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1. Consider the following statements
(a) The pH of'a mixture containing 400 mL of 0.1 M H,SO, and 400 mL of 0.1 M NaOH will be approximately 1.3.
(b) Ionic product of water is temperature dependent.
(c) Amonobasic acid with K = 10~ has apH = 5. The degree of dissociation of this acid is 50%.
(d) The Le Chatelier’s principle is not applicable to common-ion effect.
The correct statements are :
1 Pl R faaR HIRH,
(a) S 501 1 pH, ST 400 mL 0.1 M H,SO, @21 400 mL, 0.1 M NaOH &, &1 1.3 81 |
(b) STt T AR YOGS 9 IR M B |
(¢) K, = 10 aTel Ueb UehaTRep! 317 &l pH = 5 &, 9 3f¥e ! fIoT AT 50% 2 |
(d) for wranfer RIgT= | 3 UWTa R &1 AR BT © |
HE DU
(I)(a),(b)and(d)  (2)(b)and(c) (3) (a) and (b) (4) (a), (b) and (c)
A. 4

sol. (a) H,SO,+2NaOH — Na SO, + 2H,0

0.04 0.04

002 0 002

1= 22092 6 05M
0.8

pH=13

(b) Ionic product of water increases with increase of temperature because ionisation of water is endothermic.

(c) HA —— H'+A"
Cl-a) Ca Ca pH=5&K =107

10 = £
l-a
pH=5 = [H]=10"=Ca
then o =0.5
2. The oxoacid of sulphur that does not contain bond between sulphur atoms is :

HHY BT 98 MIFATYRTS R Fehr & IRATLRN & g e 781 2, § -
(1) H,S,0, (2) H,S,0, (3) H,S,0, (4) H,S,0,
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A. 3
O O 0] O
1l I |
sol. HO-S-S-0OH HO-S-0-S-0OH
[ |
0] O
(H,S,0,) (H,S,0,)
S O O
| I I
HO -S -OH HO-S-S-S-S-0OH
| [ [
O O O
(H,S,0,) (H,S,0,)

H,S. O, does not have S — S linkage

3. The graph between |'V[* and r(radial distance) is shown below. This represents :
A

| 2

A"

v

r

(1) s orbital (2) 2s orbital (3) 2p orbital (4) 3s orbital
[P G2 r(RfSTat ) & e 9% e uefia € | ag geian g

A

| 2

A"

v

r
(1) Is ®eTdh (2) 2s BeTH (3) 2p B&TH (4) 3s ®eTh
A. 2
sol.  The given probability density curve is for 2s orbital because it has only one radial node. Among other given

orbitals, 1s and 2p do not have any radial node and 3s has two radial nodes.
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[ \ / radial node
r—

4. Which of the following is a condensation polymer ?
(1) Nylon 6, 6 (2) Teflon (3) Buna—S (4) Neoprene
71 5 9 B e 9gd® 27
(1) A=A 6, 6 (2) ST B)sgm-S (4) Frei=
A. 1

sol.  Nylon 6, 6 is obtained by condensation polymerisation of hexamethylenediamine and adipic acid

0]

0
0} NH—(CH,),—NH (I!—(CHZ)A‘—EI? +oH...

— { NH—(CH,),—NH—CO—(CH,),—C0}
Nylon 6, 6
So, Nylon 6, 6 is a condensation polymer. Other polymers given, i.e., Buna-S, Teflon and Neoprene are
addition polymers.
5. The principle of column chromatography is :
(1) Differential adsorption of the substances on the solid phase.
(2) Gravitational force.
(3) Differential absorption of the substances on the solid phase.

(4) Capillary action.

TR quiciRad! &1 RigTd ©
(1) B9 UTgReIT UR YT & JARTHD STeLyoT
(2) T 9
(3) ST UTaReN UR YGTeHf & SICRIHD eIl
(4) DIfRrHT b
A. 1
sol.  Incolumn chromatograph a solid adsorbent is packed in a column and a solution containing number of solute
particles is allowed to flow down the column. The solute molecules get adsorbed on the surface of adsorbent.

