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CHEMISTRY
SECTION-I
MULTIPLE CORRECT CHOICE TYPE
Q.19 to Q.25 has four choices (A), (B), (C), (D) out of which ONE OR MORE may be correct.
19. Anidal gas is expanded from (p , V|, T ) to (p,, V., T,) under different conditions. The correct statement(s)

among the following is(are) :
(A) The change in internal energy of the gas is (i) zero, if it is expanded reversibly with T =T, and (ii) positive,
ifitis expanded reversibly under adiabatic conditions with T # T,
(B) The work done by the gas is less when it is expanded reversibly from V| to V under adiabatic conditions
as compared to that when expanded reversibly from V| to V, under isothermal conditions
(C) If the expansion is carried out freely, it is simultaneously both isothermal as well as adiabatic
(D) The work done on the gas is maximum when it is compressed irreversibly from (p,, V,) to (p,, V,) against
constant pressure p,
,d vin'kxl dk (p, V., T) 1 (p,, V,, T, rd foftkiu volLFkvk d viiu Qyk;k x5k gA futufyf[kr fodYik
e Igh dFu g (9):
(A)x1 dh virfjd Atk e cnyio (i) "W; g ;fn bl T,=T,d MK Qyko m@e.ln; (reversible) rjid I fd;k
T, Vvij (i) huited g ;In bl T, =T, d IFk - e ifjflFfr;k d viiu m@e.l; (reversible) Qytko fd;k €k;
(B)tc Vv, 1 V,rd -)ke volFk d viiu bldk mi@e.; (reversible) Qyko fd sk €k; rkx B Hijk fd sk x;k
dk; v, 1 Vv, rd lertif (isothermal) v LoLFkvk d v/iu mi@e.k; Qylo e fd; x, dk; di ryuk e de gA
(C) ;fn Qyko eDr - 1 fd;k &; rk ;g DkFk&BEFk nkuk Terkih ,0 -)kK'e gA
(D) tc bl vur@e.fi; rjid 1 (p,, V) I (p,, V) rd fLFj nkc p, d fo-) nck;k thrk g rkx1 d mij fd;k
x;k dk; vikdre gkrk g

Ans. BCD

sol. (A)AU=nC AT
If T, =T,then AU=0
AU =W (if process is adiabatic)
AU =—ve (During expansion, W is negative )

Hence option/A'is incorrect

= Isothermal
P l‘&
(B) Adiabatic

A%

Hence work done by the gas is more in isothermal process
Hence option B is correct

(C) If expansion is free than

AU=q+W

asW=0

Hence, AU =q

For free expansion q is also zero. So AU is also zero

(D) Work done on the gas is maximum in irreversible process. Hence, option D is correct
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20.

sol.

21.

A.

The correct statement(s) about the oxoacids, HCIO, and HCIO, is (are) :

(A) The conjugate base of HCIO, is weaker base than H,O

(B) HCIO, is more acidic than HCIO because of the resonance stabilization of its anion
(C)HCIO, is formed in the reaction between Cl, and H,O

(D) The central atom in both HCIO,and HCIO is sp® hybridized

HCIO, vij HCIO d ckj e Igh dFu g (9):

(A)HCIO, dk I;)Xen {kj H,O e ncy {j g

(B) __.k;u d vuukn fLKjidj.k d QyLo:z1 HCIO,, HCIO I vfkd vEyh; g
(C)CL dh H,Od Nk vii@;k gku 1j HCIO, curk g

(D) HCIO, vkj HCIO nkuk e dlnh; ijek.k sp* Bdfjr g

ABD

(A) Conjugate base of HCIO, is C1O,

In C10, negative charge is delocalised. Hence, it is less available but in H,O lone pair are localized

(B) Due to resonance stabilization of C10," is stronger acid HC1O

(C) CL,+ H,0 - HCl+ HOCI
0]
I
(D) //ﬁl\ €101
(@) 0O OH
sp’ sp?

