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Chemistry [9 jan 2019 IIND: 2.30 to 5.30]
RED COLOUR CONSIDER OFFICIAL ANSWER
1. The complex that has highest crystal field splitting energy (A) is
A fhece & fdures ol (A) & arell Hqhd & —

(1) K,[CoCL] (2) K,[Co(CN),]  (3)[Co(NH,).CL,ICL (4)[Co(NH,)(H,0)]CI,
A 2

Question ID : 4165298832

Option 1 ID : 41652934786

Option 2 ID : 41652934787

Option 3 ID : 41652934788

Option 4 ID : 41652934789

sol. For the same metal ion, greater the strength of the ligands greater is the value of crystal field splitting
energy. Order of strength of ligands is "CN > NH, > H,0 > Cl-
2. Homoleptic octahedral complex of a metal ion 'M** with three monodentate ligands L,, L, and L, absorb

wavelengths in the region of green, blue and red respectively. The increaing order of the ligand strength
is
< YabaR forosi L, L, T L, & 9121 9+ e o7q 3R M3 o BIHIelfted 3rethelds Wegol ATl B, el d
TSl &3 & TRITE] SN B & | ferIve] &1 Yaerdn &1 9ol %4 & —
(DL, <L, <L, (2)L, <L, <L, (3) L,<L,<L, 4L <L <L,

A. 2

Question ID : 4165298833

Option 1 ID : 41652934790

Option 2 ID : 41652934793

Option 3 ID : 41652934791

Option 4 ID : 41652934792

sol.  Greater the energy or lesser the wavelength of light absorbed, greater is the ligand strength
Order of Energy : Blue > Green > Red

\! \! \!
Order of Strength L, > L > L
3. The correct match between item I and item II is
Item I Item II
(A) Benzaldehyde (P) Mobile phase
(B) Alumina (Q) Adsorbent
(C) Acetonitrile (R) Adsorbate
A5 1 qan A 11 & §ra & gid & —
7e 1 ag Il
(A) donfesERs (P) wifcrefiet gra=en
(B) T (Q) ey
(C) TRerIESTS (R) arferarsg
(1) A»P; B>R; C—>Q (2) A->R; B>Q;C—> P
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3) A>Q; B>R;C—>P (4) A—>Q; B»>P;C—>R
A. 2

Question ID : 4165298825

Option 1 ID : 41652934758

Option 2 ID : 41652934761

Option 3 ID : 41652934760

Option 4 ID : 41652934759

Sol.  Alumina is an adsorbent (stationary phase)
Benzaldehyde is adsorbate.

Acetonitrile is mobile phase.

4. The transition element that has lowest enthalpy of atomisation is

RATH HUH T I Tell FshHYT Icd § —

(H Vv (2) Zn (3) Fe (4) Cu
A. 2

Question ID : 4165298831
Option 1 ID : 41652934782
Option 2 ID : 41652934784
Option 3 ID : 41652934785
Option 4 ID : 41652934783

sol.  Zinc has least enthalpy of atomisation in 3d-transition series.
5. The major product of the following reaction is

feferRad sifferan o1 7w ST ® —

0
|

@(C\NHZ ()Br/hv
ch,-ch, (i) KOH (diD -
0
WO 0l ol we
CH,
CH,

A. 2

Question ID : 4165298818
Option 1 ID : 41652934733
Option 2 ID : 41652934731
Option 3 ID : 41652934732
Option 4 ID : 41652934730
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sol.

A.

O O
yj —NH, B y?fNH2
: :CH CH, CH-CH,
Br
lOH

0
|

Q I
C —NH
w— (L ¢,
CH CH,
CH, .

