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DAILY PRACTICE PROBLEMS

TARGET : JEE (Main + Advanced) 2021

Course : VISHESH(JD) NO. B1 TO B11
1. Course of the week as per plan :
2. Course covered till previous week :
3. Target of the current week :
4, DPP Syllabus : Chemical Bonding
This DPP is to be discussed in the week (00.00.2018 to 00.00.2018)
DPP No.# B1 (JEE-MAIN)
Total Marks: 45 Max. Time: 33 min.
Single choice Objective ('-1' negative marking) Q.1 to Q.12 (3 marks, 2 min.) [36, 24]
Numerical Value Questions (‘0" negative marking) Q.13 to Q.15 (3 marks, 3 min.) [09, 09]
ANSWER KEY

1. (B) 2. (D) 3. (©) 4, (A) 5. (©) 6. © 7. (B)
8. (B) 9. (B) 10. (B) 11. (A) 12. © 13. (40) 14, (24)
15. (11)
1. Amongest LiCl, RbCI, BeCl2 and MgClz, the compounds with the greatest and the least ionic charcter,

respectively are

(A) LiCl and RbCI (B*) RbCI and BeCl: (C) RbClI and MgCl: (D) MgClz and BeCl2

LiCl, RbCl, BeCl. @ MgCl. % & a2 Jiffies e forg smafias sificteror sftradd 9 <gAaH %L 2

(A) LiClT RbCI (B*) RbCl @ BeCl2 (C) RbCl g MgCl2 (D) MgCl2 9 BeCl2

2.3 Which of the following is ionic ?

=1 9§ 9 319 smaf® B ?

(A) KHF2 (s) (B) CaCz(s) (C) PCls (s) (D*) All (|41)
Sol. K* [HF2]-; Ca** (C2)-— ; PCls* PCle~ hence Ans (D)  (31d: <R (D))

3. Which of the following cannot conduct electricity ?
(A) lonic compounds in aqueous state (B) Metallic crystals in solid state
(C*) Polar covalent compounds in molten state (D) None of above

1§ 9§ P fAE@URT &1 yare T8 HR FHhdl 57

(A) STefrg e 9 smafvs Af® (B) 3IN1 2raxen ¥ rfeqsds foheed
(C*) Tifera sraven # gfaw Aeade Ifie (D) SIRIAT § | PIg &1

4. CaCN:zhas:
(A*) 20 bonds, 2r bonds (B) 3o bonds, 1x bond
(C) 1o bond, 2% bonds (D) 3o bonds, 2n bonds
CaCN2¥ B 2 :

(A" 269,299 (B) 3codd,1lad¥Y C) lod9,2ndY (D) o9, 2 ndY
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5n In SO2 molecule, there are two c-bonds and two n-bonds. The two n-bonds are formed by :
(A) pr—pm overlap between S and O atoms
(B) sp?—p overlap between S and O atoms
(C*) one by pr—pn overlap and other by pr—dr overlap
(D) both by pr—d= overlap
SO2 379 # I8 W al o-99 TAT A 7-99 & | & n-g81 BT A1 B 2|
(A) S 3R O WS & #& pr—pr AT A
(B) S 3R O WA & Wed sp2—p A= |
(C*) U pr—pn AT RT AT 3 pr—dn Afedmos grRr
(D) S pr—dn Afraams grRT

@‘Q“ é'c”hd
sol. N0
6. Which of the following cannot be explained on the basis of Fajan’s Rules.

(A) AgzS is much less soluble than Ag20

(B) Fe(OH)s is much less soluble than Fe(OH)2

(C*) BaCOs is much less soluble than MgCO3

(D) Melting point of AlCIz is much less than that of NaCl

BioTe | & MuR R 9 § 9 e wusmn e S Aadn B

(A) Ag2S, Ag20 @Y e &H faera 2| (B) Fe(OH)s , Fe(OH), @ e &H faera B |
(C*) BaCOs , MgCOs &1 3Uel & faeid o | (D) AICIs ®T Ta=Tid NaCl @1 3del &¥ &Il © |

Sol. The order of solubility of
BeCOs3 > MgCO3s > CaCOs > SrCO3 > BaCOs .
can only be explained on the basis of lattice energy rest others can be explained by Fajan's rule.
faeraar &1 %A
BeCOs > MgCOs3 > CaCO3z > SrCO3 > BaCOs .
U DA AP Holl & AR R T4 AR B BN & 99 9§ e dad 2 |

. . . . h .
7.3 Orbital angular momentum of an electron in a particular subshell is \/g—. The maximum number of
T

electrons having s = —% , present in this subshell is :
e fAf¥ed Suae § te soidgE &1 wefg Profr Fam %D g, 9 IUDIY H U O Tl geldgid
s

Wzﬁms:—% 2, B AfpaH Hw= R
(A) 7 (B%) 9 ©) 11 (D) 18
Sol.  Orbital angular momentum = \[¢(¢ + 1) % = Jur+y %: J5 %
Jit+) =256=20 = (=4

hence maximum number of electrons in this subshell = 2(27 + 1) = 18.

half of electrons will have s = —% .

R ® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
/\ ESDnanCE Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in
Educating for better tomorrow Toll Free : 1800 258 5555 | CIN: US0302RJ2007PLC024029



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

DPPs BOOKLET-2 VISHESH (JD) | CHEMISTRY
gl Peh iy wan = «/e(z+1)21 = «/€(€+1)21:\/§E
T T T

J+1) =2y6=20 = /=4
AT 9 SUDIY H IAGAH Solagil &I F&d = 2(20 + 1) = 18.

. o 1
N MY SIFel[] BT FhUl S :_E B |

8. Match list-I with list-1l and choose the correct answer  [M]
List-I List-1l

P) SOs (1) | Square planar

(Q) ClOs- (2) | trigonal bipyramidal
(R) ICla (3) | pyramidal

(S) PCls (4) | trigonal planar

-1 BT a1l B 1 GHd PITY TAT FEl IR B a9IT DI
-1 -1l

(P) SOs (1) | @R FAT (Square planar)

(Q) | cClos (2) | B fgfRAsd (trigonal bipyramidal)
(R) ICl4 (3) | fRifAsa (pyramidal)

(S) PCls (4) | i |FHaed (trigonal planar)

Codes (PIS) :
P Q R S P Q R S
(A) 1 3 4 2 (B*) 4 3 1 2
(©) 4 2 1 3 (D) 1 2 4 3
9. Least melting point is shown by the compound :
foa A gR1 |99 &9 o UefRid fhar 9ran & -
(A) PbCl2 (B*) SnCla (C) NaCl (D) AICI3
Sol. Sn** has highest polarising power amongst Na*, Pb?* and AI** because of smaller size and higher
charge.

So SnCls is most covalent and thus have least melting point.
BT AMHR G Izaaqd AP & HRY Nat, Ph2 @ AR+ & |1 Sn** & gavt &wal Afdhad il 8 | 37k

SNnCly 31f8® FEEATSN BT & | 39 UPR SADI TA-Td qa9 HH Bl 2 |

10. The average charge on each O atom and average bond order of S—O bond in SO42- is :
S04 H YRH O TRATY WR 3T A g S-O 99 HT 3f|a 94 HH 7 2
(A)-1&1.67 (B -1/2&15 (C)-1/2 & 1.67 (D) -1/2 & 1.33
0.
.. o
Sol :0—S—0
B |
0.
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11x=

12.x»

Sol.

13.

Ans.
Sol.

Mrspos = 70500

The nodal plane in the n-bond of ethene is located in -

(A*) the molecular plane

(B) a plane parallel to molecular plane

(C) a plane perpendicular to the molecular plane which bisects the carbon - carbon sigma bond at right
angle

(D) a plan perpendicular to the molecular plane which contains the carbon-carbon c-bonds

I & - 9 ¥ AISd dol el RUd Bl § -

(A% 3nfdad da1 #

(B) ¥ dcd & FHMTIR Tl H

(C) 3nfPad a1 & v aq dal ol fh FABIY TR HIed—hra+ R 97 B FHGHTIRIG SRl & |
(D) 3Mf¥ad T B oFedd el fOTaH BEI—BTaT o-a7¢ Il 8 |

Which of the following models best describes the bonding within a layer of the graphite structure ?

(A) metallic bonding (B) ionic bonding

(C*) non-metallic covalent bonding (D) van der Waals forces

/1 ° 9 P11 gisd, IBIgs I B IR & A=< 9797 Bl a9 ) dvg Fas Il ¢ |
(A) afcad g (B) 3maf& 9=

(C*) 3renfeads AEAel gw (D) IR dTeq] 9

Graphite has layered structure. Layers are held by van der Waal’s forces and distance between two
layers is 340 pm. Each layer is composed of planar hexagonal rings of carbon atoms. C — C bond
length within the layer is 141.5 pm Each carbon atom in hexagonal ring undergoes sp? hybridisation
and make three sigma bonds with three neighbouring carbon atoms. Fourth electron forms a © bond.
The electrons are delocalised over the whole sheet.

