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SECTION - A

Carbonyl compound

iINaOH H',Heat
1. dilNaOl N llxll nYn

Consider the above reaction, the product ‘X’ and ‘Y’ respectively are :

IR fafhar & saare X' dor 'Y s § —

SUNS Yoy
(1)@ é/ (2) o

02400 NG %4
OH
(3) o (4) ,
Ans. (2)
Sol.
o] 0
é dil NaOH {
(Aldol condensation) | OH
lHeat
&
Surface chemistry
2. The charges on the colloidal CdS sol and TiO; sol are, respectively :
(1) positive and negative (2) negative and negative
(3) negative and positive (4) positive and positive
CdS 91t T TiO, A1l # Plaigs! W AT &, HAT:
(1) &-rcHe QAT FOMHSD (2) oTHS AT SR OMTHD
(3) FUMTHS TAT I THD (4) &TTcHD TAT GTHD
Ans. (3)
Sol. CdS — Sulphide sol. — Negative sol.
TiO2 —» Oxide sol. — Positive sol.
Perodic Properties
3. The oxide that shows magnetic property is :
(1) Si02 (2) Na,0 (3) Mn304 (4) MgO
TSSOl FHII TOT LT & a8 ©
(1) Si0, (2) Na,0 (3) Mn304 (4) MgO
Ans. (3)

Sol. Mn304 is paramagnetic due to presence of unpaired electrons.
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Atomic
4. Given below are two statements :
Statement | : Bohr’s theory accounts for the stability and line spectrum of Li* ion.
Statement Il : Bohr’s theory was unable to explain the splitting of spectral lines in the presence of a magnetic
field.
In the light of the above statements, choose the most appropriate answer from the options given below :
(1) Both statement | and statement Il are true.
(2) Statement | is true but statement Il is false.
(3) Statement | is false but statement Il is true.
(4) Both statement | and statement Il are false.
A |1 wee fag €
FYA | : IR RIg Li* g &1 ReRar a1 S9& oisd WagH dl W &l ¢ |

B |l : FEDHT &7 o IURART # Wagel olrgal & faured @ @men ax= # IR Rrgra et 2
T oy el § SWiad HUAi & forg |aifde Ifed SR g |

(1) worT | qem ®ord |l SF1 9T B (2) o | 99 B g B |l 3T B |
(3) P | 3 8 g HoA Il 9 B | (4) w1 | @ B |l SHF 3RIT B |
Ans. (3)
Sol. S-1 — false
S-2 — True

Hence option 3

Metallurgy
5. Match List-I with List-Il :
List-I List-11
(1) Mercury (i) Vapour phase refining
(2) Copper (ii) Distillation Refining
(3) Silicon (i) Electrolytic Refining
(4) Nickel (iv) Zone Refining
Choose the most appropriate answer from the option given below :
(1) (a)-(ii), (b)-(iii), (c)-(i), (d)-(iv) (2) (a)-(i), (b)-(iv), (c)-(ii), (d)-(iii)
(3) (a)-(ii), (b)-(iv), (c)-(iii), (d)-(ii) (4) (a)-(ii), (b)-(iii), (c)-(iv), (d)-(i)
- | &1 4 1 — 9 s S -
A T -1l
(1) 730 (i) a7 v gRepRor
(2) dTR (ii) e ulRsmor
(3) fafer= (iii) g emqEeT URHRr
(4) fdat (iv) weat aRepvor
frfaRad faeedl # 9 Jaite Ifea SR gHg |
(1) (a)-(ii), (b)-(iii), (c)-(i), (d)-(iv) (2) (a)-(i), (b)-(iv), (c)-(ii), (d)-(iii)
(3) (a)-(ii), (b)-(iv), (c)-(iii), (d)-(ii) (4) (a)-(ii), (b)-(iii), (c)-(iv), (d)-(i)
Ans. (4)

Sol. Theory based
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Chemical Kinetic