So it is differential adsorption of the substances on the solid phase.
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The major product of the following reaction is :

frferRaa siffaan @1 g Sare & —
CH,
l CH,OH
CH,—C—CH CH, ———>
H Br
gn G
(1) CH,— ¢ —CH, CH, 2) CH:— G —GH CH
OCH, H OCH,
CH, CH
| [
(3) CH,—¢ —CH=CH, (4)CH,—C=CH CH,
H
1
CH,0OH g )
CH3— (le— (le—CHz W CH; —(Ij_CH_CH3 + Br
CH, Br : CH,
e CH} - |81 H
CH,0OH g
CH,— IC— CH,—CH— CH, —?—CHZ— CH,—/8
CH, CH,
OCH,
CH,—(—CH,— CH,
CH,

Consider the statements S1 and S2 :

S1 : Conductivity always increases with decrease in the concentration of electrolyte.
S2 : Molar conductivity always increases with decrease in the concentration of electrolyte.
The correct option among the following is :

(1) S1is wrong and S2 is correct

(2) S1is correct and S2 is wrong

(3) Both S1 and S2 are wrong

(4) Both S1 and S2 are correct

S1 derm S2 HUHI W IR B

S1 : fIe[a TIecy &1 A=l § HHI & H1J ATADHT Fqd 9 © |

S2 : faggd Juercy &1 Arsdl H HHI 3T B A1 AR ATTehd] SH I3 2 |

1 4 | @@l fded B

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




Matrix JEE (MAIN ONLINE) 2019

MATRIX JEE Academy

(1) S1 Tefd 8 T21 S2 Al § |
(2)S1 A B A S2 AT B |
(3) S1 T2 S2 SHi TAT B |
(4) S1 e S2 I ARl & |

A. 1

sol.  Conductivity of an electrolyte is the conductance of 1 cm® of the given electrolyte. So, it increases with the
increase of concentration of electrolyte. Molar conductivity (A ) is the conductance of a solution containing 1
mole of the electrolyte. It increases with the decrease of concentration (i) due to increase in interionic attraction

for strong electrolytes and (i1) due to decrease in degree of ionisation for weak electrolytes. Therefore, (S, ) is

wrong and (S,) is correct.
8. Consider the following table :
Gas a/(kPadm®mol™)  b/(dm*mol™)
A 642.32 0.05196
B 155.21 0.04136
C 431.91 0.05196
D 155.21 0.4382

aand b are van der Waals constants. The correct statement about the gases is :

(1) Gas C will occupy lesser volume than gas A; gas B will be lesser compressible than gas D
(2) Gas C will occupy more volume than gas A; gas B will be more compressible than gas D
(3) Gas C will occupy lesser volume than gas A; gas B will be more compressible than gas D

(4) Gas C will occupy more volume than gas A; gas B will be lesser compressible than gas D

=1 arferert WR faaR aifse

™~ a/(kPadm®mol™)  b/(dm®mol™)
A 642.32 0.05196

B 155.21 0.04136

C 431.91 0.05196

D 155.21 0.4382

a A1 b arsvared Rerid & | 141 & vy § &l HU ©

(1) 9 C, 9 A & o1 3 & g+ e 19 B, 19 D & o § BH YT 811 |

(2) T C, 19 A &1 1 H SATGT A 833 T B, 319 D &1 ol 1 § SI1a1 H9rsd anl |

(3) 199 C, 1 A &1 Tl H &4 I Tl 19 B 319 D &1 o H Sa1&] §uisd an |

(4) 1 C, 9 A &1 o H SATGT IRIA 830 319 B, 19 D &1 o1 9 &9 9Ursd el |
A. 2
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sol.  Iftwo gases have same value of ‘b’ but different values of ‘a’, then the gas having a larger value of ‘a’ will
occupy lesser volume. This is because the gas having larger value of ““a” will have larger force of attraction and
hence lesser distance between its molecules.
If two gases have same value of ‘a’ but different values of ‘b’, then the smaller value of ‘b’ will occupy lesser
volume and hence will be more compressible.
9. Amylopectin is composed of
(1) B-D-glucose, C, — C, and C, — C, linkages
(2) a-D-glucose, C, — C, and C, — C, linkages
(3) B-D-glucose, C, — C, and C, — C, linkages
(4) a-D-glucose, C, — C, and C, — C_ linkages
vfietufaed st fAfia B
(1) B-D-ieg@ret, C, — C, @2 C, — C, 94
(2) o-D-Tegbrot, C, — C, dan C, — C, 9
(3) B-D-ieg@ret, C, — C, @2 C, — C, 94
(4) a-D-rg@re, C, — C, @1 C, — C, 39
A. 4