YBIgT & A U Bl B | URG grexaTel gl §RT AR B & ofR & Rl & Heg 9 340 pm
B B | IS URA B GRATIRIT & AT SSHION IRl | I § | HIE URATN] & WRd & <R C —
C 99 &N18 &1 A 141.5 pm | Y<HIU 9o § UAS Hra- WRATY sp? AHRG @<l § Bl 8 3iR
A Fieped S1ee WRATS] & A1 O R (o) 99 9911 § | =i goldgid n 99 9951 © | ARg0 WRd W)

Sl faReIigd 81 2 |

1
A mixture of 4.9 g H2SO4 and 200 ml of ZM HsPOs (basicity = 2) was completely neutralised by x g
NaOH. Calculate 5x.
1
4.9 g H2S04 @ 200 ml, M HsPOs (8R&dT = 2) &1 A1 x g NaOH & gRT gofaan SerfiFIdd &rar 81 5x

P TOET BT |

(40)

Moles of H2SO4 = 0.05 mol
H2S04® Hied = 0.05 Al

n,. =0.1mol Hret

200x T
4 _0.05 mol #ret

n,.= 0.1mol A

(nH+ )total =0.2= nOH_

/\
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14, A 448 ¢ vessel contains O2(g) & CO2(g) in 2 : 3 mole ratio at 2 atm & 0°C. Calculate the no. of moles of
CO2(g) presentin the vessel. (R = 0.0821 L-atm/mole-K)
2 atm TAT 0°C AU WR 448 oflex urd H O2(g) T CO2(g) &I Al AU 2 : 38, dl U H IURed

CO2(g) @ Al &I F&IT AT BT (R = 0.0821 L-atm/mole-K)

Ans. 24
Sol. Protal x V = Ntotal x RT
NTotal = ﬂ =40
0.0821x273

mole of COz = % x 40 = 24,

Sol. PWXVZH@XRT

i

n_= ﬂ =40
T 0.0821x273

CO2 & HId = % x 40 = 24.

1
15. Calculate the maximum total number of electrons in 3:Ga with spin +E which occupy orbitals having

atleast one nodal plane.
.1 . .
uGa# +§ Y JIT SRl DI AMHAH Fol T IRBII DITSTY Sl HH H B TP Aredl ddl &

qTel HeTD] DI BRA 87
Ans. 11
Sol.  1s® 2s® 2p° 3s? 3p°® 4s? 30" 4p*
3 3 4 1
except dZz , all d-orbitals and p-orbitals have nodal plane.

d, @ BISHR, W d-Befd TAT p-Pheich FA1gel del ¥ & |

DPP No. # B2 (JEE-ADVANCED)

Total Marks: 35 Max. Time: 23 min.

Multiple choice objective ('-1' negative marking) Q.1to Q.5 (4 marks, 2 min.) [20, 10]

Comprehension ('-1' negative marking) Q.6 to Q.7 (3 marks, 2 min.) [06, 04]

Numerical Value Questions (‘0" negative marking) Q.8 to Q.10 (3 marks, 3 min.) [09, 09]
ANSWER KEY

1. (A) 2. (ABD) 3. (ABC) 4. (ABD) 5. (AC) 6. © 7. ©

8. (06) 9. (5) 10. 9)

1* Which among the following molecules have sp3d hybridisation with one lone pair of electrons on the

central atom ?

1 3§ | I/ DT T ST WA W FAGE[ B Uh YhId! I & A1 sp3d FHRI 2/% |

(i) SFa (i) [PCLJ* (iii) XeO:F2 (iv) CIOF
(A*) (0) (B) (i) (Cx) (iii) (D¥) (V)
Sol. (i) SF4 Steric no. WIR® F=AT=5

Lone pair &I JH = 1
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(ii) [PCla]* Steric no. IR® F&AT = 4
Lone pair &Il i =0
(iii) XeO2F2 Steric no. WIR® F&T =5
Lone pair UdTd! ¥ =1
(iv) CIOFs Steric no. TIR® |&1 =5
Lone pair UdTd! ¥ =1

2.*a Which of the following statement(s) are incorrect for HsBOz ?
(A*) It is an odd electron molecule.
(B*) It in water acts as proton donor.
(©) Itin solid state have hydrogen bonding.
(D*) It is a useful primary standard for titrating against acids.
71 9§ 9 DI HUF HsBOs & forg w81 181 © 2
(A%) T8 fawe gerasia 7 8|
(B*) I8 STl # WIS AT &) ORE &I aRg S g1 B |
(C) I8 oTH 37aRT H IS 99 TEdl & |
(D*) 7E 37l & I WAfAE SIgHUSG B aRE YT el 2 |
Sol. Orthoboric acid acts as lewis-acid in water not as proton donor (as it does not liberater H* ion) because
it completes its octet by accepting the OH- from water.
B(OH)3 + H2O —— [B(OH)4]~ + H*.
In the solid state, the B(OH)s units are hydrogen bonded together in to two dimensional sheets with
almost hyxagonal symmetry. The layered are quite a large distance apart (3.18 A) and thus the crystal
breaks quite easily into very fine particles.
Sol. ARG a7 o § g %l Pl ORE FgeR XAl & A1 b YSH I B ARE (I8 H* A el
FAIT) FADH! T8 STl ¥ OH- TBR AUAT ICH JRT BT 2 |
B(OH)3 + H2O —— [B(OH)4]~ + H*.
ST 3ERAT H B(OH)s @1 SHISAT YCHIVI FAMRH & |1, Th g ¥ GfaA w_al ¥ gEsiod 99 &
gRT S Bt B
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3.

4.5m

Sol.

5.5

Sol.

Which of the following statement(s) is/are correct from the point of view of molecular orbital?
(A*) Bezis not a stable molecule

(B*) Hez is not stable but Hez* is expected to exist

(C*) Bond strength of N2 is maximum amongst the homonuclear diatomic molecules
(D) The order of energies of molecular orbitals in F2 molecule is

E(o2s) < E(c*2s) < E(n2px) = E(n2py) < E(c2pz) < E(n*2px) = E(n*2py) < E(c*2p2)
fdad PeTd & IR R 4 § HITAIR) HUF T 8/8 -

(A¥) Bez R 3] &l &

(B*) Hez il <T&1 ® <ifhd Heo* Sl &1 bl B |

(C*) AHITBIY fEURAToqT U3 § No &1 98 e A ffAebed gl 2 |

(D) F2 379] 3 37f0ad Hefdhi HI Holl Bl HA 14 © -

E(o2s) < E(c*2s) < E(n2px) = E(n2py) < E(c2pz) < E(n*2px) = E(n*2py) < E(c*2p2)

Which of the following statement(s) is/are true for the metallic bond ?

(A*) It is an electrical attraction between delocalised electrons and the positive part of the atom.

(B*) Transition metals may use inner d— electrons along with the outer s—electrons for metallic bonding.
(C) Strength of metallic bond does not depend on the type of hybrid orbitals participating in metallic
bonding.

(D*) Strength of metallic bond is inversely proportional to the radius of metallic atom.

gifcad 9 & forg 71 # SI991/a99 $U9 9 8/8 ?

(A*) T8 TRATVAT & favenfid golagial dor gHcA® W & 41 U fIgdi Myl Bl & |

(B*) gfcads g7a & Tl HehHuT o1 9183 s—golagidl & Wi <ING d—gelagid Ugad Hd & |

(C) enfeads g% | 91T o9 a1l FHRA Hed d SR WR, eifcad g BT qred R 78 o=ar 7|

(D*) gifcads a0 &1 |, gifcad URATY] &1 a1 & ehATUR B & |

(A) It results from the electrical attractions among positively charged metal ions and mobile, delocalised
electrons belonging to the crystal as a whole.

(B) In general, greater the number of (n—1)d and ns electrons, stronger is the resultant bonding.

(C) Strength of metallic bond depend on the type of hybrid orbitals participating in metallic bonding.

(D) As the size of atom increases the attraction between the positive part of the atom and delocalised
electrons decreases and thus the strength of the metallic bond decreases.