6. Match List-I with List-Il :
List-1 List-11
(Class of Chemicals) (Example)
(a) Antifertility drug (i) Meprobamate
(b) Antibiotic (ii) Alitame
(c) Tranquilizer (iii) Norethindrone
(d) Artificial Sweetener (iv) Salvarsan
Options :
(1) (a)-(iv), (b)-(iii), (c)-(ii), (d)-(i) (2) (a)-(ii), (b)-(iii), (c)-(iv), (d)-(i)
(3) (a)-(ii), (b)-(iv), (c)-(i), (d)-(iii) (4) (a)-(iii), (b)-(iv), (c)-(i), (d)-(ii)
A — 1 g — 1 &1 A S
List-1 List-11
(rrarafe av) (SEEU)
(a) ufd U= e Simfy (i) wdrede
(b) uforifaw (i) UfercH
(I ERIGED (iii) FRTfRE
(d) %> R (iv) Heawd
Options :
(1) (a)-(iv), (b)-(iii), (c)-(ii), (d)-(i) (2) (a)-(ii), (b)-(iii), (c)-(iv), (d)-(i)
(3) (a)-(ii), (b)-(iv), (c)-(i), (d)-(iii) (4) (a)-(iii), (b)-(iv), (c)-(i), (d)-(ii)
Ans. (4)
Sol. (a) Antifertility drug —— Norethindrone
(b) Antibiotic —— Salvarsan
(c) Tranquilizer ——>  Meprobamate
(d) Artificial sweetener —— Alitame
Ether
7. Main Products formed during a reaction of 1-methoxy naphthalene with hydroiodic acid are :
1—Hemeil Ul e @1 BIgS! AANSH 3 I AMfhar H fRfRa 8 arel J& IdE © ¢
I OH
(1) and CHzsl (2) and CHsOH
I OH

and CH3OH and CHslI
(3)

(4)
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Ans. (4)

Sol.
|
OCH; ®0-L CH;
—_—
Ir
OH

Aromatic compounds

@@ ' CH3_I
NH: NH2 NH2 NH2
NO:2
8 HNOs,H2S04 + +
* 288 K
NO2
A B NO2
C

Consider the given reaction, percentage yield of :
SWRIad <1 T Afwfear # uftera afr w1 9d #H ©

(1)A>C>B (2)B>C>A (3)C>B>A (4)C>A>B
Ans. (3)
Sol.
NHz NHz NHZ
. N02
Order of % yield = @\ @/
> >
NO,
NO,
Practical organic chemistry (POC)
9. An organic compound “A” on treatment with benzene sulphonyl chloride gives compound B. B is soluble in

dil. NaOH solution. Compound A is :

TEh HES AfE A" TN FemiNd FARTSS ¥ W S1fAfhar axe AfE B <ar ¥ B 9 NaOH faers # faeradier 2|

Zﬁﬁ—CE A%\' :

(1) CeHs—N—(CHs), (2) CeHs—NHCH,CHs

(3) C5H5—CI|-|—NH2 (4) CeHs—CHz NH CHs
CHs
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Ans. (3)
Sol.

CgHs—CH-NH,
| M’ CeHsSO,NHCH-CgHs

CH; -HClI
CHs
(ppt)(Acidic in
e) nature)
CeHs—CH-NSO,CeHs «—NaOH |
Na* -H,0
CHs
Soluble
Perodic Properties
10. The first ionization energy of magnesium is smaller as compound to that of elements X and Y, but higher
than that of Z. The elements X, Y and Z, respectively are :
(1) argon, lithium and sodium (2) chlorine, lithium and sodium
(3) neon, sodium and chlorine (4) argon, chlorine and sodium
qeal X Y BT STUET HIIRH Pl Y AT Soll og & U= Z D Vel Sed & | g X, Y q1 Z € A
(1) o=, <hferam e Afsam (2) Tt e qem Arfea
(3) feiftr AifsTw e FaR= (4) off+TH, TR qer ArfeaH

Ans. (4)
Sol. Order of L.E.
3rd period > Na < Al<Mg<Si<S<P<Cl<Ar

Chemical bonding
11. In the following molecule,

H3é\

b

C=C-0-&

/X @
H

Hybridisation of Carbon a, b and c respectively are :
(1) sp?, sp?, sp? (2) sp?, sp?, sp (3) sp?, sp, sp (4) sp?, sp, sp’
frfaRad aro) o

Ha(a:
/7N
H

PTe a, b TAT ¢ BT HHRT HAI: : § —

(1) sp?, sp? sp? (2) sp?, sp? sp (3) sp? sp, sp (4) sp?, sp, sp
Ans. (1)
Sol. a— sp?

b— sp?

c—> sp?