The major product formed in the following reaction is

faferRad sifforan &1 7w ST ® —
CH,

0 N
HC )KH+ dil.NaOH

OH O
e )OS)OKH @) H3c)\)
O OH O OH
<3)H) H,C @) H,C
2

Question ID : 4165298820
Option 1 ID : 41652934738
Option 2 ID : 41652934739
Option 3 ID : 41652934740
Option 4 ID : 41652934741
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| o

0
I '

@/C—CHZ—CH—CH3

7. The correct statement regarding the given Ellingham diagram is

U T Ry gfera™ el & H9e H 9 S & —

A ’LC\hO

W
300 ><

—600[770+ O

AG°(kJ/mol)
VAR

\

1050 |

500°C 800°C 2000"6
Temp.(°C)

(1) At 800° C, Cu can be used for the extraction of Zn from ZnO
(2) Coke cannot be used for the extraction of Cu from Cu,0
(3) At 1400°C Al can be used for the extraction of Zn from ZnO
(4) At 500° C, coke can be used for the extraction of Zn from Zno
(1) ZnO ¥ Zn &1 fAspdor 800° C W Cu &I YINT dXa bl ST Fabell & |
(2) Cu,0 ¥ Cu BT FIHY B BT TN FR &1 (AT ST Hebell |
(3) ZnO A Zn BT frsmdo1 1400°C TR Al &1 YN Hxas BT ST AT © |
(4) ZnO | Zn &1 607 500° C WR P BT WA B [T ST AT 2 |
A. 3
Question ID : 4165298827
Option 1 ID : 41652934769
Option 2 ID : 41652934766
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Option 3 ID : 41652934767
Option 4 ID : 41652934768

sol.  Inthe Ellingham diagram, the metal which has a lower value of AG® (more negative) can reduce a metal

oxide whose curve lies above it so, Al can reduce ZnO at 1400°C

8. The major product obtained in the following reaction is

e arffean 5 ur<d 8 arer =T SIS © —

OH
(CH,CO),O/pyridine(1 eqv.) .
NH, room temp g
COCH,
OH OCOCH;,
6] ()
NH, NH,
OH
N
3) 4
NHCOCH, NHCOCH,
A. 4
Question ID : 4165298824
Option 1 ID : 41652934757
Option 2 ID : 41652934754
Option 3 ID : 41652934756
Option 4 ID : 41652934755
sol. OH
Nl
NH, CH‘;—ﬁ—O—C—CH3 —
00
Nitrogen is
more nucleophilic
OH
+ CH,COOH +—
NH
I
O=C—CH,

9. The correct sequence of amino acids present in the tripeptide given below is

A i grEuergs § WHT orel &1 |El HH © —
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Me
>§ \)J\Me
OH H

(1) Thr -Ser- Leu  (2) Leu - Ser -Thr (3) Val -Ser -Thr (4) Thr -Ser -Val
A. 3
Question ID : 4165298822
Option 1 ID : 41652934747
Option 2 ID : 41652934746
Option 3 ID : 41652934748
Option 4 ID : 41652934749

sol. Me Me 0 Me OH
HZN\/]\
B OH

HN C-OH + By +HN C-OH

| OH |

e} O
VALINE SERINE THREONINE

(Val) (Ser) (Thr)

10. If the standard electrode potential for a cell is 2V at 300 K, the equilibrium constant (K) for the reaction
Zn(s) + Cu** (aq) —— Zn’*" (aq) +Cu(s) at 300 K is approximately
(R=8JK' mol™, F=96000 C Mol™)
TP Al BT 300 K R A gordgrs fawd 2V g | srffsha
Zn(s) + Cu** (aq) == Zn*' (aq) +Cu(s) & o1y 300 K a1 = |r=gmasen Reria (K) e 8 —
(R=8JK' mol™, F=96000 C Mol™)
(1) e 80 (2) @320 3) e 160 4) 160

A. 4

Question ID : 4165298843

Option 1 ID : 41652934830

Option 2 ID : 41652934831

Option 3 ID : 41652934832

Option 4 ID : 41652934833

o RT
SOI- Ecell :Eaneq

ll’l Ke — 1'lFEcell
a RT

2x96000x 2

InK, =
! 8x300
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=160
K =el0

¢q

11. Good reducing nature of H,PO, is attributed to the presence of

(1) Two P - OH bonds
(3) One P -OH bond

(2) One P - H bond
(4) Two P -H bonds

o

H,PO, &1 3re8! sroamrae ugfcd et SuRkerfs & wror s —

(1) |1P - OH 3m&y

(3) U P - OH arey
A. 4
Question ID : 4165298830
Option 1 ID : 41652934781
Option 2 ID : 41652934778
Option 3 ID : 41652934780
Option 4 ID : 41652934779
sol. ﬁ