The correct statement(s) for the following addition reactions is(are) :

HC t Br, /CHC!
(i) H>—<— - 2 3 5 MandN

H,C CH
cey 3 3 Br, /CHC!/
(i) . — . 2 S5 OandP

(A) (M and O) and (N and P) are two pairs of enantiomers

(B) Bromination proceeds through trans-addition in both the reactions
(C) (M and O) and (N and P) are two pairs of diastereomers

(D) O and P are identical molecules

futufyflkr Idyu vitki@;kvk (addition reactions) d fy, Igh dFu g (9):

/" Br,/CHC!
i )= ! 3 3 MandN
H CH

3

H.C CH,
eel 3 3 Br, /CHC!
(1) - >__< - 2 3y OandP

(A) M VK] O) vkj (N Vkj P) ,ulVivkejk (enantiomers) d nk ;Xy g

(B) nkuk vitkf@;kvk e ckfefudj.k VkI Idyu }jk c<rk g

(C) M VK O) Vkj (N Vkj P) MkbLVifjvkejk (diastereomers) d nk ;Xy ¢
(D)owvij Pleziv.kyg

BC
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CH, CH,
HO_ /H Br,/CHCl, | H——f—Br Br H
sol. - >_< cH. ? g, and H
CH, CH,
(these are identical compounds)
CH, CH,
Br H H Br
HON__ /CH, Br,/CHCL, |
_ B Br H
1 / \ q 7 I' and
CH, CH,
(these are enantiomers)
22. The ITUPAC name(s) of the following compound is(are) :
(A) 4-methylchlorobenzene (B) 1-chloro-4-methylbenzene
(C) 4-chlorotoluene (D) 1-methyl-4-chlorobenzene
futufyf[kr ;kixd dk (d) IUPAC uke g (9):
. @_ ¢
(A) 4-methylchlorobenzene (B) 1-chloro-4-methylbenzene
(C) 4-chlorotoluene (D) 1-methyl-4-chlorobenzene
sol. 1-chloro-4-methylbenzene
4-chlorotoluene
these are correct names
Ans. BC
23.  Forasolution formed by mixing liquids L and M, the vapour pressure of L plotted against the mole fraction of

M in solution is shown in the following figure. here X, and x, represent mole fractions of L and M, respectively,
in the solution. The correct statment(s) applicable to this system is(are) :

T

b.

Z

1 0

Xu
(A) The point Z represents vapour pressure of pure liquid M and Raoult's law is obeyed whenx, — 0
(B) The point Z represents vapour pressure of pure liquid L and Raoult's law is obeyed whenx, — 1
(C) Attractive intermolecular interactions between L-L in pure liquid L and M-M in pure liquid M are stronger
than those between L-M when mixed in solution
(D) The point Z represents vapour pressure of pure liquid M and Raoult's law is obeyed when

X, >0tox —>1
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Sol.

Ans.

24.

L vkj M nok e fed.k Hjk cuk; ,d foy;u e no Md xke&v.kd flu (mole fraction)d foz) no L d ok'i
nkc dk fp=k e fn[k;k x5k g ;ok x, vkj x,] Lvij M d @e’li xke&v.kd fiuk dk fuzfir djr gA bl fudk;
dk (dymi;Dr Igh dFu g(g):

b

I - 0

(A)fcin 2 ') noMd ok'i nkc dk fu-fir djrk g vij tc x, — 0 rk jimYV dk fu;e (Raoult's law) dk ikyu
gkrk gA

B)fcin Z*) no Ld ok'i nkc dk fuzfir djrk g vkj tc x, — 1 rk jim¥V.dk fu;e dk ikyu gkrk gA
(C)') noeL-Ldclpe vk k) noMe M-Md clp e vrji&v.id @k, L-Md chp e vrjk&v.id
f@;kvk 1 1cy g tc mlg foy;u e fefdr fd;k thrk g