sol.  Starch is a polymer of a-D-glucose. It has two components, namely

(1) Amylose and

(i) Amylopectin

Amylose has only o-1,4-glycosidic linkage and is a linear polymer

Amylopectin has a-1, 6-glycosidic linkage in addition to a-1,4-glycosidic linkage and is a cross-linked polymer.
10. Abacterial infection in an internal wound grows as N'(t) = N exp(t), where the time tis in hours. A dose of

antibiotic, taken orally, needs 1 hour to reach the wound. Once it reaches there, the bacterial population goes

dN N
down as T 5N2. What will be the plot of FO vs. tafter 1 hour ?

Teh SRS BTG H SAIRAT AHHAY 9 TbR g3l & N'(t) = N exp(t), STel T8 t 0 | 8 | § A TGRS B
T RIS oI TR VSIS 619 b Uga | U 1< ofcll & | §ob d1R 98 J8i Ugd Sl & Al SaelRAT Bl Gl Al

dN N )
TH PR, = SN2=el STl B | ﬁ AU t UTH Teb T a8 BT
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sol.

11.

sol.

12.

Ny N, N, N,
(1) N 2) N 3) N 4 N
t(h)

t(h) t(h) t(h)
2

: - : o dN 2
When drug is administered bacterial growth is given by a =-5N

| —

1
=—+5t
= N,

z‘z z

= 0 =1+5tN,

The major product of the following reaction is :

feferiad sifdifehan o1 g Soure @
OH
| ethyl formate (1 equiv.)
CH,CHCH,CH,NH, triethylamine -
?H
(1) CH,CH=CH-CH,NH, (2) CH,—CH—CH=CH,
J
0] H (I)H
(3) CH,CHCH,CH,NH, (4) CH,CHCH,CH,NHCHO
4
OH O
| <~ C Il
CH,—CH-CH,— CHZ—I\’INI/—'C —0—C,H,
=
OH 04)
| & |4
CH3—CH—CH2—CH2—LII\IH — I ~0—-C,H;,
HH l(cszxN
OH

| I
CH,—CH—CH,— CH,—NH—C—H + C,H,OH

The acylation of NH, group takes place and not of OH group due to lower electronegativity of N-atom.

Consider the hydrated ions of Ti**, V**, Ti**, and Sc*". The correct order of their spin-only magnetic moments is :

Ti?*, V>, Ti** de Sc** & STaarord AT UR faaR SIS | 39 Rua—H13 FrIa g AN b1 Fel A ©
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(1) Sc* <Ti** <Ti** <V** (2) Ti** <Ti** <Sc* <V
(3) S¢** < Ti** <V <Ti* (4) V¥ <Ti** <Ti** <Sc*
A. 4
sol.  Electronic configuration of the given transition metal ions are
Sc¥ (Z=21) 1s22s2p°3s?3p°
Ti** (Z =22) 1s?2s?2p®3s23p®3d>
Ti*" (Z =22) 1s°2s?2p®3s?3p*3d!
V2 (Z = 23) 1s2s?2p®3s23p®3d?
Magnetic moment is directly proportional to the number of unpaired electrons. So the correct increasing
order of magnetic moment is
S¢* < T < Ti¥* < V#
0 1 2 3 unpaired electrons
13. The isoelectronic set of ions is :
T BT FHSAIS P! AT B :
(1) N*, Li*, Mg* and O* (2) Li*, Na*, O* and F-
(3) N*, O*, F and Na* (4) F, Li*, Na" and Mg**
A. 3
sol.  Atomic numbers of N, O, Fand Naare 7, 8, 9 and 11 respectively. Therefore, total number of electrons in
each of N*, O*>F and Na* is 10 and hence they are isoelectronic.
14. The alloy used in the construction of aircrafts is :
TIReTIe] (W) & fafor 3 wga g aten Vet (st arg) 2 -
(1)Mg-Zn (2)Mg - Sn (3) Mg -Mn (4)Mg-Al
A. 4
sol.  Analloyof Mg and Al called magnalium is used in manufacturing of aircraft due to its light weight and high
strength.
15. Ethylamine (C,H,NH.,) can be obtained from N-ethylphthalimide on treatment with :
o=t & & foaas rer S fobal S Rk N-ufretiefiargs & gforereie (C,H NH,) rai fobam S wehett 87
(1) NH,NH, (2) NaBH, (3)H,0 (4) CaH,
A. 1
sol.  N-ethyl phthalimide on treatment with NH,—NH, gives ethylamine.
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C:||/—\ Nk |D NH - NH,

