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With respect to an ore, Ellingham diagram helps to predict the feasibility of its
(1) Zone refining (2) Vapour phase refining
(3) Thermal reduction (4) Electrolysis
ST TR T D & (171 H 3 fhdAd 8171 &1 F¥ATI1 Bl YR R+ H §AR] A Rl 6,
(1) S gy (2) AT YTaRe Ry
(3) AT UFIA (4) fagd aqeed
3

Ellingham diagram is used to select reducing agent so it help to predict feasibility of its thermal reduction.
Which one of the following equations does not correctly represent the first law of thermodynamics for the given
processes involving an ideal gas? (Assume non-expansion work is zero)

(1) Isothermal process : q =-w

(2) Cyclic process : q=—w

(3) Isochoric process : AU=q

(4) Adiabatic process : AU =—w

71 5 1 DI AHIDBROT SRS & UM RigTd &1 {3 1 Al & forg, fored ameet 99 2, 981 wu # uwa
TE HIAT & (A of S AR B I B)

(1) AR Ushe : q = —w

(2) TDHAUDH : q = —W

(3) FAEa® ushA : AU = q

(4) S UHH : AU = —w

4

AU=q+W

Adiabatic process q=10

AU =W

For isothermal, AU=0

For cyclic, AU=0

For isochoric, W=0

The quantum number of four electrons are given below:

IR SIS Bl FITeH TR I ST TS &

1
()n=4,/=2,m =-2,m = 5

1
(ii)n=3,l=2,m1=1,msz+5
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(iii)n=4,l=l,ml=0,ms=+5

(iv)n=3,l=1,m1=1,msz—5
The correct order of their increasing energies will be:

D! IS ol BT Fel hH 81T :

(HIV<I<OI<I @)I<OI<O<IV Q@) IV<II<I<I @I<lI<lI<IV

A. 1

sol. n+/
(I n=4 1=2 4d 6
() n=3 I=23d 5 | If value of n + / is same then
(IMn=4 =1 4p 5 asn 1 energy 1
(IV)n=3 I=1 3p 4
more is n +/ value, more is energy
3p<3d<4p<4d
4. The major product of the following reaction is :
1 arfaforan Hr g SaTe B —
0 Cl
k (1) AICl,, heat
O + = >
( (11) H,0
O
Cl
(D) (2)
CO.H Cl
CO,H
2 Cl
3) “4)
Cl
O o
A. 2
Cl 0
(1) AlCI,, Heat
+ O
(i) H,0O
o HO II
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5. The correct order of the spin-only magnetic moment of metal ions in the following low-spin complexes,
[V(CN),]*, [Fe(CN)]*, [Ru(NH,),]*" and [Cr(NH,) ]**, is:
fed T fer—gremshor el [V(CN), ]+, [Fe(CN), ]+, [Ru(NH,) J** &2 [Cr(NH,) J** €1 3TRI=1 & Yeishol /11

DI LT BT FS! A B

(1) V¥* > Cr* > Ru* > Fe** (2) Cr** > V2* > Ru’** > Fe**
(3) V¥ >Ru*" > Cr** > Fe** (4) Cr** > Ru* > Fe?* > V**
A. 1
sol. No. of unpaired
electrons

[V(CN), - V= 3
[Ru(NH,),[** Ru” 1
[Fe(CN) ]+ Fe? 0
[Cr(NH,) J** Cr? 2
.. Order of spin magnetic moment

V> Cr** > Ru** > Fe**

6. Which is wrong with respect to our responsibility as a human being to protect our environment?
(1) Using plastic bags
(2) Restricting the use of vehicles
(3) Avoiding the use of floodlighted facilities
(4) Setting up compost tin in gardens
IS & AT TAR TATARYN o EReTT & g saR) eIl & daw § &1 e 87
(1) Red 9717 BT T BT
(2) aTEl & FANT IR UfTe=] T
(3) R—uI GlAenail & UART I Fard I
(4) TM=ET H HFIRe fe1 T

A. 1

sol.  Use of plastic bags is hazardous to our environment

7. Adsorption of a gas follows Freundlich adsorption isotherm. x is the mass of the gas adsorbed on mass m of

X X
the adsorbent. Theplot of log o versus log p is shown in the given graph. P is proportional to