H-P-OH

|
H

(2) T® P - H 31mey
(4) S P - H 31may

Greater the number of P-H bonds in acids of phosphorous, greater is the reducing property.
12. The products formed in the reaction of cumene with O, followed by treatement with dil. HCI are

R B O, B A1 AfAfhat Bl & qeaeard a9 HCl & A1l fade HR- W 97 drel S18 8 —

O,
N CH,

(D) and CH, — OH

OH

OH
(3) and H3C)\ CH

A. 4

Question ID : 4165298819
Option 1 ID : 41652934737
Option 2 ID : 41652934736
Option 3 ID : 41652934734
Option 4 ID : 41652934735

3

0]
(2) @ and H‘}C)kCH3

OH

o)
4) and H3C) kCHS
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Sol.

O O-H
CH,-CH-CH, CH, C CH,

58 = & ala

Cumene Cumene
peroxide
13. In which of the following processes the bond ordeer has increased and paramangetic character has

changed to diamagnetic
A e T fb wspd H, a1y pife g¢ TN 3R SrggraId o1 Ufagrdy § gad 71 2
(I) 0,—-0; (2) N, >N, (3) NO - NO* (4) 0, >0
A. 3
Question ID : 4165298839
Option 1 ID : 41652934815
Option 2 ID : 41652934817
Option 3 ID : 41652934814
Option 4 ID : 41652934816
sol. N, (Diamagnetic) — N " (Paramagnetic)
O, (Paramagnetic) — O, (Paramagnetic)
O, (Paramagnetic) — O, (Diamagenetic but bond order decreases from 2 to 1)
NO(Paramagnetic — NO™ (Diamagnetic, bond order increases from 2.5 to 3)

14. For coagulation of arsenious sulphide sol, which one of the following salt solution will be most effective
IRITT ASHIgE Pl Whad 11 § ¥ fhd U1 & =it A A D WIS BRT —
(1) NaCl (2) AICI, (3) BaCl, (4) Na,PO,

A. 2

Question ID : 4165298845

Option 1 ID : 41652934840

Option 2 ID : 41652934838

Option 3 ID : 41652934839

Option 4 ID : 41652934841

Sol.  Arsenious sulphide sol is negatively charged, so according to Hardy-Schulze rule the cation which has

greater charge will be most effective.

15. Which of the following combination of statements is true regarding the interpretation of the atomic
orbitals :

(a) An electron in an orbital of high angular momentum stays away from the nucleus than an electron in
the orbital of lower angular momentum

(b) For a given value of the principal quantum number, the size of the orbit is inversely proportional to
the azimuthal quantum number.

(c) According to wave mechanics, the ground state angular momentum is equal to Ey

(d) The plot of y Vs r for various azimuthal quantum numbers, shows peak shifting towards higher r

value
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(I)a,d (2)a, b (3)b,c (4)a,c

URHTY] HETP] D AR H T DI AYHR BT AL & —

(a) B DIV T dTe] BeTdh b FeTds 11 Dbl oI H 31fedh DIoiI AT dTel BeTdh H geldg i< WD A §R Vel o |
(b) &I FTUCH AT & b &Y 719 & forg el 1 AR fg el FaroeH W & Gaharurdl 81l 6 |

(c)ﬂiﬂwﬁﬁzﬁwﬁwwwﬁﬂﬁﬂﬁéﬂ;—n P RIR BAT2 |

(d) fafe= fgereht FaroeH ARl & forg y Vs r &1 w@ire 31fded r A 31 3R die (RRER) foRenfud g uefia
FRATB |
(1)a,d (2)a,b 3)b, c 4)a, c
A. 1
Question ID : 4165298838
Option 1 ID : 41652934813
Option 2 ID : 41652934810
Option 3 ID : 41652934812
Option 4 ID : 41652934811
sol.  (a) Angular momentum (L) = nh/2n
So, as n increases, L increases.
(b) r o« n%/z

h
(c) According to wave mechanics Angular momentum = +//(/ +1) o

(d) As [ increases , the peak of W vs r shifts towards higher ‘r’ value.