N - C,H; +NH —
@:C/ @ic/\

I I
0

_o—

I

C—NH - NH, C NH
Ol — @

ﬁ NH - C,H;

O

QNH CH.
0 l
C —NH

| +CH.—NH
C/NH
I
O

Note: In place of NH,NH,, H,O can also be used in presence of H or OH™ as a catalyst.

16. A process will be spontaneous at all temperatures if :
T UshA 41 11 UR Wd: BT A1
(1) AH<0and AS>0 (2) AH>0and AS<0
(3) AH>0and AS>0 (4) AH<0and AS<0
A. 1

sol.  Areaction is spontaneous if AG,, is negative. AG  =AH —TAS

A reaction will be spontaneous at all temperatures if AH_ is negative and AS  =tve

17. Increasing rate of S 1 reaction in the following compounds is :
o et 3 S 1 srffehan @1 ggef s B
1 1
MeO
(A) (B)
I I
(©) (D)
H,C H,CO
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(1) B)<(A)<(C)<(D) (2)(A)<(B)<(D)<(C)
(3)(B)<(A)<(D)<(C) (4)(A)<(B)<(C)<(D)

1

The rate of Sy is decided by the stability of carbocation formed in the rate determining step.

1
| @
CH - CH, CH - CH,
0@~
|
|

®
MeO CHNcy MeO CH - CH,
(2) D —p

I
I @
CHN CH - CH,
0, O~ oy
I
l ®
CHN CH — CH,
(4) —s
H,CO H.CO

Carbocation (D) is most stable due to +R effect of CH,O group, (C) is stabilised by +1and +H effect of CH,
group; (B) is least stable due to —I effect of MeO group. So increasing order of rate of Sy is(B)<(A)<(C)

<(D)
The major product of the following reaction is :

fRferRaa sifafan &1 g Ioare 8

HI (excess)
—_—

A
NC”~0

~
I OH OH I
(1) Q/ () Q/ €) Q/ (4)
NC“~OH NC NC“~OH NC
2
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sol.

19.

sol.

20.

sol.

+

OH
CH, 2HI ,
+21° > + CH,+ CH, - ?H CH,
/ \ /CH+ OH
O‘< NC
H

The species that can have a trans-isomer is :
(en=-ethane-1, 2-diamine, ox = oxalate)

I8 AT fSTaT U ST IR 8 9adl 8, ©
(en = 3I-1, 2-TRUHH, 0x = 3MTdieIc)

(1) [Zn(en)CL ] (2) [Pt(en)CL ] (3) [Cr(en),(0x)]" (4) [Pt(en),CLJ**

Cis-trans isomerism is possible with [Pt(en),CL ]**". [Cr(en),Ox]" shows optical isomerism but not geometrical

isomerism. The other two complexes, i.e. [Pt(en)Cl,] and [Zn(en)Cl, ] do not show stereoisomerism.