(D) fcln Z*k) no Md ok'i nkc dk fuzfir djrk g vkj x> 0tox, — 1 rd jimYV dk fu;e dk ikyu
gkrk g

Py =Dy +Xy (pM _pl)

From graph it is clear that there is positive deviation w.r.t. L. Hence C is correct

Whenx, — 1then p, = poL . Hence B is correct

BC

Addition of excess aqueous ammonia to a pink coloured aqueous solution of MC,.6H,0(X) and NH,Cl gives
an octahedral complex Y in the presence of air. In aqueous solution, complex Y behaves as 1 : 3 electrolyte.
The reaction of X with excess HCI at room temperature results in the formation of a blue coloured complex Z.
The calculated spin only magnetic moment of X and Z is 3.87 B.M., whereas it is zero for complex Y. Among
the following options, which statement(s) is(are) correct ?

(A) Zis atetrahedral complex

(B) When X and Z are in‘equilibrium at 0°C, the colour of the solution is pink

(C) The hybridization of the central metal ion in Y is d’sp?

(D) Addition of silver nitrate to Y gives only two equivalents of silver chloride

,d xyich jx oky MCL.6H,0(X) vij NH,Cld tyi; foy;u e vikD; tyh; velfusk d feyku ij] ok; dh
mifLFkfr e ,d v'VQydh; 1dj (octahedral complex)Y nrk gA €yh; foy;ue Idj Y 1:3fo]r viXVv;
(electrolyte) dh rjg 0;00k) djrk gA Rkek); rki 1j vi/iD; HC1d DiFk X dh vitki@d;k d ifj.lke Loz i ,d
uhy jx dk Bdj Z curk gA X vkj Z dk ifjdfyr ipdj.k ek pEcdh; vk%.k (spin only magnetic moment)
3.87B.M. g, tcfd ;g Idj Yd fy, *U; gA futu e 1 dku Ik (1) fodYi Hgh g (9)?

(A)Z ,d pr'Qydt; (tetrahedral) 1dj g

(B) tc 0°C ij X vkj Z HIE;koLFkk e g rk foy;u dk Jx xyikeh g

(©)Y d dinh; /r vk;u dk Bdj.k (hybridization) d’sp*g

(D)Y e flYoj ukbVV feyku 1j flYoj DykjkbM d doy nk lerY; feyr g
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Sol.

Ans.

25.

sol.

Ans.

Aq.NH, + NH,C!
[ Co(H,0), |C, 1 — > [ Co(NH,), |C

(X) (Y)
Octahedral (pink) (u=0)
(u=3.87 B.M)

[Co (HzO)ﬁ]2+ +HCI(excess) L [CoCL T

(X) tetrahedral (blue)
(n=3.87 B.M.)

, AH = positive

ABC

The colour of the X, molecules of group 17 elements changes gradually from yellow to violet down the group.
Thisisdueto:

(A) decrease in t*-c* gap down the group
(B) the physical state of X, at room temperature changes from gas to solid down the group

(C) decrease in HOMO-LUMO gap down the group

(D) decrease in ionization energy down the group

leg 17d rRok d X, v.kvk dk jx bud ox e ulp tku 1 ity jx 1 Aj&/nj cxun jx e cnyrk gA ;g futu
e 1 fdld Qylo:i g:

(A)ox e ulp thu 1j n*-c* dk vrj AVrk g

(B) BkekU; rki 1j ox e unp thu ij X, dn tkfrd volFk x1 1 Bkl e cnyrh g

(C)ox e ulp thu 1j HOMO-LUMO dk virj %Vrk g

(D)ox e ulp thu ij vk;uu Atk Avin g

A
oY

complementary colour of yellow is violet and that of violet is yellow. So, going down the group energy of light
absorbed decreases. This is because n*- o* gap down the group decreases.

