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Chemistry in Everyday Life
1. Match List-I with List-II.
List - 1
Chemical Compound
(@) Sucralose
(b) Glyceryl ester of stearic acid
(c) Sodium benzoate
(d) Bithionol
Choose the correct match:

(1) (a)-(i), (b)-(ii), (c)-(iv), (d)-(iii)
(3) (a)-(iv), (b) (IH) (c)-(ii), (d)-(i)
e B |

-1 BT gE-11
qi- I
rafE A
(a) wgpreir
(b) RedR® sra &1 FaaRd TR
(c) |Ifsaw I=ive
O EESIRBIG]
wel e gig:

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

List - II
Used as
(i) Synthetic detergent
(ii) Artificial sweetener
(iii) Antiseptic
(iv) Food preservative

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

T - II

SYANT

(i) FeIfd ESIH
(i) P weRS
(iii) gfoRwen

(iv) 9o aRReTd

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

Ans. (2)
Sol. (a) Sucralose —— Artificial sweetener

(b) Glyceryl ester of stearicacid ——— Synthetic detergent

(c) Sodium benzoate ——— Food preservative

(d) Bithionol —— Antiseptic
Chemistry in Everyday Life

EnzymeA
2. C,H,,0,+H,0 —» CH,0, + CH,Oq
Sucrose Glucose Fructose
Enzyme B
CH,0, — - 2C,H,OH+2CO,
Glucose

In the above reactions, the enzyme A and enzyme B respectively are:

(1) Invertase and Amylase (2) Amylase and Invertase

(3) Invertase and Zymase (4) Zymase and Invertase

EnzymeA
CpH»0, +H,0 = CH,0, + CH,0q
Sucrose Glucose Fructose
Enzyme B
CH,0, —» - 2C,H,OH+2CO,
Glucose

IWRIG JMAHAT § oIS A TT TigH B € HHen

(1) S99 goIr Ufderst (2)  Ufferet @ gacS

(3) SHACST TAT STISH (4) SITSHST TAT ST
Ans. (3)
Sol. Ci2H22011 + H,0 —nvertase . c4H1,06 + CsH1206

CsH120s6
Zymase

v
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Glucose Fructose
2C2Hs0H + 2 CO2

1799
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Alkyl Halide

3. The correct pair(s) of the ambident nucleophiles is (are) :

(A) AgCN/KCN

(C) AgNO2/KNO2

(1) (A) and (C) only

(3) (B) and (C) only

YIS e R BT/ P FE JH B /7
(A) AgCN/KCN

(C) AgNO2/KNO2

(1) @aet (A) 71 (C)

(3) ®adt (B) T (C)

Ans. (1)

Sol.
e 00
C=N
9 o
O-N=0

(B) RCOOAg/RCOOK
(D) Agl/KI

(2) (B) only

(4) (A) only

(B) RCOOAG/RCOOK
(D) AgL/KI

(2) ®ae1 (B)

(4) ®ae (A)

More than one e®donating side

Thermodynamics

4. During which of the following processes, does entropy decrease?

(A) Freezing of water to ice at 0°C
(B) Freezing of water to ice at -10°C
(C) N2(g) + 3H2(g) »2NH3(g)

(D) Adsorption of CO(g) on lead surface.
(E) Dissolution of NaCI in water

(1) (A), (B), (C) and (D) only

(3) (A) and (E) only

= ° I f5 uspal & Tt ged 8 ?
(A) 0°C R STl BT 9% H ST |

(B) -10°C WR et &7 9% H STHHT |

(C) N2(g) + 3H2(g) -»2NHs(g)

(D) CO(g) ®T oI€ &I AdE U STeremsoy
(E) NaCI &1 Sia # gl n

(1) @adt (A), (B), (C) T(D)

(3) daat (A) 7o (E)

(1)

Ans.

(2) (A), (C) and (E) only
(4) (B) and (C) only

(2) @adt (A), (C) @ (E)
(4) ®aa (B) der (C)

Sol. A, B — Freezing of water will decrease entropy as particles will move closer and forces of
attraction will increase. This leads to decrease in randomness. So entropy decrease.

C — No. of molecules decreasing

D — Adsorption will lead to decrease in randomness of gaseous particles.