T T BT ALY, hrawsford ARINYOT FHATT BT UTel= BT & | AfINTD & m g9 R AR 9 &7

T X B | log % @ fI%g log p &1 e &3 T 7% # goin T g | % e Ui 2, a8 &
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log p
(1) p*2 @) p’ 3) p** (4)p?
A. 3
sol.  —o p" Sl kp"
m m
2
Slope =—
P 3
X 1
log— =logk +—logp
m n
1 2
Slope =—=—
P n 3
X 2
—oC p3
m
8. Given that EJ ,, , =+123V;
femmn e, EQ 0 =+1.23V;
© —
Eszog,/soﬁ, =2.05V
®
EBrz/Br, =+1.09V;
© _
EAu3+/Au =+14V
The strongest oxidizing agent is :
YIeIdH ST © ©
(1) Br, (2) Av** (3) 8,07 “4) 0,
A. 3

sol.  More positive is the reduction potential stronger is the oxidising agent.
Reduction potential is maximum for S,0;"

9. Coupling of benzene diazonium chloride with 1-naphthol in alkaline medium will give

SR HIETH H, d9l STSull-a9 FARTSS DI 1-Tife & F1eT A d IR U< e 2
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10.

sol.

11.

sol.

TS T XS
3 i “NNO

Coupling reaction N =N-CH,

Maltose on treatment with dilute HCI gives

(1) D-Galactose (2) D-Glucose and D-Fructose
(3) D-Glucose (4) D-Fructose

Ao a9 HCI & 121 31fiad il IR a1 8 :

(1) D-freraer (2) D-"@ ™ AT D-RaeTST
(3) D" (4) D-sperST

3

Hydrolysis of maltose give glucose as maltose is composed of two o-D glucose units.

The vapour pressures of pure liquids A and B are 400 and 600 mmHg, respectively at 298 K. On mixing the
two liquids, the sum of their initial volumes is equal to the volume of the final mixture. The mole fraction of liquid
B s 0.5 in the mixture. The vapour pressure of the final solution, the mole fractions of components Aand B in

vapour phase, respectively are :

298 K R Yg &d A T1 B & a1 <79 %421 400 721 600 mmHg 8 | Q11 2@l el AT UR S7eb TR SATIeri
BT I I AfH 10 & 310 & a_TeR © | 5101 3 5a B &1 Aied 379] 3791 0.5 2 | 3ifoH faeras &1 a1 g19 va
A TIT B 37a3dl &1 areg YTa=ell § HIe 370 3797 sl B

(1) 500 mmHg, 0.4, 0.6 (2) 500 mmHg, 0.5, 0.5

(3) 450 mmHg, 0.4, 0.6 (4) 450 mmHg, 0.5, 0.5

1

P =Xgpy +X,P4

=0.5 %600+ 0.5 x400 =300 + 200 =500

pB - yBPTotal
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Py _300_3_,

yBzPTotal_%_g_ '
g —Pa 200 2_
AP 500 5

Total

For the reaction 2A + B — C, the values of initial rate at different reactant concentrations are given in the table

below. The rate law for the reaction is

4, .. | Initial Rate
[A]J(mol L") | [B](mol L") L
(molL's")
0.05 0.05 0.045
0.10 0.05 0.090
0.20 0.10 0.72

(1) Rate =k[AJ[B]?

(2) Rate =k[A][B]

(3) Rate=Kk[AJ’[B]

(4) Rate =k[A][B]?

AfAfFa 2A + B - C & ford, sifieR®! @ faff=t Arsarell iR YRS &% & A714 A <) 718 diferd § A W

2 | arfafora & forg <= w8

1 . URMS &R

[AJ(F L) | [B](HIeI L) @ L's")
0.05 0.05 0.045
0.10 0.05 0.090
0.20 0.10 0.72

(1)@ =k[AP[B]

4
2A+B—P
Rate =k[A]*[B]”

Exp-1, 0.045 = k[0.05]* [0.05]

Exp-2,0.090 =k[0.1]*[0.05]*
Exp-3,0.72 =k[0.2]*[0.1}*
Divide equation (i) by equation (i)

0.045 _ ( 1 J
0.090 \2

= x=1

(2) X =k[A][B]

Divide equation (i) by equation (iii)

0.045 (0.05 jy (0.05 j‘
072 L 01){02

(3) =R=k[AJ’[B]

.. (ii)
.. (iii)

(4) =X =k[A][B]?
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Y- -

Rate law =k[A]' [B]%.