We can also say HOMO-LUMO gap down the group decreases.
AC
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SECTION-II
INTEGER TYPE QUESTIONS

Q.26 to Q.30 are "Integer Type' questions. (The answer to each of the questions are upto 1 digit (0 to 9))

26.  Among the following, the number of aromatic compound(s) is :

fuEufyf[ir e 1 ,jefvd ;kixd (;kixdky dh Ik g :
OAA D O
SO Q

Ans. 5
sol. Aromatic compound is
27. Among H,, ,»Be,, B,,C,;N,, O, ,and F,, the number of diamagnetic species is :

(Atomlcnumbers.H—l,He 2,Li=3,Be=4,B=5,C=6,N=7,0=8,F=9)
H,, He,", Li,Be, B,,C,,N,,0, , W] F,, e ifrptcdh; Lif"fit (diamagnetic species) di B[k g:
(ijekk I[; :H=1,He=2,Li=3,Be=4,B=5,C=6,N=7,0=8,F=9)

sol. H,, Li,, Be,,C,,N,and F, are diamagnetic. However because Be, does not exist the answer may also be 5
Ans. 6
28. The sum of thenumber of lone pairs of electrons on each central atom in the following species is

[TeBr,]* , [BrF,]*, SNF, and [XeF,]-
(Atomic numbers : N=7,F=9,S =16, Br=35, Te = 52, Xe = 54)
futufyf[kr ox (species) e iR;d dinh; ijek.k ij ,dkdh byDVku ;Xek dh B[;k dk ;kx g
[TeBr,]* , [BrF,]", SNF, and [XeF,]-
(1jek.k I[;k :N=7,F=9,S =16, Br=35, Te = 52, Xe = 54)
Ans. 6
sol. [TeBr,]* has one lone pair
[BrF,]" has two lone pairs
SNF, has zero lone pairs
[XeF,]™ has 3 lone pairs
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29.

Ans.

sol.

30.

Ans.

sol.

The conductance of'a 0.0015 M aqueous solution of a weak monobasic acid was determined by using a
conductivity cell consisting of platinized Pt electrodes. The distance between the electrodes is 120 cm with an

area of cross section of 1 cm?. The conductance of this solution was found to be 5107 S. The pH of the

solution is 4. The value of limiting molar conductivity (A?n) of this weak monobasaic acid in aqueous solution
isZx 10*S cm™ mol™. The value of Z is :

,d ncy ,dfikjdh; vEy d 0.0015M tyh; foy;u di pkydRo (conductance) ,d IyfVuNr Pt(platinized)
byDViM oky pkydrk by dkmi;kx dj d fulkkfjr dh x;0A 1 em?vuilF diV d {=Qy oky byDViMk d cip
di njh 120 cm gA b1 foy;u dh pkydRo dk eku 5x1077 S 1k;k x;kA foy ;u dk pH 4 gA bl ncy ,d{kjdt;
viy di tyh; foy;u e Bhellr ekyj pkydrk (limiting molar conductivity (AJ, )) dk eku Z x 10> S
cm'mol'gA Zdk eku g :

6
15x10%=C
[=120 cm
A=1cm?
1 )
= =5x107s pH=4
-7
_ 5%10 X120j1000:408cm2mole’1
m 15x10
15 10* o=10"*
_ 1
=15
1 _40
15 A7
AZ =600

A crystalline solid of apure substance has a face-centred cubic structure with a cell edge of 400 pm. If the
density of the substance in the crystal is 8 g cm=, then the number of atoms present in 256 g of the crystal is
Nx 10%*. The value of N is :

,d ") inkfk d ,d f@LVyh; Bkl dh Qyu&dfinr %u (face-centred cubic) Bjpuk d BkFk difLBdk dkj
(cell edge) dh yEckb 400 pm gA ;fn f@OLVY d inkFk dk %uRo 8 g cm>g, rk fALVYy d 256 g e mifLFr
ijek.kvk dh dy B[;k Nx 10*gA N dk eku g :

2
g 256

A%
V=32cm?