(A) S URUTHERY, FEUl fhved H gHAARIG o URAY] d1 M 9 faveriga soiagia & we
faega smadvr S B B |

(B) WMMIG: (n—1)d T ns SiqgA P! H&AT AP 8 IR URVFRG®Y Ydel g+ &I A0 Bl 8 |

(C) anfcads g7 H 9RT o9 dTcl §HRd H&DHI & ISR W gfcdd a8 qmed iR ol B

(D) SIR—3I WRHATY] & FMHR H Jhg BRI 8, WAY & GARAD AN qAT [RAFIGT seiag[l & #ed
MHYU H FHH M B T S UBR aifcdd a1 B el H HHY i B

Which is /are correct order for net dipole moment :

(A*) HF > HCI > HBr > HI (B) CHs— F >CDs—F

(C*) SO2 > SO3 (D) CHs — CH = CHCI (cis) > CHs — CH = CHCI (trans)
o faga emeget & fog Tora w9 2/8

(A*) HF > HCI > HBr > HI (B) CHs— F>CDs—F

(C*) SOz > SO (D) CHs — CH = CHCI (Iefl) > CHs — CH = CHCI (fauef)

Correct orders of dipole moment are
HF > HCI>HBr>HI (decreasing bond polarity)
CDsF > CHsF (D is more electro +ve than hydrogen)

/\
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Sol.

SO2 > SOs3 (SOs is symmetircal so dipole moment - 0)
CH3\ /CI CH3\ /H
C=C < C=C
H-”  \H H-” \cl
(cis) (trans)

faga sl &1 WE H9 5
HF > HCI>HBr>Hl (39 gdUrdl &9 8Kil ©)

CDsF > CHsF (D, H® o 4 31fde faegaesn 2)
SOz > SOs (SOs wAfAd & o faya amepl = 8rm)
CHa_ _-Cl CHa_ _-H
C=C < Cc=C
H-~  \H H-”  \Cl
e fage
e W0
0
_ClI _ B
COCl O_C\CI n=0 ; BeClz Cl-Be -Cl n=0
Cl
TeCl CT/ ~C! #0 cCl
4 oo e H , 4
\ >Cl
Cl

Comprehension #

When a H-atom is bonded to a highly electronegative atom with lone pair of electron (say, Z) by a
covalent bond, the bond pair of electrons is displaced towards the electronegative atom. When solitary
electron of hydrogen atom lies away from it, its nucleus gets exposed and behaves as a bare proton.
Such a bare hydrogen nucleus exerts a strong electrostatic attraction on the electronegative atom of the
adjacent molecule. This interaction

between hydrogen atom of one molecule and the electronegative atom of the other molecules is
referred to as hydrogen bond.

Larger the electronegativity of the other atom, greater is the strength of hydrogen bond. For example,
electronegativities of F, O and N decrease as F > O > N consequently, strengths of H-bonds decreases.
If the size of electronegative atom is large, its attractive force with hydrogen atom will be less and
consequently, strength of H-bond will be less. Strength of H-bond increases with the increase in
availability of lone pair of electron on the electronegative element. The order of the availability of lone
pair of electronis N > O > F.

The presence of two hydrogen atoms and two lone pair of electrons in each water molecule results in a
three dimensional tetrahedral cage like structure. This accounts for the fact that ice is less dense than
water at 0°C. If temperature is increased hydrogen bond starts breaking and molecule come closer.
Which increases the density but after 4°C density of water decreases with increase in temperature
due to normal thermal expansion.

#

S H-0RATY] U Ied fagesroiia uvATy] foras Gabrab! goidei= g SuRerd 8, & |1 9eddiold 99 §RI
IR B 2| T goas[ T @ goragid S Rgaria u=eEr] @ iR faRenfid g 21 59 H-uRAT]

/\
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Sol.

Sol.

BT Uh Soigei sH9 §X fawenfia Biar 8 a9 9@ A1fie fA@rs <9 ofIar @ d sMrsfad (bore) WeH
F FHM FGER PRAT ©| 59 UPR BIESIGM B SFSIad AMHD, FHUG AT & 0D fagaroiy
TRATY Pl IR T ReR IgAAD! SMHYOT 7Hd BT 2 |

BISRIOH WA TN qER o] & faga wof A & W& I8 orafha, H-d99 dEar 81 TR WA
@ g Forar ffis 89 W, TESIOE 99 @ AW e Bl B | SSERY & fw F, O 9o N @
faegrasrorn /91 %9 F> 0 > N % =edl § o: 99 |l o1 g4l %9 7 =l |

I faeasrol WA &1 AR AAF 2, T TAPI STSgIo URAT & A1 ATHYU I HH 81N, TAT T
& H-39 @1 ded ff 39 B | faeaweie @ R e saagd g o Suded # gig 8 ) H-a"
B A § W g Bl 8 | TP soiaei g B Iyl 1 HF N>O >F 7|

UA® ST AY[ H &l Bl URAIY] TT &I UHIDI Soigei JHi oI IURAMT & aRomH wwy ta Al
ISR 9 (case like) AT g9 STl 2 |

$9® YRUMREHY 0°C A9 TR % &1 O ofd &I ol § &9 2Bral 2| a" # gfg w1 W asgor
§Y TS UR™ PR © TAT AY YU I I 2| 91 P s v H gfg PR © 91 4°C d9 D
eI S HI B A9 W ghg & Wi A9 YER & HR gedl © |

Which of the following substances does not form H-bond with water :
/1 A ¥ DI, usrd S & A1 H-99 T8 99T ©
O 0]

I |
(A) CH3CH20H (B) CH,-C - OH (C*) CHs— CH2—-CHs (D)CH,—C —NH,
No polar bond of H-atom (N-H or O-H) is present in CHs—CH>—CHs, but in all other compound, it is
present.

CH3s—CHz—CHs, § H- WA (N-H a1 O—H) &1 gdig a7 SuRerd 98 &1 8 | ofda o=y 9 % gd
7 IYRIT & B |

Which of the above statement is true :

L. When ice is melted, hydrogen bond starts breaking & molecule of water come closer by
moving into vacant space. As a result, density of water decreases upto 4°C.

II. Due to open cage like structure, ice has a relatively large volume for a given mass of
liquid water.

III. In ice, there are four water molecules attached tetrahedrally.

(A) I, II and TI1 (B) Tand I (C*) I and III (D) 11 only

/9§ 9 oI FYF I &

L S9 9% fgedl 8, 9 H-99 TeA1 UR™ BRd & a1 ofd 379, Rad Il § I & RO ard—urd
Mt 8 | YRUMARE®Y, 4°C A 6 i & 9 H HH Bl 2 |

I1. ol fUSR |AM W= (open cage like structure) & HRY, %, I T Td & ST & AU
AfIB AT & B |

M. 9% # 9R Sd A, FHaghddd w9 | 9fd & £ |

(A) 1, 119 11 (B) 1411l (CH LTI (D) Il Bact

I — density of water increases up to 4°C

/\
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8.»a

Ans.

Sol.

Ans.

Sol.

Sol.

10.

AnNs.

IT — in case of ice each water molecule is attached with four other molecules tetrahedrally forming a
cage like structure.
1 — STl &1 8cd 4°C A% 93T 2 |

I-9% & R 7 yd S o77] IR 31 VLA & Y IIHADI ©Y A FSd Uor JA1 FF1
EEISIS

How many of the following molecules are polar?

o1 A 9§ e o) gdig 87

(i) CO2 (i) SO» (ili) NO2 (iv) SOC
(v) COCl (vi) BeCla(g) (vii) TeCla (viii) CCla
(iX) CIO2
06
/g\
co, 0=C=0 u=0 ; SOz 0% N0 W0
sp
a
NO:  N=0 uz0 socl: ¢l—§ ¢ n=0
0 cl
clo:  o7%Ng W#0

The maximum number of electrons that can have principal quantum number, n = 3, spin, azimuthal
guantum number, ms =-1/2 and ¢ = 2

& FaICH G&A1 n =3, FHY1, RN q@aeH §& ms=—1/2 9/ =2 GF dd SAdgiHl Bl AfHaH q&
2l

5
3s 3p

3d
T (D

1
So, electrons with spin quantum number ms = — E &1=2willbe =5

3s

3p 3d
A

W,me(ms:—%&lzzwaﬂmﬁscﬂc@ﬂ?ﬁWSE‘rTﬁl

How many of the following will exhibit Hydrogen bonding in water ?

/1 # & faw S A grgRIoE amEy quIiRET ?