13. Forsilver, C{J K mol™")=23 + 0.01T. If the temperature (T) of 3 moles of silver is raised from 300 K to
1000 K at 1 atm pressure, the value of AH will be close to
Rieer @ form, C,(JK"' mol") =23 + 0.01T. ¢ 1 atm @ W RieeR & 3 Ara &1 am (T) 300 K & ggax
1000 K 81 SI1 a1 AH &1 |19 fhdd oTdie sRm?
(H21kJ (2)13kJ (3)62KkJ (4)16kJ
A. 3
sol. n=3
T, =300
T, = 1000
C,=23+0.01T

T
AH = [ nC,dT
T]

1000

= [ @23+0.01T)dT

300

0.01T2 1000
=3{23T+ - }

300
=3[16100 + 4550]
=3 x20650=619501J
=61.95kJ
~ 62
14. The lanthanide ion that would show colour is
T8 TIAIIS 3T ST 331 UG A, B
(1) Gd** (2) Luv* (3) La* (4) Sm**
A. 4
sol.  Sm™=Partially filled f orbital =4f*
Sm = 4f °6s?
Sm* = Yellow.
Lu" =4f" colourless.

15. The correct order of hydration enthalpies of alkali metal ions is

&R 9Tq I & STerdior T &1 Hel A ©
(1)Na*>Li* > K*>Rb*> Cs* (2) Li* > Na' > K* > Cs" > Rb*
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(3)Na*>Li*>K">Cs" > Rb" (4)Li*>Na*>K">Rb*>Cs"
A. 4
sol.  Smaller is size more is hydration energy.
Li* <Na"<K'<Rb"<Cs" Size
Li"*>Na">K">Rb">Cs" Hydration energy
16. The major product of the following reaction is
=1 arfifohar o1 g S & —
0
I\/Br NaBH,
MeOH, 25°C
OH OH
Br OMe
1) @2\/ @ O)\/
©/\/OM6
3) 4)
A. 3
sol. 9) Oj
@)‘\CHzBr NaBH, | @)\CHZ—Br_
MeOH, 25°C
7\
CH - CH,
o —
17. Element 'B' forms ccp structure and 'A' occupies half of the octahedral voids, while oxygen atoms occupy all
the tetrahedral voids. The structure of bimetallic oxide is
T 'B', ccp A S & T 'A' STetherar i RfGai & 119 H SURed B | STafds JifaiToT U] 1 ageheta ¥
Rfaei 7 SuRerd 7 | fganfcas sifedss o @R
(1)A,B,O (2)AB,O, (3)AB,0 (4)ABO,
A. 2
sol. Lattice formed by B(ccp) =4

A =50% of octahedral voids =2
O =tetrahedral voids = &
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Formula=AB,O,

18. If solubility product of Zr,(PO,), is denoted by K, and its molar solubility is denoted by S, then which of the
following relation between S and K _ is correct?
afe Zr,(PO,), o faerard Tomthel o1 K g1 72l ST HTer fderadl 31 S g7 Afieyad oxd 8l S Ten K &
e 8] e B

. Kwé' . K, Y o KW% o K, ;
(1>=1 559 2)>= 216 (3) 5= a4 @) >= 5012

A. 4

|~

+4 -
sol. ~ Zr(PO,), ==3Zr"+4PO;

Ko =[zrT[PO} | =39y (45)’
K,,= 6912 S7

1/7
S = I<SP
6912
19. In order to oxidise a mixture of one mole of each of FeC,0,, Fe,(C,0,),, FeSO, and Fe (SO,), in acidic