E —» NaCl(s) - Na* (aq) + Cl(aq) AS >0

So, (A, B, C, D) decreases entropy.
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Coordination chemistry

5. Match List-I with List-II :
List-I List-II
(@) [Co(NH3)s] [Cr(CN)s] (i) Linkage isomerism
(b) [Co(NH3)3 (NO2)s] (i) Solvate isomerism
(c) [Cr(H20)6]Cl3 (iii) Co-ordination isomerism
(d) cis-[CrCl2(0ox)2]* (iv)  Optical isomerism
Choose the correct answer from the options given below:
1. (a)-(iii), (b)-(i), (c)-(ii), (d)-(iv) 2. (a)-(i), (b)-(ii), (c)-(iii), (d)-(iv)
3. (a)-(ii), (b)-(i), (c)-(iii), (d)-(iv) 4. (a)-(iv), (b)-(ii), (c)-(iii), (d)-(i)
- Ias'ﬂﬁiﬁ -11 1 e Y |
& -1 & -1
(a) [Co(NH3)s] [Cr(CN)e] () O AT
(b) [Co(NH3)3 (NO2)s] (i)  faomre O FHgadar
(c) [Cr(H20)6]Cl3 (iii)  SUaEHINH FHEIddr
(d) cis-[CrCl2(0ox)2]* (iv)  gdor qATagdan
A ey fadedl 3 & el SR BT A BINY
1. (a)-(iii), (b)-(i), (c)-(ii), (d)-(iv) 2. (a)-(i), (b)-(ii), (c)-(iii), (d)-(iv)
3. (a)-(ii), (b)-(i), (c)-(iii), (d)-(iv) 4. (a)-(iv), (b)-(ii), (c)-(iii), (d)-(i)
Ans. (1)
Sol. Theory based
d-block
6. The common positive oxidation states for an element with atomic number 24, are:
(1) +1 and +3 (2) +1 to +6
(3) +1 and +3 to +6 (4) +2 to +6
Oad AT 24 & TUh ocd b (AU ATHIRT GFTHD ATRATHROT ey ©
(1) +1 oI +3 (2) +1 3 +6
(3) +1 TAT +3 ¥ +6 (4) 429 +6
Ans. (4)
Sol. Fact
s-block
7. The set of elements that differ in mutual relationship from those of the other sets is :
(1) Be - Al (2) Li - Na (3) B - Si (4) Li - Mg
Tl BT T ST MUl FH= § g Wel 4 =1 g, 98 ¢
(1) Be - Al (2) Li - Na (3) B -Si (4) Li - Mg
Ans. (2)
Sol. Li and Na does not have diagonal relationship.
Alkane
8. Given below are two statements :

Statement I : 2-methylbutane on oxidation with KMnO4 gives 2-methylbutan-2-ol.
Statement II : N-alkanes can be easily oxidized to corresponding alcohols with KMnOa.
Choose the correct option :

(1) Both statement I and statement II are incorrect

(2) Statement I is correct but statement II is incorrect

(3) Both statement I and statement II are correct

(4) Statement I is incorrect but statement II is correct
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BRI CE R
PUA 1 2 2-9RAGST BT KMNO4 I TaATdhR0T 2-Hidegc-2-3idl ol ©

P 11 : N-Ued BT GAd 4 KMnOa §RT | Veblaiall # ATaRiTPpa PR Fobd ©

¥l fdbey gy -
(1) o= 1 T &= 11 SF1 Tad & (2) B 1 FE1 & IRg HoA 11 T &
(3) B I qe w11 9 el © (4) S 1 Tord 8 WReg U 11 981 &
Ans. (2)
Sol.
OH
KMnOy4
CH3—CH—CH2—CH3 —_— CH3—CH2 —C—CH3
CH3 CH3
n-Alkanes — 194 No reaction