H

H
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Acid Derivatives

12. In the reaction of hypobromite with amide, the carbonyl carbon is lost as :
(1) HCO5™ (2) COs* (3) Cco, (4) co
VATSS B BreUEEEe ¥ A § SEife Bred &1 o wa § gIf 8 il §, 98 © ¢
(1) HCO5~ (2) COs* (3) Cco, (4) co

Ans. (2)

Sol. CO32_

Perodic Properties
13. The oxidation states of nitrogen in NO, NO3, N2O and NOs™ are in the order of :

(1) NO2 > NOs™> NO > N,0 (2) N;O > NO, > NO > NO5™
(3) NOs~ > NO; > NO > N,0 (4) NO > NO; > N,O > NOs™
NO, NO,, N,O T NOs™ H ATSSIorT @ ATaRiTdhRUT 31ael] 579 9 H 8, a8 §
(1) NO, >NO3 > NO > N,0 (2) N,0O > NO, > NO > NO3~
(3) NOs™ > NO, > NO > N,0 (4) NO > NO; > N,O > NO3~
Ans. (3)
Sol. O.S. of 'N'
NO —» +2
NO2 —» +4
N2O - +1
NO3~ —» +5

Decreasing order of ox. state of 'N' is as follows
NO3~ > NOz2 > NO > N20

s-block
14. Match List-I and List-II :
List-I List-11
(a) Be (i) treatment of cancer
(b) Mg (ii) extraction of metals
(c) Ca (iii) incendiary bombs and signals
(d) Ra (iv) windows of X-ray tubes

(v) bearings for motor engines
Choose the most appropriate answer from the option given below :
Options :
(1) (a)-(iii), (b)-(iv), (c)-(ii) v) (2) (a)-(iv), (b)-(iii), (c)-(i), (d)-(ii)
(3) (a)-(iv), (b)-(iii), (c)-(ii) i) (4) (a)-(iii), (b)-(iv), (c)-(v), (d)-(ii)
JAI-| 1 A List-1l 9 e H17g -

» (d)-(
, (d)-(

List-I List-11
(a) Be (i) =R & SR #
(b) Mg (ii) erqgaetl & frepdor #
(c) Ca (iii) o v Tor Ruwrat #
(d) Ra (iv) X-faor siferar @1 Rasar #
(v) Arex SOt @7 IR #
T fiy fawet # @ waifte Sfa S g -
(1) (a)-(iii), (b)-(iv), (c)-(ii), (d)-(v) (2) (a)-(iv), (b)-(iii), (c)-(i), (d)-(ii)
(3) (a)-(iv), (b)-(iii), (c)-(ii), (d)-(i) (4) (a)-(iii), (b)-(iv), (c)-(v), (d)-(ii)
Ans. (3)

Sol. Fact (NCERT)
Due to radioactive nature Ra - is used in treatment of cancer.
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Biomolecules

15. Deficiency of vitamin K causes:
(1) Cheilosis (2) Increase in blood clotting time
(3) Increase in fragility of RBC's (4) Decrease in blood clotting time
o K& &9 3 gar 2 -
(1) e faeRor (2) 3@ & uadT 99 & 99 A gfg
(3) RBC @1 qivue # gfg (4)Xad & oFdT O B GEI H BH

Ans. (2)

Sol. Deficiency of vitamin "K" causes T in blood clotting time.