274

medium, the number of moles of KMnO, required is

IFelta w1egH |, FeC,0,, Fe (C,0,),, FeSO, @2 Fe,(SO,), Y & U Hiel 801 &l Suaidd ox+ & forg
aawad KMnO, & Hieli &1 |t el :
(1) 1.5 (2)2 (3)3 @)1

A. 2

sol.  5e+MnO; ——>Mn™
(i) FeC,0, —— Fe*" +2CO, + 3e

3
1 mole of FeC 0, react with g moles of acidified KMnO A

(ii) Fe(C,0,), —— Fe’* + CO, + 6e
6
1 mole of Fe (C,0,), react with 5 moles of KMnO,
(ii) FeSO,—— Fe’* +e

1
1 mole of FeSO , react with g moles of KMnO A

Total mol ired =2 +—-+= =2
Ootal moles require 55 3

20. 100 mL of a water sample contains 0.81 g of calcium bicarbonate and 0.73 g of magnesium bicarbonate. The
hardness of this water sample expressed in terms of equivalents of CaCO, is
(molar mass of calcium bicarbonate is 162 g mol™! and magnesium bicarbonate is 146 g mol™)

UH ot ufaeel @ 100 mL # 0.81 g Sz argdraie a2 0.73 g A-NRrM qrgaEie € | 39 Sid ufagel &
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21.

sol.

22.

sol.

23.

HIRe CaCO, b A U H ek BRl TR B

(DRI qIFHIEFIC TAT HITRRF qIFBEIIE & AIeR GIH HASE 162 g mol ™ T2 146 g mol™' ©)
(1) 5,000 ppm (2) 100 ppm (3) 10,000 ppm (4) 1,000 ppm

3

Moles of Ca(HCO,), = 0.005

Moles of Mg(HCO,), = 0.005

Hardness in terms of CaCO, pm

_ (0.005+0.005)x100 <10°
100
=10* ppm
The following ligand is
fr=ferRad forre 2 :
r\ NEL,
N
Jd0
(1) Tetradentate (2) Tridentate (3) Bidentate (4) Hexadentate
(1) TR (2) =@ (3)fe—=x (4) Te—TR

1
It has four lone pairs but maximum it will be able to donate three lone pairs.
Maximum denticity is 3.

Diborane (B,H,) reacts independently with O, and H,O to produce, respectively:

(1) H,BO, and B,0, (2) HBO, and H,BO,

(3) B,0, and H,BO, (4)B,0, and [BH,]-

S1gdIv (B,H,), O, @2 H,0 & w1 %aci= U 3 3fAfhan hre hael: Searfad Bl @ :
(1) H,BO, @11 B,O, (2) HBO, @21 H,BO,

(3) B,0, @1 H,BO, (4) B,O, @1 [BH,]-

3

B H, +30,—— B,0,+3H,0

B,H, + 6H,0 — 2H,BO, + 6H,

The size of the iso-electronic species CI-, Ar and Ca*" is affected by
(1) Nuclear charge

(2) Principal quantum number of valence shell

(3) Azimuthal quantum number of valence shell

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999
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(4) Electron-electron interaction in the outer orbitals
1 5 9 frdad g1 Ao arae = |efst Cl, Ar 2 Ca2t &1 MR SH1fad 81T
(1) A 3w

(2) FAISThdT BT Bl Y& FaTCcH AE]

(3) HATSTDHT DI DI TSIl FaTCH T

(4) 98T FHEDT H SIS (S olds 41 ST=ATATh T
A. 1
sol.  Iso-electronic species differ in size due to different effective nuclear charge.

24, The IUPAC name of the following compound is:

1 1 @1 ITUPAC M 8 —
CH; OH
H;C - CH - CH - CH, - COOH
(1) 3-Hydroxy-4-methylpentanoic acid (2) 4-Methyl-3-hydroxypentanoic acid

(3) 2-Methyl-3-hydroxypentan-5-oic acid (4) 4,4-Dimethyl-3-hydroxybutanoic acid
A. 1
sol. [UPAC name

3-Hydorxy-4-methyl pentanoic acid

OH O
25. Which of the following amines can be prepared by Gabriel phthalimide reaction?