Chemical bonding

9. Amongst the following, the linear species is :
(1) Ny (2) CI20 (3) O3 (4) NO2
fefaRaa # o Raw wefier €, 98 § -
(1) Ny (2) CI20 (3) O3 (4) NO2
Ans. (1)
Sol. (1) N —N=N SP(linear) (2) C|/CKC|
sp>(Bent)
@ O~ @ 7
o o 0 O
sp?(Bent) sp?(Bent)
Surface chemistry
10. For the coagulation of a negative sol, the species below, that has the highest flocculating power
is :
(1) SOF (2) Na* (3) Ba** (4) PO}
FOMHD ATl B Whad & forg g & T wiefis e o= wfdd 9affds g, a8 © -
(1) SO; (2) Na* (3) Ba* (4) PO

Ans. (3)

Sol. For a negative sol, positive ion is required for flocculation.
Greater the valence of the flocculating ion added, the greater is its power to cause
precipitation. This is called Hardy-Schulz law.
So, Ba*? has highest flocculating power.
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Biomolecules

11.

Ans.

Sol.

The functional groups that are responsible for the ion-exchange property of cation and anion
exchange resins, respectively, are:

(1) -SO3H and -COOH (2) -SO3H and -NH2

(3) -NH2 and -SOsH (4) -NH2 and -COOH

AT AT UM fa=mres X & 3mad fa9g 1ol & foy STRer) yeriicid gu Hael: ©
(1) -SO3H T2 -COOH (2) -SO3H T —-NH2

(3) =NH2 @I —~SOsH (4) =NH; @21 —~COOH

(2)

=S03H and —COOH are cation exchanger and —NH: is anion exchanger.

GOC (General Organic Chemistry)

12.

Ans.
Sol.

Toll Free : 1800-212-1799
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Choose the correct statement regarding the formation of carbocations A and B given.

— »CH~ CH- CH- CH +B
llAll

CH, - CH, - CH = CH, + HBr

——>CH,~ CH- CH-CH +8
||B||

(1) Carbocation A is more stable and formed relatively at faster rate
(2) Carbocation B is more stable and formed relatively at faster rate
(3) Carbocation A is more stable and formed relatively at slow rate
(4) Carbocation B is more stable and formed relatively at slow rate

— »CH,- CH- CH- GH +B
o

CH, - CH, - CH = CH, + HBr

> CH- CH- ‘CH-CH +8
IWIad fORferd wregmRT A 9o B & |8 # |al o g |

(1) SEgAEA A 1 Rl & iR verdhd dig 1fd ¥ farfad gram 21

(2) HEgAEA B 31 Rl & iR rverdhd dig 1fd ¥ farfad gram 21

(3) BEgAEA A 1w Rl & iR e el i | faRfea g 7

(4) SEgAEA B 31 W & iR rverdhd dH i 9 faRfera g 7

(2)

B carbocation is more stable due to more hyperconjugation & it form relatively faster rate compared to A.




Aromatic compounds

OCHs

13. C7H7N20CI + CZHSOH _— + N2 + \\XII + \\Y//
(A)

In the above reaction, the structural formula of (A), "X” and “Y” respectively are:
SRIG JAfHAT H (A), “X” A VY & EAAHD GF © HA:

N, CI
H H
, M o
H H
(1)
OCHs
N; CI
0
[
, CH3 - C-H, HCl
(2)
OCHs
N OCH,
H H
o~ e
H H
(3)
Cl
N OCH,
0
[
, CHs;-C-H, H0
(4)
OCHs
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Ans. (2)
Sol.
SIS
N,ClI OCHs;
C,HsOH
> + N, + CH3CHO + HCI
OCH3
Biomolecules
14. Fructose is an example of :
(1) Heptose (2) Aldohexose (3) Pyranose (4) Ketohexose
e STA®T ISTERT €, T8 © &
(1) gerE (2) VesTeaErS (3) "R (4) BrcTETErST

OAns. (4)
Sol. Fructose is an example of Ketohexose.

Chemistry in Everyday Life
15. Which of the following statement(s) is (are) incorrect reason for eutrophication?
(A) excess usage of fertilisers (B) excess usage of detergents
(C) dense plant population in water bodies
(D) lack of nutrients in water bodies that prevent plant growth
Choose the most appropriate answer from the option given below :

(1) (D) only (2) (C) only

(3) (B) and (D) only (4) (A) only

Ieifhabe & forg frmforRed werdl # & @19 |1/d RO Tad 8 /8 ?