CHsCN, CeHsOH, D20, H3POs, SOs, CO2, F2, KF, CH3sCOOH, CH3OCHs.
9

/\
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DPP No.# B3 (JEE-MAIN)
Total Marks: 45 Max. Time: 33 min.
Single choice Objective ('-1' negative marking) Q.1 to Q.12 (3 marks, 2 min.) [36, 24]
Numerical Value Questions (‘0" negative marking) Q.13 to Q.15 (3 marks, 3 min.) [09, 09]
ANSWER KEY
1. (©) 2. (A) 3. (B) 4, (B) 5. (B) 6. (D) 7. ©)
8. (© 9. (©) 10. (©) 11. (©) 12. (ABCD) 13. (85%) 14. 9)
15. 4)
1= Which of the following leads to formation of n-antibonding molecular orbital ?
s-orbital p-orbital o-orbital p-orbital
(A) @ 8 (B) OB 09
p-orbital  p-orbital p-orbital  p-orbital
(+)
o8
fr=foRaa 9 | & n-gfaa=l onfdas Fead 9 & uer § g—
s-hddh p-h&TH p-h&dh p-R&dh
+
w-—8 ® OO——C0
p-PED  p-PED p-dEiH  pPED
(2 (1) ()
NNONENG © B
2.m How many nodal plane is/are present in c1s bonding molecular orbital?
o1s 981 AMM0ad FHerdi H fhaa ed aat IuRerd 7 ?
(A¥) zero () B)1 (€)2 (D)3
3. Which of the following pairs of species would you expect to have largest difference in magnatic
moment?
71 A 9 e WS & g™ (pairs) & R ATV (magnatic moment) H Af&HTH <R & 7
(A) Oz, O2* (B*) O2,02* (C) O2t, O2*- (D) Oz, Ozt
Sol. Oz =2 unpaired e~ EgfAg e) O2* = 1 unpaired e- @rgiaa e-)
Oz~ = 1 unpaired e~ GrRfmd e) 02> =0unpaired e~ (@IIAT e-)
4 If the electronic configuration of sB is written as 1s°, then it represents an arrangment with minimum
energy. Which of the following is violated in such a case :
(A) Aufbau principle (B*) Pauli’s Exclusion principle
(C) Hund’s rule (D) Heisenberg’s uncertainty principle.
I I 5B BT golagiid [ 1s® & w9 ¥ foran Sy 8, 99 I8 ~gAqH SHoll & A1 Favl Hl S
2 99 39 uRRafy # o1 & & By A9 &Y srare (violated) BT ® ¢
(A) ffwars Rigra (B*) UTSHell &1 3rqasid fIg
(C) gvs &1 A (D) BTgoHa &1 3rff¥edadr &1 Rigra
Sol. 1s has only one orbital which can contain maximum 2 electrons. Hence Pauli's Exclusion principle is

violated.

/\
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1s I TP HeId IEdl & ol fb JTDPdH 2 Soideld Y& FAhdl 8| 59 YBR, J&l UrSell & Iqgoid
RIgT @1 raga 8l 8 |

5. Which of the following is electron-deficient ?

et # 4 BRI SoragTA-=IA § ?

(A) (SiH3)2 (B*) (BH3)2 (C) PHs (D) (CHa)2
Sol. (BHs)2 or (I1) (B2He)

H H-, H
> el
H “H H

It contains two 3 centre-2 electron bonds. (399 & 3 &=-2 goidgid §¢ B B |)

6. According to molecular orbital theory , the paramagnetism of O2 molecule is due to the presence of :
(A) unpaired electrons in the bonding o molecular orbital.
(B) unpaired electrons in the antibonding ¢ molecular orbital.
(C) unpaired electron in the bonding = molecular orbitals.
(D*) unpaired electrons in the antibonding = molecular orbitals.

ATH PeTd & RIGIT B MYR TR O2 Y BT JTFH -1+ DI IURATT & BRI BT &
(A) 91 3fdad Herd W FRAd Serag Al dl IURAMT & FRY
(B) o Uil anfdaes darsd # gFad seidgil @ IuRAMT & HROT
(C) n 9t o7foaes Herh H YA Foiagil B IURAW & HRIT
(D*) n fael anfoas Perd # RYFAT soiagi d1 SURART & BRI
Sol.  According to MOT the Oz contains two electrons in 2p antibonding molecular orbitals as given below :

MOT & AR I 3y ogR 02, 2p RGN et A QA oiagid &l @ 2|
02 (16) ; 01s? 6*1s2 6252 6*252 62pz? n2px? n2py? n*2px! n*2py?

7.2 Select the correct order(s).
(A) PH; < AsH; < NH; < SbH; : bond angle (B) F,0 > H,0 > Cl,O : bond angle

(C*) 0, <05 < 0,2~ : O -0 bond length (D) BF; > BCl; > BBr; : bond angle
HE A AT HH BT AAT DI

(A) PH; < AsHy < NH < SbH, : 99 @101 (B) F,0 > H,0 > Cl,O : §4 Ivl
(C*) 0,<03< 0,2 :0-0 dY T8 (D) BF; > BCl, > BBry : 981 IUl

Sol. (A) NH3 (106.6°) > PH; (93.8°) > AsH; (91.83°) > ShH; (91.3°) — bond angle
(B) Cl,0 (110.9°) > H,0 (104.5°) > F,0 (103.3°)

Lo
s .° //O\ o ce e
(C) O —_ O O ZQI 0O =0
Bond order 1 15 2

(D) All are trigonal planar (bond angle 120°).
ol (A) NH; (106.6°) > PH (93.8°) > AsH, (91.83°) > SbH, (91.3°) — 94 Bl

(B) CL,0 (110.9°) > H,0 (104.5°) > F,0 (103.3°)
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() 0—0:

@
o)

2 \0O

Q

NOX

a4 B9 1

1.5

(D) ¥ \Fda B & (S8 HIor 1200).

8. The smallest bond angle among PF5, PCl;, PH; and Pl is in :
PFg, PCly, PHy @ PL, # & =g d9 197 drell WifisT 1 &
(C*) PH,4

(A) PFg (B) PClg
Sol.  InPHg, bond angle is 93°, because of drago rule.

ST M & SR PH, 9 99 197 93° 7 |

(D) P,

9.»  Which of the following molecular orbital has nodal planes perpendicular to each other ?

Sol.

71 3§ 9§ DI Mad FeTd b GEX @ ofdq Arsdl ddl &l © ?

(A) o2s (B) m2px
n" 2py has two nodal planes

Bonding sigma
molecular orbital

+ . — -!-

(C*) *2px

(D) 6*2p;

Educating for better tomorrow
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i +
2s 2s o2s
Antibonding sigma
molecular orbital
e S
2p, 2p, c*2p,
Antibonding pi
molecular orbital
+) (=
. — . _’ ..... a--:l- ......
- - — ils
X
2p, 2p, n*2p,
Bonding pi
molecular orbital
+
. + . — e PR
2p, 2p, n2p,
® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
/\ QESDnanCE Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

DPPs BOOKLET-2

BT ' 2pyH G IS dd 84 B
gfra Ry
Jfoad HeTdh
° + s — T
+ +
2s 2s o2s
yfoefea R
anfoad weTH
—et —t+— _.+_.+
2p, 2p, 5*2p,
yfgafa ag
fdges weTdh
+ =
. — . — eecill .
- - A
2p, 2p, T*2p,
EIRCRRCIE]
afoqds wHeTdh
+
. + . — e T A
2p, 2p, 2P,

10.= The dipole moments of the given molecules are such that :
1 arupati W fgga smeol &1 I w9 7 8
(A)BFs>NFs>NHs  (B)NF3>BFs>NHs  (C*) NHs > NF3>BFs (D) NHs> BFs> NFs.
Sol.  The dipole moment of BFs, NFs and NHs respectively is zero, 0.24D and 1.46D.
BFs, NFs @I NHz &1 fgga smgol swer: g, 0.24D 9 1.46D &Il ¥ |

VISHESH (JD) | CHEMISTRY

OH
OH
11. The type of molecular force of attraction present in the following compound is
OH
(A) Intermolecular H-bonding (B) Intramolecular H-bonding
(C*) Both (A) and (B) (D) None of these
OH
OH
=1 9iffrt # SuRerd snador & enfdads 9ot &1 THR &
OH
(A) RT¥Gd H-§eg9  (B) aa:af¥asd H-se=  (C*) (A) @ (B) T (D) T79 | IS &I

AN Resonance”®
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12.»n

13.

Ans.

14.

Ans.

Sol.

15.

Ans.

Sol.

The electronic configuration of C, if Hund's rule is not necessarly followed, can be :

afE gos & W &1 el Maedd 8l 8, 99 C, F1 gelagie A= 8 gadr 3/F ¢
2s 2p 2s 2p

(A N (B) [t 1t
2s 2p 2s 2p

(©) N | (0 HEN

The dipole moment of HBr is 7.95 debye and the intermolecular separation is 1.94x101%m Find the %
ionic character in HBr molecule.