(1) Neo-pentylamine  (2)n-butylamine (3) t-butylamine (4) Triethylamine

1 9 & e viE v Sfemrgs sifafhar gR1 SR far S e 27

(1) Femufreae  (2) n-gfead (3) t-=feeH (4) ZTETRHE
A. 2

sol.  Primaryamines are prepared by Gabriel pthallimide synthesis

(O i O >
NK + C,H,Cl —» N - C.H,
co” co”

Potassium pthallimide l NaOH(aq)

COONa
[::I: +n-C,H,NH,
COONa
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26. An organic compound X' showing the following solubility profile is
T HTafE Afie X ol gerfaar suiar e, @1 e X & -

water

> insoluble
X 5%HCI » insoluble
10%NaOH » soluble
10%NaHCO, » insoluble
(1) Benzamide (2) Oleic acid (3) o-Toluidine (4)m-Cresol
A. 4
sol. CH,
Xis  Meta cresol
OH CH,

NaOH (10%)

CH,
@ _ ONa
on | NaHCO, (10%)

» Insoluble

Benzamide is amphoteric
Oleic acid will dissolve in NaOH as well as NaHCO, due to acidic nature.

27. The major product of the following reaction is
1 aififorar o1 g Sare & —
OCH,
Conc HBr (excess)
heat
CH =CH,
OH Br OH Br
() Q @ 3 ©/ @
Br—CHCH, Br—CHCH, CH,CH,Br CH,CH,Br
A. 1
| OCH, B oC
sol. I +CH,Br
@ excess @ @ ‘
CH =CH, ?H CH, CH CH,
Br Br
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29.

Assertion : Ozone is destroyed by CFCs in the upper stratosphere.

Reason : Ozone holes increase the amount of UV radiation reaching the earth.

(1) Assertion and reason are both correct, and the reason is the correct explanation for the assertion.
(2) Assertion is false, but the reason is correct.

(3) Assertion and reason are correct, but the reason is not the explanation for the assertion.

(4) Assertion and reason are incorrect.

P ; IWSRBRR B HURI 9§ CFCs gRT TSI BT {9797 BT § |

PIRYT : SRS el A gedl R uge arel UV fafesRoll &l #731 geell © |

(1) T T HROT el & TR PRYI, B B Fel AR |

(2) HUA T § TR, BRI AL 2 |

(3) HUF AT HROT AN & TR, HRVI, B 1 Fal AR T2 2 |
(4) B AT HROT Q1 TAd ¢ |
3

CFC'’s are responsible for depletion of ozone layer
CECl, ——Cl, +E CCl
Cl+0,——ClO+0,

ClIO+0——>CI+0,
Both statements are correct.
An organic compound neither reacts with neutral ferric chloride solution nor with Fehling solution. It however,

reacts with Grignard reagent and gives positive iodoform test. The compound is
TS HEfIES Ae 9 9 ISR BRE FRTss [Teas & A1 iR 7 8 B e & A i e g |
BTt I8 AfTw AR HHHS & A1 SIAHAT HRAT B TN ABRIHS ATTSTHH SIE <l & | T8 IS 8

e} OH 9
CH CH, CH, @fkm
(1) 25 (2) (3) 4) ’
@ij\/cm ©$H @f’;Csz Ol
0 0

3
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sol. Cl)H O
Il
CH-CH C-O
L., 22 QL
OC,H, OC,H,
OH

I
@E CH-CH,
OC,H;
— Reacts with Grignard’s reagent due to acidic hydrogen.
— Fehling solution test is negative as there is no— CHO group.

— Neutral FeCl, test is negative as there is no phenolic group

30. In the following compounds the decreasing order of basic strength will be

ffaRaa Aifrel 3, eI A &1 gedr a8 :

(1) NH, > C,H.NH, > (C,H,),NH (2) C,H,NH, > NH, > (C,H_),NH
(3) (C,H,),NH > NH, > C,H.NH, (4) (C,H,),NH>C,H .NH NH,
A 4

sol.  Correct order of K, value (C,H,), \y > (C,H,),N>NH,

In aqueous medium sec. amines are most basic.

3° amines are more basic than NH, as+1 factor dominate over steric factor.
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