38 Node  Node
/ 3d
v

0\__)(

IIIIIIIIIIIIIIIII
5a, 10 a, 15 a,
r—»

16. The metal that forms nitride by reacting directly with N, of air, is :
g e Sl g1 1 N, 3 e 37Afhan - Arggigs a9 ¢, & —

(1) Li (2) Rb (3) Cs 4K
A. 1
Question ID : 4165298829
Option 1 ID : 41652934777
Option 2 ID : 41652934775
Option 3 ID : 41652934776
Option 4 ID : 41652934774

Sol.  Only lithium react with N, among alkali metals and forms Lithium nitride
17. For the reaction, 2A + B — products, when the concentrations of A and B both were doubled, the rate
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of the reaction increased from 0.3 mol L' S to 2.4 mol L' s7'. When the concentration of A alone is
doubled, the rate increased from 0.3 mol L™'s'to 0.6 mol L-'s7".

Which one of the following statements is correct :
(1) Order of the reaction with respect to A is 2
(2) Order of the reaction with respect to B is 1
(3) Total order of the reaction is 4
(4) Order of the reaction with respect to B is 2
3fWfpar, 2A + B — 1 & forg, Sig A den B g1 &1 sl a1 &1 715, 79 31fAfshar &1 & 0.3 mol L
S A FeHR 2.4 mol L' s 81 T | 519 Sael A 1 Al &I 1 75 79 &% 0.3 mol L's ™' 4 9gav 0.6 mol
Lis! 8178 —
=1 % DI Ho I B —
(1) IfAfpa B P A P AU H 2 B |
Q) B P BB AT H 1 B
(3) Tt ifafshan H PIfe 4 7 |
(4) fAfr P P B & AT H2 B |
A. 4
Question ID : 4165298844
Option 1 ID : 41652934836
Option 2 ID : 41652934837
Option 3 ID : 41652934835

Option 4 ID : 41652934834
sol. r=K[A]*[B]
r/fr =222=8=x+y=3

r/fr==2=2=x=1

Ly=2
18.  The temporary hardness of water is due to :

T B IRAT HIRAT HT HIRYT &

(1) CaCl, (2) Ca(HCO,), (3) NaCl (4) Na,SO,
A. 2

Question ID : 4165298828

Option 1 ID : 41652934770
Option 2 ID : 41652934771
Option 3 ID : 41652934772
Option 4 ID : 41652934773

Sol.  Bicarbonates cause temporary hardness. Chlorides and sulphates cause permanent hardness.

19. When the first electron gain enthalpy (Ach) of oxygen is—141 kJ /mol, its second electron gain enthalpy
is:
(1) negative, but less negative than the first
(2) a more negative value than the first
(3) almost the same as that of the first

(4) a positive value

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999,97836-31999 10



Matrix JEE (MAIN ONLINE) 2019

MATRIX JEE Academy

AR SRS B o geras = afer et (A H) w1 —141 kJ /mol &, 39 faia serag = afer gred o1
A8 —
(1) FEMHS b Ugel I T FOTHD
(2) gt A AR FUTHS
(3) Ul AM & I RIS
(4) eI

A. 4

Question ID : 4165298826

Option 1 ID : 41652934764

Option 2 ID : 41652934763

Option 3 ID : 41652934765

Option 4 ID : 41652934762

sol.  Second electron gain enthalpy of all the neutral atoms is always positive.
20. The pH of rain water, is approximately :

gyt & Ui B pH I ® —
(1) 7.5 (2) 6.5 (3) 5.6 4) 7.0
A. 3

Question ID : 4165298835

Option 1 ID : 41652934799
Option 2 ID : 41652934800
Option 3 ID : 41652934801
Option 4 ID : 41652934798

Sol.  pH of rain water is around 5.6.