(A) SIRPI BT IATRS SUINT | (B) 39HTSIh! BT JATID SUANT |

(C) STt # el & '=ir 3qrara] |
(D) STerrerdl # UISTht BT T i dielf & fawr ®Y A 7 |
= 3 el § 9 waifte Sfed SR gy |

(1) ®de1 (D) (2) @9 (C)
(3) daa (B) T (D) (4) ®aa (A)
Ans. (1)

Sol. Lack of nutrients in water bodies that prevent plant growth.

Practical organic chemistry (POC)

16. Primary, secondary and tertiary amines can be separated using :
(1) Para-Toluene sulphonyl chloride (2) Chloroform and KOH
(3) Acetyl amide (4) Benzene sulphonic acid
arIfie, fgeiaed dem qadie QAT &1 grd o) 9dhd ©
(1) Para-TIcE AehIfd FARSS ¥ | (2) TERBH q KOH &1 SUdiT a-a |
(3) Wifeet vaTSS W (4) 9N TSI I+t A |
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Ans. (1)
Sol.

Me—<:>—SOZCI
R — NH, > RNHSOZ—@— Me (PPt)

—HCl

NaOH (Base)

Soluble

Me— : >— SO.Cl
R2 — NH > RNSOZ—@— Me (PPt)

—HCI

not soluble in Base

Me—O)>—s0,Cl

RsN » No reaction
—HCI

Metallurgy
17. Match List-I with List-II
List-1I List-1I
(a) Haematite () Al203* xH20
(b) Bauxite (i) Fe203
(c) Magnetite (iii) CuCOs- Cu(OH)2
(d) Malachite (iv)  FesOa4
Choose the correct answer from the options given below:
(1) (a)-(ii), (b)-(iii), (c)-(i), (d)-(iv)
(2) (a)-(iv), (b)-(i), (c)-(ii), (d)-(iii)
(3) (a)-(i), (b)-(iii), (c)-(ii), (d)-(iv)
(4) (a)-(ii), (b)- (I) (C) (iv), (d)-(iii)
FAI-1 qr A-11 9 e I |
-1 gA-11
(a) FiCE) (i) Al203- xH20
(b) EIGNIE) (i) Fe203
(c)  #eEe (iii)  CuCOs* Cu(OH)2
(d) HAd®Ee (iv)  Fes304
A AT T fadedl § | WE SR DI gAd BT
(1) (a)-(ii), (b)-(iii), (c)-(i), (d)-(iv)
(2) (a)-(iv), (b)-(i), (c)-(ii), (d)-(iii)
(3) (a)-(i), (b)-(iii), (c)-(ii), (d)-(iv)
(4) (a)-(ii), (b)-(i), (c)-(iv), (d)-(iii)
Ans. (4)
Sol. Fact
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P-block
18.

(1) NO @1 N20 (2) NO Ta1 NO2 (3) N20 T NO2 (4) N20 T N203
Ans. (1)
Sol. NO and N0 are neutral oxides and N203 , NO2 and N20s are acidic oxides.
P-block
19. Nitrogen can be estimated by Kjeldahl’s method for which of the following compound?

ASCIoT BT hoslal A A aepad fa=faRad fod e & forv fear 51 doar & 2

(1) (2)

+
N=NCI NO2
(3) (4)
\
N CHz = NH2
Ans. (4)
Sol.
CH3 — NH>

P-block
20. One of the by-products formed during the recovery of NH3 from Solvay process is:

(1) NaHCOs3 (2) Ca(OH)2 (3) CaClz (4) NH4Cl

|red faf § NH3z @1 g wiftq # forfera St 4 9 & ©

(1) NaHCOs3 (2) Ca(OH)2 (3) CaClz (4) NH4Cl
Ans. (3)
Sol. Recovery of NHs

Toll Free : 1800-212-1799
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The set that represents the pair of neutral oxides of nitrogen is:
(1) NO and N20 (2) NO and NO2 (3) N20 and NO2 (4) N20 and N203
e R ggod & IS SargsS! & IH §, 98 &

2NH4Cl + Ca(OH)2 ——— CaCl2 + 2NHs3 + 2H20
byproduct
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MoTionN

Section-B

Chemical Kinetic

1.