Major products of the following reaction are :

feferRaa aifforan & 1w Sare €

CHO (i) 50% NaOH
+ HCHO (ll) H3O@ >
CH,0H CH,0H COOH
(1) HCOOH and ©/ ) ©/ and @

COOH
B)CH;»hmd[::]/ (4) CH,OH and HCO H

1

5]

O

(¥ ¢ |

C@OH — H—(IJ—H

OH
S

O w2
0
OH
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[S)
§ "0
o

@—C—H+C—HM> @—C—HJrC—OLO» CH,OH + HCOOH
| | Exchange |
H OH H

21. The correct order of catenation is :
S DT AL A & -

(1)C>Si>Ge=Sn (2)C>Sn>Si~Ge (3)Si>Sn>C>Ge (4)Ge>Sn>Si>C

A. 1

sol.  The order of catenation property amongst 14th group elements is based on bond enthalpy values of identical
atoms of the same element. The decreasing order of bond enthalpy values is

Bond enthalpy C C > Sl - Sl > Ge Ge SnmSn
kJ/mol kJ/mol

". Decreasing order of catenation is

C>Si>Ge ~ Sn

22. The increasing order of the reactivity of the following compounds towards electrophilic aromatic substitution
reactionsis :
WRIAfEH Seiae = el Ul srfafeanan # fA=ferRad Afie! & gedl IfharcTdar & T8l hH B
CH, COCH,

SO0

(1) (i1) (1i1)
(HI<OI<II ()M <II<1I G)I<I<II @ M<I<I
A. 4
sol.  CH, group when bonded to benzene increases the electron density of benzene by +1 and hyper conjugation
effects and hence makes the compound more reactive towards EAS. Cl group decreases the electron density
of benzene by I effect, and CH,CO group strongly decreases the electron density of benzene by —I and -R

effects. Therefore, correct increasing order the given compounds towards EAS is

COCH,

CNeRe

(1i1) (1) (i1)
23.  During the change of O, to O, , the incoming electron goes to the orbital :
O, ®1 0, H YR & THY T ATl Ferds 1+ ST Pereh H STRIT I8 & :
(1) m2p, (2) m*2p, (3) n2p, (4) o*2p,
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A. 2
sol.  Electronic configuration of O, is
5101, 02,0200y, Moy =Ty, Ty =Ty,
When O, gains an electron to form O, the incoming electron goes to n;px or ﬁzpy

24, The regions of the atmosphere, where clouds form and where we live, respectively, are :
(1) Troposphere and Troposphere (2) Stratosphere and Troposphere
(3) Troposphere and Stratosphere (4) Stratosphere and Stratosphere
TGS BT I8 N STl aIgel g & i foRa 89 384 8, S HHe: had ©
(1) TURHRR (EHHS) AT TURBRR EHS)

(2) TETRHIIR (AAATIHSH) TAT SMURDIR (ETHHS)
(3) STURDHRR (HHHS ) AT FDIIN (FHATIHSH)
(4) FERDRR (FHATIHSH) TAT FERH R (FAAIHSH)

A. 1

sol.  The lowest region of atmosphere in which human beings live is troposphere. It extends up to a height of 10 km
from sea level. Clouds are also formed in this layer.

25. Atroom temperature, a dilute solution of urea is prepared by dissolving 0.60 g of urea in 360 g of water. If the
vapour pressure of pure water at this temperature is 35 mmHg, lowering of vapour pressure will be : (molar
mass of urea= 60 g mol ™)

PEAY WR, YRAT BT T o7 faeta 0.60 g JRAT D1 360 g ST § HIADR 11 ST & | $9 19 W IS I el
%1919 <19 35 mmHg 81, 1 aTsd T19 &1 3G+ 811 : (IRAT BT AR &8 = 60 g mol ™)
(1)0.031 mmHg (2)0.017 mmHg (3)0.028 mmHg (4)0.027 mmHg
A. 2
sol.  Relative lowering of VP is given by
P, - P, n, .n,
P,-P, 0.6x18 1
35 60+360 2000
Onsolving, AP, =P, —P, =0.017
26. A gasundergoes physical adsorption on a surface and follows the given Freundlich adsorption isotherm equation

X _ kp®?
m

Adsorption of the gas increases with :

(1) Increase in p and decrease in T (2) Decrease in p and decrease in T
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27.

sol.

28.