HBr &1 fgga ameel 7.95 faig € don amifddsd gords FR0T 1.94x10 °m T1 HBr 3] # % mafys

&0 ST BT |
85%

Find the sum of number of P-P bonds and P-S bonds in a molecule of P4Ss.

P4S3® Teb 379 H IURerd P-P d€l qef P-S 971 &1 H&A1 Bl AT 31 Iy ?

9
P
s7|>s
No. of P-P bonds = 3 | S |
PT|P_/P
No. of P-S bonds = 6
P
_ . s7I>s
P-P 941 &) wwar = 3 | S |
P_|_\P/P

P-S 941 & I=T=6

An unknown gas SOx diffuses slowly than O but faster than SF.. Considering that x is a positive
integer, find ratio of rate of diffusion of He w.r.t. SOx.

TH IfSd I SOy, 02 & e drf) wfy & faRa (diffuses) Bl 8, offh SF. @ e daar |

foaRa Bt 8 | AT % x TP 991 Ul 8, SOx & AU& He & fIWR0T &1 SR BT U AT BIFIG |
4

r
SOx X=2, e 6—4:4Ans.
Iso, \]4
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DPP No.# B4 (JEE-ADVANCED)

Total Marks: 40 Max. Time: 28 min.

Multiple choice objective ('-1' negative marking) Q.1to Q.5 (4 marks, 2 min.) [20, 10]

Numerical Value Questions (‘0" negative marking) Q.6 to Q.9 (3 marks, 3 min.) [12,12]

Match the Following (no negative marking) Q.10 (8 marks, 6 min.) [08, 06]
ANSWER KEY

1. (AC) 2. (AB) 3. (ABCD) 4. (BCD) &. (AD) 6. (5) 7. 9

8. 5) 9. 3 10. (A)-q9,.(B) (), CO-p, [d-r

1*

Sol.

2.5%

3.*

Sol.

Sol.

K
Which of the following reaction(s) is /are follow the relationship, log K—p —logRT=0
Cc

. K N
/1 | e afaforan IogK—p—Iog RT = 0 %= &1 UTel< HRal © |

Cc

(A*) PCls(g) == PCls(g) + Cl(g) (B) 2S04(g) + O2(g) == 2S0s(g)
(C*) 4NH3(g) + 502(g) == 4NO(g) + 6H20(g) (D) N2(9) + 3H2(g) == 2NHa(g)
Using (STIIT &<d 8Y) Kpe = K (RT)*9

so (g4fem), Iog::—P = Ang log RT
C

so (g4fem), Ang = +1.

Which of the following graphs is/are correct for the given reaction ,
Hz (g) + CO2 (9) == H20 (g) + CO(9) .
Assume initially only Hz & CO: are present .

f& 78 afdfshar Ha (g) + CO2 (g) == H20 (g) + CO (g) @ fort /1 & & PIr % &I B |

AN T 8 & URM™H wU | A1 Hz T CO, SURed 2 |
Ha
H, or CO; Ho Ho
) T co, T co, CO,
(B g © g (D) ole)
H20 or CO 8 H20 or CO 8 H20 or CO H20

time — time — time — time —

! !
(A% g g
8 8

The equilibrium of which of the following reactions will not be disturbed by the addition of an inert gas at
constant volume and constant temperature ?

1 & Pl rfafshanet & fore fa am o den w9E emad R ifhg N @1 fam w9y gwifad
& B §

(A%) Hz2(g) + I2(9) == 2HI(9) (B*) N204(g) == 2NO2(g)

(C*) CO(g) + 2H2(g) == CH3OH(g) (D*) C(s) + H20(g) == CO(9) + H2(9)

Addition of inert gas at constant volume has no effect on equilibrium concentrations for any chemical
reaction.

fad emaad R ura # fhy T e 9 fel off sarte affha @ i 9w |rsdr ) ey
& g1 B

/\
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4> The exothermic formation of CIF3 is represented by the equation :
Cl2 (g) + 3F2(g) == 2CIFs(g) ; AAH=-329J
which of the followings will decrease the quantity of CIFs in an equilibrium mixture of Clz , F2 and CIFs.
(A) Adding F2 (B*) Increasing the volume of container
(C*) Adding inert gas at constant pressure (D*) Increasing the temperature
=1 AR §RT ClIFs @1 HS1ed 991a= &1 JefRid far S & |
Clz (g) + 3F2(g) ==2CIFs(g) ; ArH=—-329J
Cly, F2 3R CIFs & U | fsror # =1 § 9 fga g1 CIFs &) A/ &9 81l e
(A) F2 fiam (B*) UTS &1 MATH d8T9 W
(C*) 9™ <1 WR Afhg I e w® (D*) AYHE M WX
Sol. Clz(g) + 3F2(g) == 2CIFs(g) ; AH = — 329 kJ. Favourable conditions to decrease CIFz:
(i) Increase in temperature, (ii) Addition of inert gas, (iii) Increase in volume.

A Clx(g) + 3F2(g) == 2CIFs(g) ; AH = — 329 kJ. CIFs & 1= # & & forg argaer uRRerf
(y ama # gfg, (i) srfora 9 Aam ) (@99 <9 W), (i) smaad # gfEg |

5*a  For the equilibrium CuS04.5H20(s) == CuSO04.H20(s) + 4H20(g), the equilibrium constant
Kp = 2.56 x 10710 atm* at 27°C. Now, if an air sample 40% saturated with water vapour is exposed to
the above reaction at equilibrium, which of the following statement(s) is/are correct :

Given : Saturated vapour pressure of water at 27°C is 12.5 torr.

(A*) Mass of CuS04.5H20 will increase. (B) Mass of CuS0O4.5H20 will decrease.

(C) Mass of CuSOa.H20 will increase. (D*) Mass of CuSOa4.H20 will decrease.

27°C @M WR UH AR CuSO4 5H20(s) == CuS04.H20(s) + 4H0(g) & foly, I=1 Fadid Kp= 2.56 x

10720 atm4 g | 3@, AR STAATT ¥ 40% HJW aig b T UIeT Pl Iad ANLHAT S AR W [ yarfed
frar U, 99 991 § 9 BN/ BIN U T8 B/E
feam ® 1 27°C R, 9t &1 HJw 9T q19 = 12.5SR B |

(A*) CuSO4.5H.0 & &9 H gfg 8l 7 | (B) CuS04.5H,0 & TgA™ H HHI Bl 7 |
(C) CuSO4.H0 & sw9 # gfg &t 7| (D*) CuSO4.H:0 & SgA | HHI BT & |
Sol. Kp = (pH20)* = 2.56 x 10710 atm*

pH2o0 =4 x 10-3 atm =4 x 10-3 x 760 = 3.04 torr.
Partial pressure of water vapour in air = % x125=5

So, the amount of water vapour in air should decrease to decrease value of partial pressure of water
vapour from 5 torr to the equilibrium value (3.04 torr).
s0, mass of CuS04.5H20 will increase and mass of CuSO4.H20 will decrease.
Sol. Kp = (pH20)* = 2.56 x 1010 atm*
pH20 =4 x 10-3 atm =4 x 10-3 x 760 = 3.04 torr.
a@ﬁ,mwmsﬁmm:%xu.S:S

IA: STl I & B I9 & A 5 TR A AR 9, (3.04 SR) TP H9 74 & foIg arg H, SdA arsq Pl
AET H B @Ry | 39y, CuS04.5H-0 & T # gfg Bl 9o CuS04H0 & TaA ™ H &Hl
B |
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6. In how many of the following species, the underlined atom has fractional oxidation number (on an
average)?
1 & 9 fra yonfo & Y@ifea w=Er] f=ie sifafiavor ofd I & (@i9d wu 9)?
N203, Fe304, NazS40s, KO2, NazSs, KMnO4, MnO2, C30:2

Ans. 5

Sol. FesO4, Fe ®l O.N. = KO2, O @1 O.N. :—%

2

Na2S40e, S ®1 O.N. = NazSs, S @1 O.N = —g

C302, Cdl O.N. = +

IRIES

7.3 For the reaction 2C —— 2A, the graph between concentration and time is shown as

2C = 2A, Jfifpar & forw \igar den 99y &1 949 I1% & gR1 wef¥a fear S 2|

\
1.0 B
0.8
Conc.
(mglr}lci;t_)T 0.6 LN (A=
04 i ©~
0.2 :
>
5 10 15 20
Y —>
what is the value of Kc for the reaction? sififesan & fog Ke &1 A9 ® -
Ans. 9.
Sol. 2C =—2A = Ke= = =9

Kcof 2C == 2Ais 9.
2C==2A @ fflTK:=92))

8.m By how many of the following ways, the concentration of CO2 can be increased at equilibrium ?
CO(g) + H20 (g) =— CO2(g) + H2(g) AH =+ ve
(a) By increasing temperature (V = constant) (b) By decreasing volume (T = constant)