Alkyl Halide

16. Given below are two statements :

Statement | : C;HsOH and AgCN both can general nucleophile.
Statement Il : KCN and AgCN both will generate nitrile nucleophile with all reaction condition.
Choose the most appropriate option:
(1) Statement | is false but statement Il is true.
(2) Statement | is true but statement Il is false.
(3) Both statement | and statement Il are false.
(4) Both statement | and statement Il are true.
Hr <1 o Ay 7 |
%A | : CoHsOH Tem AgCN ST A a-al S~ &R Fad & |
%o || : tfafshar o1 1 sraveraii H KCN dem AgCN SHT AISeigel AHdel & S~ &)d &
|aifde I fawea gAw -
(1) o | o € W] o || 93 & |
(2) P | T € WRg B || 393 & |
(3) SFT ®UA | qAT HUA | I T |
(4) <= B | qem BoF | 9 B |
Ans. (2)
Sol. = C2HsOH & AgCN both can generate nucleophile
= AgCN & KCN both not generate nitrite nucleophile in all reaction condition.

Polymers
17. Given below are two statements :
Statement | : Non-biodegradable wastes are generated by the thermal power plants.
Statement Il : Bio-degradable detergents leads to eutrophication.
In the light of the above statements, choose the most appropriate answer from the options given below.
(1) Statement | is false but statement Il is true.
(2) Both statement | and statement Il are true.
(3) Both statement | and statement Il are false
(4) Statement | is true but statement Il is false.
Hrr <1 B fw
P | Su ofdd HIT A roig—fiaxvr e S Bl § |

B || : ST B dTel IYASId IS B ¢ |
SWRIF HUHI & forg <9 QY et § | |aifte IR SR &

(1) P | 3raeg dem e |19 | (2) B | 7o B |l 9 €|
(3) B | T2 B || 3T € | (4) o= | g Tqam B | 3 & |
Ans. (2)

Sol. Fact (NCERT-Based)
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Electrochemistry

18. A hard substance melts at high temperature and is an insulator in both solid and in molten state. This solid is
most likely to be a/an :
(1) Metallic solid (2) Covalent solid (3) lonic solid (4) Molecular solid
Tdh HOR UarRf S=d A9 UR AT 2 | 3R SMI S T ferd sfavensii # fagd AU | I8 S g w9 9 e 6w
ACER
(1) enfeas s (2) wEsaSh 8 (3) smafv® g (4) snfogs S

Ans. (2)

Sol. If substance is insulator in solid & molten both phase, then it can't be ionic or metallic solid.
If melting pt. is higher, then it can't be molecular solid.
.. It should be covalent network solid.

d-block
19. The secondary valency and the number of hydrogen bounded water molecule(s) in CuS04.5H,0, respectively,
are:
(1)6and 4 (2)4and 1 (3)5and 1 (4)6and5
CuS04.5H,0 # fgiias HASTHar T gTegiol AT STl & STUfel &l AT & HA -
(1) 6 G 4 (2) 41 (3)5aqem1 (4) 6T 5
Ans. (2)
Sol.
e Nt
H H - o)
o) o) - =
H> N <H~..\:O/H ?\s<
CU ,,/ \H_-_'O/ \O
H>O/ \O<H
H H
CN =4
g J
s-block
20. In basic medium, H,0; exhibits which of the following reactions ?
(A) Mn** — Mn* B)l,—> I (C) PbS — PbSO4
Choose the most appropriate answer from the options given below :
(1) (A), (C) only (2) (A) only (3) (B) only (4) (A), (B) only
&R At H H,0, R ferRaa sifaforamstt # & o4 it <eriar 87
(A) Mn** — Mn* B)l,—> I (C) PbS — PbSO4
T oy fawedl 9 9 waifte Ifrd S g |
(1) ®aat (A), (C) (2) @aet (A) (3) ®a (B) (4) @asi (A), (B)
Ans. (4)

Sol. (1) Oxidising action in basic medium
2Fe?* + H202 ——— 2Fe3* + 20H-

Mn2* + H202 ——— Mn** + 20H-
(2) Reducing action in basic medium

Io + H202 + 20H ——— 21" + 2H20 + O2
2Mn0O4~ + 3H202 ——— 2MnO2 + 302 + 2H20 + 20H~
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SECTION - B
lonic Equilibrium
1. The solubility of CdSO4 in water is 8.0 x 107 mol L™. Its solubility in 0.01 M H,S0, solution is x 107
mol L. (Round off to the Nearest Integer). (Assume that solubility is much less than 0.01 M)
CdSO, @ Siet # faerdar 8.0 x 107 mol L™ 2| s 0.01 M H,SO, & faeras # faeraar x 10 mol L% |
(P gorie #). (A «ifsrg faeraar 0.01 M 31 980 &9 2)
Ans. 64
Sol. CdSO04(s) = Cd*(aq)+S04* (aq)
S S
S=8x10" Ko =S?=64 %1078
CdSOq(s) = Cd*2 + SO,
S S+107?