Ans.
Sol.

The reaction 2A + B2— 2AB is an elementary reaction.

For a certain quantity of reactants, if the volume of the reaction vessel is reduced by a factor of
3, the rate of the reaction increases by a factor of .................. (Round off to the Nearest
Integer).

arfaforar 2A + Bo— 2AB U&h URMS ifAfhar g |

APl B Th FRed AT & forg s & 99 &1 mas 3 Ui 9§ el I S ar sfdfear @
ST TIOTH A TS TG, T8 T v | (Frpeaw qurife )

27

For elementary reaction,

Rate of reaction = K[A]? [B2]

2
Initial rate = K Y Ny
Vv, V,

0

2
; n n n n
Final rate = K A B |[=27K|A |l B

= Final rate = 27 x Initial rate

Chemical bonding

2.

Ans.
Sol.

In the ground state of atomic Fe(Z = 26), the spin-only magnetic moment is ............... . x 101
BM. (Round off to the Nearest Integer).

[Given : \/3=1.73, V2 = 1.41]

RAVaH: Fe(Z = 26) @1 Fr=iad sm@wer 3 ddd ahol R A ¢ ... x 1071 BM | (Fraean qurie #)
[fear 2: \3=1.73, V2 = 1.41]
49

Fe : 152 252 2p® 352 3p® 3d° 452
In 3d®, no. of unpaired e- = 4
Spin only magnetic moment = a/n(n+ 2)

Stoichiometry (1)

Toll Free : 1800-212-1799
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= «/4(4 +2)
=24
=49
=49 x 107!
0]
[
C 0
N I
Cl + CeHsNHCeHs—> CeHs — C = N = (CeHs)2
0.140 g 0.388 g 0.210g
Consider the above reaction. The percentage yield of amide product is .................. (Round off to

the Nearest Integer)
[Given : Atomicmass : C:12.0u,H:1.0u, N:14.0,0:16.0 u, Cl : 35.5 u]
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Ans.

Sol.

17t March. 2021 | Shift 2

(0]
[ 5
C
AN [
cl + CsHsNHCsHs—— CeHs — C = N - (CeH5s)2
0.140 g 0.388 g 0.210 g
SR FAfHAT TR AR BN | TATSS ITUTE B TR AT B | (Frepedd gurfe #)

[fear 8: enfgsd ge= : C: 12.0u, H: 1.0u, N: 14.0, O : 16.0 u, Cl : 35.5 u]
77

0

I

C-Cl

I Ph
+ PhNHPh — Ph - C - N<Ph + HCI
0.14 gm 0.388 g 0.21 gm

0.14 0.388
140.5 1600
1073 mol 2.29 x 1073

L.R.

Stoichiometric moles of amide = 1073 mol
Actual moles of amide = 7.69 x 10~ mol

4
% yield = 7992107 100
10°
- 76.9%
0 77%

Coordination chemistry

4.

Ans.

Sol.

On complete reaction of FeCls with oxalic acid in aqueous solution containing KOH, resulted in
the formation of product A. The secondary valency of Fe in the product A is ............. .

(Round off to the Nearest Integer)
STefta faeres, fraH KOH SuRRerd 2, # FeCls deim Iaiferd e @ gui 1fafear te Sare A farfad o=l 2 1

IO A # Fe @ fgdias AaIGTahdr @ ... | (Meeas gories )
(6)
FeCls + 3H2C204 + 6KOH ——— K3 [Fe(C204)3] + 3KCl + 6H20
(A)
CN =6
S.V. =C.N

Chemical Equilibrium

5.

Toll Free : 1800-212-1799
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Consider the reaction N,O, g =2NO, g . The temperature at which Kc = 20.4 and Kp = 600.1, is

...................... K. (Round off to the Nearest Integer).
[Assume all gases are ideal and R = 0.0831 L bar K'* mol?]




e afifpar N,O, g =2NO, g W R #Ifg| R @R W Ke = 20.4 @1 Kp = 600.1 & O, 98 &

...................... Ki (Facan qorie #)
[t 7 @ amrest A9 IRTT 9 R = 0.0831 L bar K mol]
Ans. 354

Sol. Kp=Kc (RT)"™ , An, = 1 (for given reaction)
600.1 = 20.4 (RT)!