(c) By increasing volume (T = constant) (d) By adding more CO(g) (V, T = constant)
(e) By removing H2(g) (V, T = constant) (f) By adding inert gas (P, T = constant)
(g9) By adding inert gas (V, T = constant) (h) By increasing pressure (T = constant)

(i) By addition of catalyst (P, V, T = constant)
fha T ¥, AR IR CO2 &1 |l 4 gy 8 |l 8 ?
CO(g) + H20 (g) =— CO2(g) + H2(g) AH=+ve

(a) AU H gig B (V = Fr@) (b) MITT § HH B (T = f77q)
(c) 3mFeH ¥ gy B (T = frr) (d) 3R &fferd CO(g) BT A= Bl ferredr (v, T = frara)
() Ha(g) BT Frarera (V, T = fram) (f) srfspar 1 ey (P, T = ferm)
(0) 1P A1 @1 e (V, T = Fra) (h) 319 & g9fg @ (T = fraa)
(i) SRS B e (P, V, T = frad)
Ans. 5

Sol. (a, b,d, e, h)
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9. Consider the following reversible reactions :
A+B=—P; Kc=6
2B+C= 2D; Kc=4
Hence, what will be the Kc for the reaction,
A+D =P+ =
=1 Ipvoi siffdanell wr faeR #Hifey
A+B=P; Kc=6
2B+C = 2D; Kc=4
C
a9 Affrar A+D =P + EEF%I'QKCEBTHF{EF&T?FH?
Ans. 3
Sol.  Eq. (i) +{EQ. (i)} x (_%j
So, Kc=6x(4)12=3
10. Match the following . (Fr=1 &1 gHfera Ifo )
Reaction Degree of dissociation of reactant in terms of equilibrium
(Homogeneous gaseous phase) constant
rfafsran (Faih =g ora=er) TR FRIAid & UGl # ifeHe & fades @ A
A |A+B = 2C ® | (VK)/[1+ k)
B [2A=8B+cC @ | (VK)/[(2+K)
C |A+B =—C+D (r) 2k/(1+ 2k)
_.1 1 2 Jk
D AB<~— — A2+ =B S —
2 T2 N N
Ans.  (A)-q, B)-(s), (C)-p, (d)-r
DPP No. B5 (JEE-MAIN)
Total Marks: 45 Max. Time: 33 min.
Single choice Objective ('-1' negative marking) Q.1 to Q.12 (3 marks, 2 min.) [36, 24]
Numerical Value Questions ('0' negative marking) Q.13 to Q.15 (3 marks, 3 min.) [09, 09]
ANSWER KEY
1. (A) 2. (©) 3. (A) 4, (B) 5. (B) 6. (D) 7. (D)
8. (D) 9. (C) 10. (C) 11. (C) 12. (B) 13. (300) 14. 7)
15. 2
1. For the reaction : N2O4 (g) == 2NO2 (g) at 360 K, the value of Kc = 0.4 mole litX. The value of Kp for

the reaction at the same temperature would be :

360 K IR N204(g) = 2NO2 (g) 1fafshar @& ol Ke= 0.4 mole lit-t ¥ | W99 a9 W b & fod Ko
B A FT BT

(A*) 12 atm (B) 1.2 atm (C) 1.2 x10% atm (D) 1.33 x 102 atm

/\
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2.

Sol.

KRV

Sol.

Sol.

5x

For the equilibrium PCls (g) == PCls (g) + Cl2(g) in a closed vessel, Kp is found to be double of K.
This is attained when :
PCls(g) == PCls (g) + Cl2(g)
TH § U H SWIG 9 B Y, Kp &1 A1 Ked Q1[AT 8 | I8 U< BIal W9
(A)T=2K (B) T=17.22K (C* T=2436K (D) T=6.09K
Kp = Kc (RT)An
2Kc = K (RT)An
2=(RT)!
2
0.0821

=24.36 K

For the given reaction at equilibrium :

= R = afafeear B 2
AgNO3(s) == Ag(s) + NO2(g) + %Oz(g)

If total pressure at equilibrium is P, then K, for the given reaction will be :

I I R K g9 P g A1 &1 T3 IMAfhA @ ol Kp 81 —

2 2 1 1
(A*) Kp = 33/2 p3r2 (B) Kp = 31/2 p12 (C) Kp = 32/3 p3/2 (D) Kp = 32/3 p32

AgNOs(s) == Ag(s) + NO2(g) + %Oz(g)
p1 p1/2
Total pressure (g TT€) = p1 + % = % = P (given f&am T )

2P
P1= ? ..... (A)

12
Kp = Pro, X PO =P X[%] =33% P32 (using (A)) (A) (®T ST &v)
The number of moles of chromite ore (FeCr204) that can be produced by allowing 0.2 moles of Fe, 0.3
moles of Cr and 0.4 moles of Oz to combine according to the following reaction :

Fe + 2Cr + 202 —— FeCr204
BT 3G (FeCr04) & fhaw Al Icfed 8 o9 Fe @ 0.2 A, Cr & 0.3 HId 9 O, & 0.4 /it fr=
Ffffrar & IgaR fovan &vad B

Fe + 2Cr + 202 —— FeCr204
(A)0.2 (B*) 0.15 (C)0.9 (D) 0.3

Fe + 2Cr + 202—— FeCr204
Mole 0.2 0.3 0.4

0.3x1

L.R. =0.15 mole

The graph which will be representing all the equilibrium concentrations for the reaction

N204(g) == 2NO2 (g) will be :
(the concentrations of N204 (g) and of NO2 (g) for which the following reaction will be at equilibrium will
lie on which of the following graphs)
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Sol.

Sol.

Sol.

Sol.

g8 @ o = afdfhar N204(g) == 2NO2(g) @& forg, ol |rg drsawri  (equilibrium
concentrations) &I YR T B |

(N204 () @2 NO2 () & arsany, e forg aifafear wm=a wR 8Fft , 91 & 9 39 IR 393
geffd &R )

(A) [NOz] / (B*) [NOJ i [No] (D) [NO.I \

NO] —» [NO] [NO] —» NO]

All the equilibrium concentrations will satisfy the equation
_ INO,I*

N

|t AT ATEAY, FHER0 B G HIA © |
INO,J*

- N0,

= y? = kx the required parabolic graph

= y2 = kx JMaeIPH WRIed NG 2 |

In a reversible chemical reaction having two reactants in equilibrium with one product, if the initial
concentration of both the reactants is doubled, then the equilibrium constant will :

(A) also be doubled (B) be halved

(C) become one fourth (D*) remain the same.

TP IShAI YRS AIfAfhar § a1 fhaeR®, Te Sde @& 99 99 W & | Ik 91 harere! &t
RS Asal DI GIAT PR &, q9 ArIE] PRI
(A) T B SRRT (B) 3Mer & SR (C) & dIUAE & SRR (D*) mfRafda wgwm

The number of Br ions in 2.67gram AlBrs is (Na = 6 x 10%) :
2.67 UTH AlBrs § Br 311 &) &1 8 (Na = 6 x 10%)

(A) 1.5 x 1022 (B) 1.8 x 102t (C) 6 x 102 (D*) 18 x 102

Number of moles of AlBr3 =E =0.01

267
Number of Br ~ ions = 0.01 X Na X 3 =18 x 102
AlBrs @ HIcll &) 9T = 22‘—2577 =0.01

Br~ M1 &1 I&T = 0.01 x Na x 3 =18 x 102!

Volume of Hz evolved at STP on complete reaction of 27g of aluminium with excess of aqgueous NaOH
would be: Al + NaOH + H20 —— Na [AI(OH)4] + H2

(A) 22.4 litres (B) 44.8 litres (C) 67.2 litres (D*) 33.6 litres

el NaOH & onfre & 121, 27 79 ugfafem & qui aiffifhar & Aspifid He &1 STP WR 3mgas e &

Al + NaOH + H20 —> Na [A(OH)4] + H>

(A) 22.4 TR (B) 44.8 iR (C) 67.2 &fler (D*) 33.6 @ilex
2Al +  2NaOH +6 H:0 —— 2Na [Al(OH)4] + 3H>
mole Al = 2—; =1 mole (excess)

from mole—mole analysis
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L7 M, (Here n = mole)
2 3
ng, = §>< Ny = §><1
H, = 5 % Na 2
My =2

2 2

vol,, = %x 22.4 (atS.T.P) =33.6 Lit.