Kp(CdSO4) = 64 x 1078 = s(s + 1072)
64x10° ~ sx 1072 =64 x 10

Electrochemistry

2.

Ans.
Sol.

The molar conductivities at infinite dilution of barium chloride, sulphuric acid and hydrochloric acid are 280,
860 and 426 S cm? mol™ respectively. The molar conductivity at infinite dilution of barium sulphate is

S cm? mol™. (Round off to the Nearest Integer).

IRTH FARTES, THIRE 37 TAT BISEIGANRD 37 B 3= TIAT IR AR aTerehad & sAer 280, 860 T 426 S cm?

Mol % | ST AT TR BaS04 @ A AEwA __ S cm? mol™ 8 | (Fraeaw it ).
288
Aq(BaCl,) =280
in(H, SO,) = 860
22(HCI) = 426
A2(BaSO0,) = ??
= Mu(H,S0,) + 1 (BaCl,) - 2 x 2y (HC)
= 860 + 280 - 2 x 426 = 288

Chemical Kinetic

3.

Ans.
Sol.
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A reaction has a half life of 1 min. The time required for 99.9% completion of the reaction is min.
(Round off to the nearest integer) [Use : In 2 = 0.69; In 10 = 23]

T Sifafhar @1 atf—ayg 1 M & AT 1 99.9% Ui & & forg sawd w9 © e (Meam guies #)
[SwT BT : In 2 = 0.69; In 10 = 23]

10

t99.9"/\: 2?7

:10><t1/2
~10min
Derivation

1 100 1
tgg,g% = an{ﬁ} = El@n(lOOO)

_ E _ (tl/z)
= Ken(10)—3—fn(2)

(0 _ 3 3 _4omin
(n(2) log(2) 0.3

x (n(10)

=3 x (1 min) x




Chemical Equilibrium

4,

Ans.
Sol.

The gas phase reaction

2A(g) As(g)
at 400 K has AG2 = + 25.2 k mol™
The equilibrium K for this reaction is x 1072, (Round off to the Nearest Integer).
[Use:R=8.3Jmol*K?%In10=2.3
logio 2 =0.30, 1 atm =1 bar]
[antilog (— 0.3) = 0.501]
T TraRer srfAfmar
2A (g) Ax(g)
P foTT 400 K 'R AG2 = + 25.2 ki mol™ 2|
39 Afafshar @ forg w1 ReRid Ke @ x 1072, (fFreveas qorie #).
[wirT &Ivw: R=8.3Jmol™ K3, In10=2.3
logio 2 =0.30, 1 atm =1 bar]
[antilog (- 0.3) =0.501]
2
Using formula
AG® = -RTInKp
25200 = -2.3 x 8.3 x 400 log (Kp)
Kp = 1033= 1073 x 0.501
= 5.01 x 10 Bar!
= 5.01 x 10~° Pa!
LK
8.3x400
Kc=1.66 x 10°m3/mole
=1.66 x 1072 L/mol
Ans. 2

Stoichiometry (1)
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COOH COOH

FeBr3
+Br ——> +HBr

Br

Consider the above reaction where 6.1 g of benzoic acid is used to get 7.8 g of m-bromo benzoic acid. The
percentage yield of the product is

(Round off to the Nearest integer)

[Given : Atomic masses : C:12.0u,H:1.0u, O :16.0 u, Br: 80.0 u]

COOH COOH
+Br, — 20 5 +HBr
Br
SWRIFd JMARHAT W AR BIRY TTE1 7.8 g m-SHdiIs® 3 UTd &+ & oy 6.1 g I8 3Fal &1 IUANT fhar ar
2| Scrg 31 gfrera @fer @ | (Frevean quife #)