21. At 100°C, copper (Cu) has FCC unit cell structure with cell edge length of xA. What is the approximate
density of Cu (in g cm™) at this temperature ? [ Atomic Mass of Cu = 63.55 u]
100°C R, R (cu), xA DIfcH HR B R aTel FCC Thd HIftedT T+ G § | 39 ad IR Cu &I
T (g cm > H) T B8R [Cu &1 URATY] 9R = 63.55 u]

422 211 105 205
@) Ohws ©

(1)

A. 1

Question ID : 4165298837
Option 1 ID : 41652934808
Option 2 ID : 41652934807
Option 3 ID : 41652934806
Option 4 ID : 41652934809

. ZMy)
sol.  Density = N xa’
A

x’ X’ X’

Z =4 (FCC)
M, =63.5¢
N, =6 x 102
a=xx10%cm.
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3 4%x63.5 422 g
T 6x10%xx*x107*7 x° em’

22.  The entropy change associated with the conversion of 1 kg of ice at 273 K to water vapours at 383 K is
(Specific heat of water liquid and water vapour are 4.2 kJ K-'kg ' and 2.0 kJ K™! kg™'; heat of fusion and
vapourisation of water are 334 kJ kg™ and 2491 kJ kg™!, respectively).

(log 273 = 2.436, log 373 = 2.572, log 383 = 2.583)

273 K W 1 kg 9% &1 383 K & STt W9 § 9gar R Tidl # gRad= grm —

(STt T W19 @) fafdre Soar her: 4.2 kI K- kg @2 2.0 kJ K- kg ! &, STl @1 ST AT UT+ @) arsdiehroT
S B 334 kJ kg ! @21 2491 kJ kg! ©).

(log 273 = 2.436, log 373 = 2.572, log 383 = 2.583)

(1)9.26 kJ kg K (2) 790k kg K  (3)849k]J kg K' (4)2.64kJ kg!' K

A. 1

Question ID : 4165298840

Option 1 ID : 41652934821

Option 2 ID : 41652934820

Option 3 ID : 41652934819

Option 4 ID : 41652934818

H,O(s) ——— H,O0(/) ———— H,0(/
SOI. 2 (S) AS 2 () AS 2 ()

273K L 73K 373K
AS, |
4
373K 383K
Sl — AHfusion — ﬁ =122
273 273

AS, = 4.2ln(ﬁj =131
273

A AH,, 2491
373 373

AS, = 2.011{@) =0.05
373

6.67

AS, . =9.26klkg 'K
23. For the following reaction, the mass of water produced from 445 g of C_H, O, is :
2C_H , O.(s) +1630,(g) — 114CO(g) + 110 H,O(/)

5777110

=1 arfaforan & fog 445 g of C_H, O ¥ IATfed STt & GqH § —

577110 6
2C,H, ,0(s) + 1630,(g) — 114CO(g) + 110 H,0())
(1) 890g (2) 495g (3) 490¢g (4) 445 ¢
A 2
Question ID : 4165298836
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Option 1 ID : 41652934805
Option 2 ID : 41652934803
Option 3 ID : 41652934804
Option 4 ID : 41652934802
sol.  2C_H  O(s)+1630,(g) — 114CO,(g) + 110H,0())

5777110
445
n=——
890
=0.5

.. Moles of water % x0.5=275

.. Mass of water =27.5 x 18

=495 ¢

24, Consider the following reversible chemical reactions :
71 IepHo Jfafdhamell oR faarR & —
A,(g)+B,(g)==2AB(g) .. (1)
6AB (g) ===3A,(g) +3B,(2) ... (2)

The relation between K, and K, is:
K, @K, & §r9 wde & —

1
(1) KK, = @) K, =K;’ (3)KK,=3 @K, = K]

A. 2

Question ID : 4165298842
Option 1 ID : 41652934829
Option 2 ID : 41652934826
Option 3 ID : 41652934828
Option 4 ID : 41652934827

sol. A, +B,==2AB

JAB==A,+B, ; K-

1

3
6AB—=—=23A,+3B, ; K, :(LJ
K

1

25.  The increasing basicity order of the following compounds is :
feforRaa A1l # efRedT &1 9gar H4 & —
CH.CH, CH, CH,
(A) CH,CHNH, (B) CH,CH,NH © HQC—Ill—CHz (D) Ph—I\II—H