2

Bl 2Al + 2NaOH + 6 H2O —— 2Na [AI(OH)4] + 3H2
LI Al = % =19 (3mferarT)
Ard—Ared fazeryor 4
n o
D=2 (et n = )
2 3
Ny = 3 XN, = —x1
22
n, =2
H, 2
vol, = %x 22.4 (S.T.P W) =33.6 Lit.
9. For the reaction A(g) + B(g) == C(g) at equilibrium, the partial pressure of the species are Pa = 0.15
atm,

Pc = Pg = 0.30 atm. If the capacity of reaction vessel is reduced, the equilibrium is re-established. In the
new situation, partial pressure A and B become twice. What is the partial pressure of C :
A(g) + B(g) = C(g) aifafran & ford w1 R el & 1if¥% 1@ Pa = 0.15 atm, Pc = Pg = 0.30 atm

2| e AfAfhar ura PI evraT H H B SR § R AR AT Bl B, a1 s uRRAfd § AR B @
31 <T@ GIAT 81 STl 8 | @9, C 1 AMRD I/ R B

(A) 0.3 atm (B) 0.6 atm (C* 1.2 atm (D) 1.8 atm
Sol. A(9) + B(g) =— C(9)
eq.l 015 0.3 03 ; ko= 23 - 20
0.3x0.15 3
eq.2 0.3 0.6 Pc ; P—Cz 20
0.3x06 3
Pc =1.2 atm

10.»  Atlow pressure, if RT = 2,}a.P , then the volume occupied by one mole of vander Waal's gas is :
If =1 <19 W, RT = 2,/a.P 8, o T Arel divexdfed 9 gRT BRT T 3M3a B |
2RT RT 2RT

OE ® = ©) o5 @) =

Sol.  Atlow pressure, /<1 §@ ™

[P+%) (V) =RT

ie., PV2-RTV+a=0
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v = RTEVRT?—4Pa _RT

VISHESH (JD) | CHEMISTRY

2P 2P
11. The value of K and Ky for the reactions
X = Y+Z .. Q)
and A =— 2B ... )
are in the ratio of 9 : 1. If the degree of dissociation of X and A be equal, then total pressure at
equilibrium (1) and (2) are in the ratio
fAfhar
X<=—=Y+Z .. Q)
g AS=—2B = ... )
@ foIg Kp @ Kp & AT BT ST s
9:1%| Ak XAA ASD IS & 9131 F949 & T9 AR WR (1) AT (2) B Fol I Bl AU B |
A)3:1 B)1:9 (C"36:1 (D)1:1
Sol. X<=— VY+Z A = 2B
At t=0 1 0 O At t=0 1 0
At t =teq 1-a a o At t=teq 1-a 20
4q°
% p % p ;P2
K., = 1+ a 1+ o (I) K, = (1+ (I) (")
P, T R TR
1, -1 I:)2
1+a 1+a
Divide equation (i) by (ii) we get
JHEHR (i) § (i) BT 9FT <9 W
K
p_1P P _36 P1:P2=36:1
K, 4 P, P, 1
12.=» A reaction mixture containing Hz, N2 and NHs has partial pressure 2 atm, 1 atm and 3 atm respectively

at 725 K. If the value of Kp for the reaction, N2 + 3H2 =— 2NHjs is 4.28 x 10-5 atm=2at 725 K, in which
direction the net reaction will go :

(A) Forward
(C) No net reaction

H T B |

(A) 3 feem #

(C) forsiy oY feem # =1
Sol. N2 + 3H2 == 2NH3,

Reaction Qnotient, IAfHAT T THA Qp =

Qr > Kp,

(B*) Backward

(D) Direction of reaction cannot be predicted
725 K R, T AMHAT 8107 § Hz, N2 T NH3 & AR1E @ HA: 2 atm, 1 atm T 3 atm 8 Jfa 725

K &R, 31ffhar N2 + 3H, == 2NHz & folU Kp &1 A9 4.28 x 10-5atm-28 a9 ulRvme srfwforan fw faem

(B*) ueg faum #

(D) sifaferan @Y faem &1 oA e S S |HAr 2 |

Kp =4.28 x 10-5 atm—2

F%\le _ . a 9

Py, (PH)®  1x(2° 8

Reaction will go Backward. 1f3fshar geg fem @t &k 1fq &l |
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13. If the density of a gas sample is 4 g/L at pressure 1.2 x 105 Pa. Find out the value of Vs (in m/s)
Ifd 2 x 105 Pad@ R I & U T BT Ocd 4 g/L 81 Al Vigyyg T A1 A1 DI |
Ans. 300 m/s
5
Sol.  Vews= /3R—T = J?P = /M = 300 m/s
M P 4
14. If the de-Broglie wavelength of electron in pth orbit of He* ion is 11.66 A, find the value of p. Given
radius of Ist orbit of H-atom is 0.53 A.
IfE Het a9 &1 pth Hell # Soldgid &1 a9 «&f 11.66 A8, @@ p &1 A1 9 aiforg | (feam 8 : H-wRAT
P goT wefl B rsar 0.53 A B )
Ans. 7
22 n2
Sol. 271rn = N 2 x 7 x 0.53 x > =nx 11.66
n=7.
15. The number of vacant hybrid orbitals which participate in the formation of 3-centre 2 electron bonds i.e.,
banana bonds in diborane structure is :
TZARA Ao # Rad AHRa werd! & Fa1 qarsd o 3-&<= 2 Soidgi 99 Agfq §=+1 98 (banana
bonds) feafor F AT @i € |
Ans. 2

filled sp’ orbital

w QAP
A

vacant sp’ orbital

9Rd sp’ weTd

YAY
A

R sp’werd

No of vacant sp® hybrid orbitals participating in the formation of banana bonds are 2.

991 99 (banana bonds) @ AT § 91T & drel Rad sp® THRT etdi B G 2 B |

DPP No. # B6 (JEE-ADVANCED)

Total Marks: 41 Max. Time: 27 min.

Multiple choice objective ('-1' negative marking) Q.1 to Q.6 (4 marks, 2 min.) [24, 12]

Numerical Value Questions ('0' negative marking) Q.7 to Q.9 (3 marks, 3 min.) [09, 09]

Match the Following (no negative marking) Q.10 (8 marks, 6 min.) [08, 06]
ANSWER KEY

1. (BCD) 2. (AC) 3. (ABCD) 4. (ABC) 5. (ACD) 6. (AC) 7. (9)

8. 3) 9. (6) 10. (A)t;(B)p,at; (C)pr;(D)as
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1*

Sol.

Sol.

2.5

3.*

4.

Sol.

Sol.

For a real gas under low pressure conditions, which of the following graph is/are incorrect ?

=9 T4 R TP qrifad 9 @ forg, 91 9 9§ diwa/d 9% |98 T8 2

(A) 2“1 (B*) Zh1 (€ Z‘ i (D*) # {1
1V, 1V, 1V,

1,

At low pressure vander waal's equation for a real gas is given as

Z:l_i
RTV
intercept = 1
slop = —ve
= I R IS 9 & g qroek did FHa0 71999 JHR & SR B |
Z:l_i
RTV
=T gUs = 1
3Tl = —ve

An industrial fuel, ‘water gas’, which consists of a mixture of H2 and CO can be made by passing steam
over red-hot carbon. The reaction is C(s) + H20(g) == CO(g) + Hz(g), AH = +131 kJ

The yield of CO and Hz at equilibrium would be shifted to the product side by

(A*) raising the partial pressure of the steam (B) adding hot carbon

(C*) raising the temperature (D) reducing the volume of the system

e $u, §id A, S fb Ho 91 CO | 11 Bicll @ &1 94 3l I g« bra- § Jaied o a4
ST € | rfafean f & — C(s) + H20(g) == CO(g) + Hz(g), AH = +131 kJ

ATRIERAT TR CO TAT Ho &1 A ITg @l 3R, 1 g1 foRenfa @t < el & 1

(A%) 99 & MUfdrs <19 H gfg gy (B) T wrdd fAem R

(C*) arw= | gfg gt (D) T BT 3MIAT T B

Which of the following can act both as a Bronsted acid & a Bronsted base (amphiprotic species) :

/1§ 9 PaI@) di=Ice 3 Ul dfIce 8R QA @l dRE aeER (SHITHT WIHfST) &R FHhai(d)

(A*) NHs (B*) H2PO3~ (C*) HCO3™ (D*) OH~

Which of the following statements is/are incorrect at 25°C :

(A*) pKa for H3O" is 15.74 (B*) Percentage dissociation of water is 1.8 x 10-° %
(C*) pKa + pKb = pKw for HCI & CIOH (D) pKb for OH-is -1.74

71 # DA HUF 25°C W IAA ¢

(A*) HsO* ®T pKa W19 15.74 81T & | (B*) ST & 3TTI= & AR 1.8 x 10° % &1 2 |

(C*) HCI Td CIOH & ford), pKa + pKb = pKw BT | (D) OH- &1 pKp #IF —1.74 I B |
pKa (H3O%) = —1.74 = pKp of OH-

pKa + pKb = 14 only for conjugate acid base pair.

o=18x10"° or 1.8 x 107 % for H20.

pKa (H30*) = —1.74 = OH- &1 pKp

pKa + pKp = 14 Bad HgT 31 &R g4 & oy

a=18x10"° 3@ H.0 & fIg 1.8 x 107 %
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5.* Which of the following increases with dilution at a given temperature :
(A*) pH of 10— M acetic acid solution
(B) pH of 10~ M aniline solution
(C*) degree of dissociation of 10-3M acetic acid solution
(D*) degree of dissociation of 10-3 M aniline solution

f g a9 w* e § 9 fedd, a9 & wr gfg el g

(A*) 10-3 M THIfie® 3 @1 pH (B) 10-3 M Tielid & faerast @t pH
(C*) 103 M THIfe® 3l & fadred @t AT (D*) 103 M THIel| & faareT= &1 A
Sol. Degree of dissocation of WA & WB will increase.