Volume of one unit cell = (4 X 107%)* =64 x102* cm?
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32 1
1 = —=—X 1024
No of unit cell <102 2
= 5x10%
No. of atoms present in unitcell =5 x 10% x 4
=20 x 10*%
=2 x10*
SECTION-III

MATRIX MATCH TYPE QUESTIONS

This section contains SIX questions of matching type.

This section contains TWO tables (each having 3 columns and 4 rows)

Based on each table, there are THREE questions

Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct
For each question, darken the bubble corresponding to the correct option in the ORS.

Answer Q.31, Q.32 and Q.33 by appropriately matching the information given in the three columns of the
following table.

The wave function, ', ; . - is a mathematical function whose value depends upon spherical polar coordinates

(1, 0, ¢) of the electron and characterized by the quantum numbers n, /and m . Herer is distance from nucleus,

0,1s colatitude and ¢ is azimuth. In the mathematical functions given in the Table, Z is atomic number and a  is

Bohr radius.
Column 1 Column 2 Column 3
3/2 Zr S
. g LARRD
1)) 1s orbital (1) T osm € .| € ® =
‘ 0 N——— —>
1/a,
1
(I)  2sorbital (1) One radial node (Q) Probability density at nucleus el
0
7 5/2 _[ Zr j
(IIl)  2p, orbital (i) ¥y, (a_j re "/ cos ¢ (R) Probability density is maximum at nucleus
0
(IV)  3d’orbital (iv) xy-plane is a nodal plane (S) Energy needed to excite electron from

27
n =2 state to n =4 state is E times the

energy needed to excite electron from
n =2 state to n = 6 state
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uip nh x;h Vey d riu dkyek e miyCk Bpuk dk mi;Dr <x 1 ley dj i"uk 31,32 ,033 d mRrj
nhfe;A

rjx Qyu, ¥, .. ,d xf.krh; Qyu g ftldk etu byDVku d xkyh; /oh; fun*tkd (r, 6, ) ij furkj djrk g
vkj DokVe B[ ;kn, /vij m 1 vitkyflkr girk gA ;ok rU;Dyvl 1 njh g, 6 diV'kj (colatitude) g] Vkj ¢ fnlx "k
(azimuth) gA Vey e fn, x; xf.kri; Qyuk e Z ijek.k @ekd g wkj a, ckj =Tk (Bohr radius) gA

dkye 1 dkye 2 dkye 3
32 (zr 3
AN
D 1s vifcVy (1) Taim, . e P) =
0 ‘ \_/r/a_>
(I  2s vifcVy (ii) ,d f=T;Red (radial) ukM Q) U;Dyvl 1j 1f;drk %uRo

1
(Probability density) * e
0

2a

5/2 7r
Z —]
(1)  2p, vifcVy (iii) ¥ m, %[—j re[ ]0089 (R) U;Dyvl 1j ikf;drk %uko

aO
(Probability density) Vifkdre g
(IV)  3d? vifcVy (iv) xy-lery 4;d uMh; ry g (S) byDVku dk
n=2VvoLFk I n=4voLFk rd mlktr dju
dh At byDVku dk n=2 volFk I n=6
voLFk rd mlkitr dju d fy, vio';d Atk

I i—; xuk g
31. For He" ion, the only incorrect combination is :
He' vk;u d fy, futufyf[kr fodYik e I doy xyr (incorrect) I ;k€u g :
(A) () (i) (Q) (B) (@ (iii) (R) (©) (@) () (R) D)D)
Ans. B
sol.  For I sorbital ¥ is independent of ©
32. For the given orbital in column 1, the only correct combination for any hydrogen-like species is :

dkye 1e fn, x; vikfcVy (orbital) d fy, futufyf[kr fodYik e I fd Ih Hh gkoMktu& B eku Lih*(E (species)
d fy, doy lIgh L;ktu g :