(HJA<B<C<D (2)A<B<D<C (3)D<C<A<B (4)D<C<B<A
A 3
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Question ID : 4165298821
Option 1 ID : 41652934745
Option 2 ID : 41652934742
Option 3 ID : 41652934744
Option 4 ID : 41652934743

sol. ?H3 ?H3

Ph—-N-H<CH,-N-CH, <CH, - CH, -

t t

lone pair more steric
delocalized hinderence
less solutions

?Hz— CH,

NH < CH, - CH, - NH,

T

energy
26.  The test performed on compound X and their inferences are :
Test Inference
(a) 2,4-DNP test Coloured precipitate
(b) Iodoform test Yellow precipitate
(c) Azo-dye test No dye formation
Compound 'X'is :
A X W i ) aRleror fore fsd oo B —
TRIETT forsepy
(2) 2,4-DNP ueor T erae
(b) SMACIHI TRIETo] UIeTT 3raery g7
(c) TST-ST3 uRNeToy SRS RICREI
Al X' B —
H,C N _CH, H,C N _CH,
COCH,
(1 (2) CHO
NH, OH NH,
) CH, 4 CHO
A. 1

Question ID : 4165298823

Option 1 ID : 41652934751
Option 2 ID : 41652934753
Option 3 ID : 41652934750
Option 4 ID : 41652934752
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ol HE / o HC CH
Il
= N-NH
CH
@/ 3 2,4-DNP ©/ NO,
I ,/ NaOH
NO,
N s
N
C
NENE+ CHI
N(CH,),
COCH, : : .
will not give positive dye test, due to the
presence of an electron withdrawing group
27. following conditions in drinking water causes methemoglobinemia :
(1) > 50 ppm of chloride (2) > 50 ppm of nitrate
(3) > 100 ppm of sulphate (4) 50 ppm of lead
U & U A ARSI 81 & BRI 3 e § —
(1) > 50 ppm FARTSS (2) > 50 ppm TTSgC
(3) > 100 ppm |ehe (4) 50 ppm T
A. 2

Question ID : 4165298834

Option 1 ID : 41652934797

Option 2 ID : 41652934796

Option 3 ID : 41652934794

Option 4 1D : 41652934795

sol.  Methemoglobinemia is caused by drinking water which is contaminated with nitrate.
28.  The major product of the following reaction is :

frfaRad srfafan &1 g Sre § —

0 OH
CH,
AICI,A
+ _—
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OH OH
H.C CH,
1) O (2)
O
ol OH
CH, CH,

® o @ 0

A. 1

Question ID : 4165298816
Option 1 ID : 41652934723
Option 2 ID : 41652934725
Option 3 ID : 41652934724
Option 4 ID : 41652934722

sol. OH
CH, OH
(\ CH,
O ﬂf—» O AlCl —_—
OH
O
OH
CH,
O
29. Which of the following compounds is not aromatic :
1 3 | P A WiHAfes 781 8 —
z
(1 @ () @ A3) </ N>\ 4 @
N H
A. 4

Question ID : 4165298817
Option 1 ID : 41652934726
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Option 2 ID : 41652934729
Option 3 ID : 41652934727
Option 4 ID : 41652934728

sol. @@Q

Contain 6me” in complete conjugation and are aromatic.

@ is anti-aromatic as it has 4e™ in complete conjugation.

30. A solution containing 62g ethylene glycol in 250 g water is cooled to —10°C. If K, for water is 1.86 K kg
mol !, the amount of water (in g) separated as ice is :

T faera I 62 Sl Teirgabicl 250 g T+l ¥ &, ®1 —10°C b Sl fobart 71 | Ffe i 1 K, = 1.86 K
kg mol ™! B, T9 9% & wU ¥ AT Y U DI AT (g H) & —
(1) 64 (2) 32 (3) 16 (4) 48
A. 1
Question ID : 4165298841
Option 1 ID : 41652934825
Option 2 ID : 41652934823
Option 3 ID : 41652934822
Option 4 ID : 41652934824
sol. AT, =K ,xm
62x1000

= 10=1.86 % m

1.86x1000
W, =———
10
=186¢g
Given amount of H/O is 250 g
.. The amount of water separated as ice
=250-186=064¢
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