=T ~ 354K
Electrochemistry
6. A KClI solution of conductivity 0.14 S m™! shows a resistance of 4.19 Q inn a conductivity cell. If
the same cell is filled with an HCI solution, the resistance drops 1.03 Q. The conductivity of the
HCI solution is .....c.cccevneen . X 102 S m. (Round off to the Nearest Integer).
0.14 S m™! Tradwar & Yo KCl oM aradar 4.19 Q uftRiy feaar 81 98 9d afe ga HCl faer & wRa
2 a1 ufoR fRax 1.03 Q &1 9 & | HCI faeas & et ddl € o .x102Sm1 |
(Freeam qorie )
Ans. 56
Sol. For KCI solution,
R=[1)[L]= L-RxK=4.19x0.14
KJLA A
=0.58

For HCl solution,

8Hn

KA
k=LA _0.58 56 564102 sm
R 1.03

Ans =56

Solution and Colligative Properties

7. A 1 molal K4Fe(CN)e solution has a degree of dissociation of 0.4. Its boiling point is equal to that
of another solution which contains 18.1 weight percent of a non-electrolytic solute A. The molar
mass of Ais ...ccceeeee. u. (Round off to the Nearest Integer).
[Density of water = 1.0 g cm~3]
KsFe(CN)e & 1 Aietel fderas &1 fadrer #131 0.4 2| S9&T JaHid Udh oo faaad & 99 & frad 18.1
IR Ufrerd U@ Jgd sueey faos A B

A BT AR FEA T e, u | (Meeas gorie )
[T T g97d = 1.0 g cm™3]
Ans. 85

Sol. Since boiling point is same,
= elevation in boiling point is also same for both solution.

(A TB )K4[Fe(CN)6] =(A TB )A

= (ik, m)K4[Fe(CN)s] = (ik, M),

1x 181 1000
1 1=
(1+40) x 100-18.1
6= 181 1000 _ v _g5
M 819
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Stoichiometry (1)

8. The number of chlorine atoms in 20 mL of chlorine gas at STP is ......... 1021, (Round off to the
Nearest Integer).
[Assume chlorine is an ideal gas at STP
R=0.083 L bar mol? K!, Na = 6.023 x 1023]

STP W 20 mL TR 9 # FeiN TRATIRI & H& 7 ... 102 | (e quiie d®)

(STP W FANE &I 3Mee I A4 AIRIY)
[R=0.083 L bar mol* K, Na = 6.023 x 10%3]
Ans. 1
PV
Sol. n=—
RT
_1x20x10°°
0.083x273
-3
No. of atoms = 1x20x10° 2x6.023x10%
0.083x273
= 1.06 x 10%!
Solid State
9. KBr is doped with 10> mole percent of SrBr.. The number of cationic vacancies in 1 g of KBr
crystal is ......... 10'*. (Round off to the Nearest Integer).

[Atomic Mass : K =39.1u, Br=79.9u

Na = 6.023 x 10%]

SrBr. @ 105 Al Ufoerd & KBr & S19 fhar 1 81 KBr @ 1 g foved # g@roAs Rfaaei @7 e
Brrereeeenns 101 | (evedd gurie )

[RAY] A : K =39.1u, Br=79.9u

Na = 6.023 x 1023]

Ans. 5
Sol. For every Sr*2 ion, 1 cationic vacancy is created. Hence, no. of Sr*2 ion = Number of cationic
vacancies
Since mole percentage of SrBr2 dopped is 107> to that of total moles of KBr.
Hence,
I 10 1
No. of cationic vacancy = ——xN
Y= 100 119
= 1 4107 x6.022x107
119
=5x 102 x 1077 x 1022 =5 x 104
Ans. 5

Chemical bonding
10. The total number of C-C sigma bond/s in mesityl oxide (CsH100) is ...... (Round off to the
Nearest Integer).
Afafed smaass (CeH100) H C-C R 1aw /el @ Gl 6= % ... | (Freaw Qi aa@)
Ans. (5)
Sol.
O

CH3-C=C-C-CHj3;

H;C H
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