[fear & : wA] g@mM C:12.0u, H: 1.0 u, 0: 16.0 u, Br: 80.0 u]
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Ans. 78
00
Sol. PhCOOH + Br, — s + HBr
B
6.1 7.8
moles of PhCOOH  Moles of C.H,COOHBr
1 B 1
Moles of CeH4COOHBr = E = imoI
122 20

mass of CsH4COOHBr = 201 x 2_109m

% vyield = x100 = 77.612%

7.8
201/ 20
~ 78 Nearest Integer

Solution and Colligative Properties
6. A solute A dimerizes in water. The boiling point of a 2 molal solution of A is 100.52°C. The percentage
association of A is . (Round off to the Nearest integer.)
[Use : Ky, for water = 0.52 K kg mol™
Boiling point of water = 100°C]
E fIerd A @1 91 # fgaad 8 o 21 A & 2 Hidd fdaad @1 g@eEie 100.520C 21 A @ fon ufie e ©

| (FPcan e )
[SwarT ST : 0.52 K kg mol™ & ferg Ky 5iat &1 d@eie 1000C]
Ans. 1
Sol. 2A— A
v-t
2
m = 2; Tp soln. = 100.52
ATy = 0.52
=jiX Kb Xm
0.52 =i x 0.52 x 2
1
- — = 1 —
== =1+ 1+(%4-1)a
-1
%=
o=

Chemical bonding

7. The number of species below that have two lone pairs of electrons in their central atom is
(Round off to the Nearest Integer.)
SF4, BF4_, C|F3, ASF3, PC|5, BrFs, XeF4, SFe
o g T Uit # | S Her e B R W QT U Seagd I g, g
(Freream quries #)
SF4, BF4_, C|F3, ASF3, PC|5, BrFs, XeF4, SFe

Ans. (2)

Sol. CIFs and XeFs4 have two Ip-in their central atom
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Stoichiometry (Il)
8. 10.0 mL of Na,COs solution is titrated against 0.2 M HCI solution. The following litre values were obtained in
5 readings.
4.8 mL,4.9mL, 5.0 mL, 5.0 mLand 5.0 mL
Based on these readings, and convention of titrimetric estimation the concentration of Na,COs solution is
mM.

(Round off to the Nearest Integer)
Na,CO3; & 10.0 mL faeas &1 3rgam 0.2 M HCI faeia & & W 5 U9l # 471 SrgAmdies U<t g -
4.8 mL, 4.9 mL, 5.0 mL, 5.0 mLT2m 5.0 mL

S NN o7 SIFHTI MG &1 fafdy & MR iR Na,CO; faera @l wfsdr & mM.
(Frepeam qorias #)

Ans. 50

Sol. Na2C0s3+ HCl—
10ml 0.2M

M=7?? 5ml

Meq. of Na2CO3 = Meq. of HCI
Mx10x2=0.2x5x1

M= 5x10°M =50 x 103M = 50 mM
Ans 50

Carbonyl compound
9. In Tollen’s test for aldehyde, the overall number of electron(s) transferred to the Tollen’s reagent formula
[Ag(NHs),]* per aldehyde group to form silver mirror is

(Round off to the Nearest Integer)
UeelglSsl & Tlold TRIev 4, fieer v Ui &% & foly Sefagial &1 9@ &1 Ufd Uesielss U cleid Affddd (3 :

[Ag(NHs),]*) T Rer=iaRa erdlt €, a8 & | (Freveem quie )

Ans. (2)

Sol. R-CHO—2™LI% ,RCOOH+2Ag+2NH, +H,0
2Ag" —2 5 2Ag

P-block

10. A xenon compound ‘A’ upon partial hydrolysis gives XeO,F,. The number of lone pair of electrons presents in
compound A is . (Round off to the Nearest Integer).

R &1 U Aifes A e STotsmeed 3 XeOoF; 31 g1 Aifis A # SuRerd el soagql & g & Ol ©

Ans. (19)
XeF, +H,0—— XeOF, + 2HF
XeFg +2H,0 XeO,F, + 4HF

Complete hydrolysis XeF, + 3H,0 XeO, + 6HF

Sol. Partial Hydro
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