(A) D (i) (P) (B) (D) (iii) (P) ©) (D) (S) (D) (AV) (iv) (R)
Ans. A
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Sol.  2sorbital - Oneradial node (n—7/—1)
D (i1)
Wn,l,m, (I‘)
0 ——
— —>
®

33. For hydrogen atom, the only correct combination is :

gkoMktu 1jek.k d fy, futufyf[kr fodYik e I doy Igh I;ktu g :

(A) (D) (R) B) (M @) (P) O© DD E) D) () () (Q)
Ans. C

Sol.  For H-atom:

ARG
Is orl(ali)tal—‘Pnlmoc — | e'™.S

E_E __13.6_(_13.6)_3><13.6
: 16 4 16

E_E __13.6_(_13.6)_8><13.6
© 16 4 36

.27 .
E,~E,is 5 times ofE6—E2

Answer Q.34, Q.35 and Q.36 by appropriately matching the information given in the three columns

of the following table.
Column 1, 2 and 3 contain starting materials, reaction conditions and type of reactions, respectively.
Column 1 Column 2 Column 3
(I) | Toluene (1) NaOH/Br, (P) Condensation
(II) [ Acetophenone (ii) Br,/hv (Q) Carboxylation
(IIH| Benzaldehyde (ii1) (CH,CO),0/CH,COOK (R) Substitution
(IV)| Phenol (iv) NaOH/CO, (S) Haloform

MATRIX JEE ACADEMY : Piprali Road, Sikar Ph. 01572-241911, www.matrixedu.in 10




’ 3 Matrix JEE Advanced - 2017 PAPER-I
JEE Academy

uip nh x;h Vey d riu LrtHk e miyCk Bpuk dk mi;Dr <x I ley dj 1"uk 34,35 ,036 d mRrj

nhfte ;A
dkye 1,2 vkj 3 e @e’li vkjfttd 1nkF] Vi@ ;k volFik, vkj vikd;kvk d 1dkj gA
Lretk 1 LrEtk 2 LrEtk 3
(D | Vkybu (i) NaOH/Br, (P) 1%uu
| vilviQuku (if) Br/hv (Q) dkckDLydj .k
(1| cfiYMgkbM (iii) (CH,CO),0/CH,COOK (R) ifrLRkiu
(IV)| Quky (iv) NaOH/CO, (S) gkykQe
34. The only correct combination in which the reaction proceeds through radical mechanism is :

futufyf[kr fodYik e 1 doy Igh I;ktu fele viid;k eyd (radical) if@;k Hjk c<rh g g

(A) (I (iii) (R) (B) (1) (i) (P) O avV)[®» Q) D) D (i) (R)
Ans. D

sol. CH, CH,Br
@ Br,/hv
—
(i)
D Free radical substitution (R)
35. For the synthesis of benzoic acid, the only correct combination is :
cltkbd viy d 1'y'%.k (synthesis) d fy, futufyf[kr fodYik e I doy Igh I;ktu g :
(A)AD ) (S) (B) () (iv) (R) (€)M V) (Q) (D) AV) (ii) (P)
Ans. A
sol. O ﬁ
C—CH, ¢ —O0° Na°®
@ NaOH/Br, @
P
(@)
(1I) Haloform reaction (S)
36. The only correct combination that gives two different carboxylic acids is :
futufyf[kr fodYik e 1 doy Igh I;ktu tk fd nk ftku dikckiDlfyd VvEy nrk g] g :
A)D @) (S) (B) (I (iv) (R) (C) (IV) (ii1) (Q) (D) (1) (iii) (P)
Ans. D
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sol.
0
o || I

H— C—CH,— C—O0— C—CH,

(CH,C0),0, CH,COOK
(iii) g

(IIT) Perkin condesation (P)

H,0°

HC=CH— C—OH

O

+

Cinnamic acid

0
I

H,C— C—OH
Acetic acid
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