(3) Increase in p and increase in T (4) Decrease in p and increase in T

T 9 BT T IS IR 4ol ATARNYOT BT 8 R T8 3 T hrmsiofd JAfEeyor FHard] FHIHR1 H1 JER0l
FA B

X _kpt
m

9 1 NferIoT g IS

(1) p deri @2 T = (2) p i @ T e
(3) p 3ori @2 T e (4) p Teri e T 9o
1

Freundlich adsorption is applicable for physical adsorption. The variation of extent of adsorption with (i)

Pressure and (ii) Temp is given by the following curves.

;K ;L

Pressure Temp.

So, extent of adsorption increases with increase of pressure and decrease of temperature.

The synonym for water gas when used in the production of methanol is :

(1) fuel gas (2) syn gas (3) laughing gas (4) natural gas
IeR I & ford AR 2 W19 AT & T H Ugad bl Sirdl &, 81T ©

(1) w37t 9 (2) =i (3) @b i (4) TRA T
2

When steam is passed over red hot coke, an equimolar mixture of CO and H, is obtained
H,O(g) +C —> CO+H,
Steam  Red hot Coke
The gaseous mixture thus obtained is called water gas or syn. gas.
At300K and 1 atmospheric pressure, 10 mL of'a hydrocarbon required 55 mL of O, for complete combustion,
and 40 mL of CO, is formed. The formula of the hydrocarbon is :
300 K @211 1 argHSeid &14 W, Ueb ergsiebiad @ 10 mL & gof €& @ oy 55 mL O, 1 STawiesdl Bl & T2l
40 mL CO, ST~ 81l B | BIgRIDIE B A 8 :
(1)CH, (2) C,H, (3) C,H, 4)C,HCI
3
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29.

sol.

30.

CxHy + (x +%) 0, —xCO, +%H20
10 ml 55 ml

0 55—10(x+%) 10 x

Vol. of CO,, 10x=40; x=4

55—10(x+%]:0; y=6

. Hydrocarbon is C,H,

Three complexes, [CoCI(NH,),]**(I), [Co(NH,) . H,O]**(II) and [Co(NH,) ]**(IIT) absorb light in the visible
region. The correct order of the wavelength of light absorbed by them is :

& Wb, [CoCl(NH,), 1" (1), [Co(NH,) H,0]>*(II) @erm [Co(NH,), ]**(11I) 532 &= ¥ Yehrel Sfareifi & |
D GRT TN YHTY & TR BT Bl HH BT

(1) (I) > (IT) > (I1I) (2) (IT) > (T) > (II0) (3) (1) > (I) > (II) (4) (IID) > (I) > (I)

1
In a co-ordination compound, the strong field ligand causes higher splitting of the d-orbitals. Wavelength of the

energy absorbed by the coordination compound is inversely proportional to ligand field strength of the given
coordination compound. The decreasing order of ligand field strength is NH, > H,0 > Cl. Therefore decreasing
order of wavelength absorbed is (I) > (II) > (III).

Match the refining methods (Column I) with metals (Column II).

ColumnI Column II
(Refining methods) (Metals)
(D Liquation (a) Zr

(IT) Zone Refining (b) N1

(IIT) Mond Process (c) Sn

(IV) Van Arkel Method (d)Ga
aRwpRoT fAferRTt (et 1) BT ergeit (dfer IT) & |12l goel BIRTY |
Pie I Pierd 11
(R fafen) (&g )
(ORISIRERDEEAY (a) Zr

(IT) S RepTs i (b) Ni

(II1) 718 UshH (c) Sn
(IV) a4 3 fafdy (d)Ga
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(1) (D-(c); (ID)-(a); (ID~(b); (IV)-(d) (2) (D-(b); (ID-(d); (1ID)-(a); (IV)-(c)
(3) (D-(c); (ID)-(d); (LD)~(b); (IV)~(a) (4) (D-(b); (AD-(c); (ID)~(d); (IV)-(a)
A. 3

sol.  Mond’s process is used for refining of Ni, Van Arkel method is used for Zr, Liquation is used for Sn and zone
refining is used for Ga.

So, correct match is

(D-(c); D~(d); (1D)-(b); (TV)-(a)
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