[H*] in WA and [OH-] in WB will decrease so pH of WA and pOH of WB will increase.
gA: WAT WB & fadio &1 =, 3 gfg 8l |

WA [H*] @2 WB # [OH-] # %#1 8Ff s9fely, WA @1 pH dem WB &1 pOH & gfg 8rft |

6.*=  Which of following solutions can act as buffer ?
/1 7 9 @) faere, 5% & TWRE F B qhAI) 8/8 ?
(A*) NaHS + Na:S (B) NaNOs + HNO3 (C*) HsPO4 + NaH2PO4 (D) KCI + KOH

7.a  The density of an equilibrium mixture of N2O4 and NO: at 1 atm and @ K'is 1.84 g/L. Calculate Kc for

the equilibrium : N204(g) == 2NO2(g)

1 atm qen @K TR N20s T NO; & TH AT 33107 &1 9@ 1.84 g/L B | 979 & fov K uRabfera
P N204(g) == 2NO2(g)
Ans. 9
Sol. 1M o L initial
N202 = 2NO2
1-x) 2x at egb.
Mol. wt. of mix. fsror @ aropare = 920X 146 x2x 92
1+x 1+x
We have, @7 ¥@d 81) p= %
_ 1.84 x 1/12 x 2400/7
92/(1+x)
x=0.75
2 2
- Ke= (2x)° _ 4x0.75° _ 90
1-x 1-0.75
8. The total number of different kind of buffers obtained during the titration of HsAsO4 with NaOH are :
NaOH & 9121 H3AsO4 & JAJATYT & QIR b UHR & IhR U1 Bl & 7

Ans. 3
Sol. NaH2AsO4 + HzAsO4; NaH2AsO4 + NaHASO4~; NazHAsO4 + NazAsOa.

9= How many of the following species on mixing with water produce acidic solutions ?
1 § 9 fra wels oia & o fAfdE axe W) ey e < 8 2
FeClz; CuSOs4 ; CO2z; NaCl ; KCN ; NH4Cl ; CeHsNHs*CI- ; BCls, CaCOsg;

Ans. 6

Sol. FeClz, CuSQOa, CO2, NH4Cl ; CsHsNHs*CI-; BCls.
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10.=.  Match the column:

Column-I Column-Il
(A) | NaCl (aqg.) (p) | Significant cationic hydrolysis
(B) | CHsCOONHa4 (aqg.) (q) | Significant anionic hydrolysis
(C) | K2SOa4. Al2(S04)3.24H20 (aq.) | (r) | Acidic (pH < 7)
(D) | NaCN (aq) (s) | Basic (pH > 7)
(t) | pH is independent of concentration
o1 31 gafera sifeg—
Column-I| Column-II
(A) | NaCl (aq.) (p) | Tf® gATaf S STd-3T0EeH
(B) | CH3sCOONHa (ag.) (q) | T1eid RS SToI-TEe
(C) | K2SOa. Alz(SO4)3.24H20 (aq.) | (1) | 3r=i (pH < 7)
(D) | NaCN (aq) (s) | &R (pH > 7)
(t) | pH BT 79 A=dT | WdF 2 |
Given f&ar ma - Ka1 =5 x 1077, Kaz = 5 x 101 for H2COs

Ka(CH3COOH) = 1.8 x 1075 ; Kb(NH4OH) = 1.8 x 10-5
Ans. (A)t;(B)pat; (C)pr;([D)a,s

DPP No.# B7 (JEE-MAIN)
Total Marks: 45 Max. Time: 33 min.
Single choice Objective ('-1' negative marking) Q.1 to Q.12 (3 marks, 2 min.) [36, 24]
Numerical Value Questions (‘0" negative marking) Q.13 to Q.15 (3 marks, 3 min.) [09, 09]
ANSWER KEY
1. (B) 2. (B) 3. © 4, (D) 5. (B) 6. (D) 7. (A)
8. (©) 9. (A) 10. (B) 11. ©) 12. (B) 13. 3) 14. (2)

15, (6)

la Several acids are listed below with their respective equilibrium constants :
HF(aq) + H20(Y) = Hs30O* (aq) + F (aq) Ka=7.2%x10*
HS (aqg) + H20(¢) = H30+ (aq) + S?~ (aq) Ka=1.3x 10
CH3COOH(aq) + H20(¢) == H30*(aq) + CH3sCOO (aq) Ka=1.8 x105
Which is the strongest acid and which acid has the strongest conjugate base ?

(A) HF and HF (B*) HF and HS- (C) HS- and HF (D) HS- and CH3COOH
H{O Al DI STb AT AR RGPl & MR W Al Alag fbar T ¢ -

HF(aq) + H20(¢Y) = Hs30"* (aq) + F (aq) Ka=7.2%x 10

HS (aqg) + H20(¢) = H30+ (aq) + S~ (aq) Ka=1.3x 10

CH3COOH(aqg) + H20(¢Y)== Hz0"(aq) + CH3COO (aq) Ka=1.8x10°

UITH 7 PITAT 8 TAT DI A, TIeTad FIT &R &l & 7

(A) HF @1 HF (B*) HF @I HS- (C) HS- @I HF (D) HS- A1 CHsCOOH
Ans. Strongest acid HF; weakest acid HS— and weakest acid (HS-) has the stongest conjugate base.

TdTH 3 HF; §adl 37 HS- T2l gaciad o (HS-) Jaeiad Y™ &R &l & |
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2. What is the percent ionization of a 0.01 M HCN solution : Given Ka = 6.4 X 10-°.
0.01 M HCN faera= &1 ufirerd ema== &1 ® ? [Ka = 6.4 x 1079] .
(A)8x10*% (B*) 0.08 % (C)8x102% (D) 0.8 %
3. The following equilibria are given :
N2 + 3H2 = 2NHs3 K1
N2 + O2 = 2NO K2
Hz + %Oz = H20 Ks
The equilibrium constant of the reaction :
2NHs + —02 2NO + 3H20 in terms of K1, K2 and Kz is :
=1 arg i ™ € -
N2 + 3H2 = 2NHs K1
N2 + O2 = 2NO Kz
H + 502 = H:20 Kz
rfaferar 2NHs + —Ozf 2NO + 3H20 &1 1Y f9di® Ki, K2 a9 Ks & Ual & 71 7 -
2
@A) K K2 @®) Kiks (c¥) KK (D) Ki Kz Ks
3 K2 Kl
NH,]? [NOJ?
Sol.  (I) No+3Hz == 2NHs; K1 = L ll) N2 + O2 2NO; Ko =
0 T IN,JH, " [N,1[0,]
(1) Hz + 20, = H,0; K3 = Lo]y
2 [H,][0,]"2
2 3 3
(IV) 2NHz + 20, = 2NO + 3H.0; Ko = N [HZO]S/ = KK
2 INH;P[0,12  Ka
4, Calculate pH of following solutions :
=1 faegdl & pH @ TOFT HIRY -
(a) 1072 N H2S0a4 (b) 102M Ba(OH)2
(A)1.7,12.3 (B) 2,12 (C)1.7,12 (D*) 2,12.3
5. pH of a strong acid solution is 3. On dilution, its pH changes to 5. How many times the dilution has
takes place :
(A) 2 times (B*) 100 times
(C) 5/3 times (D) this is not possible with dilution
TP UGel A B fderad @ pH 3 B O HYA W $9H pH yRafid Sax 5 & ol 8| A1 agy 34
@@= @1, f6a [ a7 fean T ?
(A) 2 T (B) 100 AT (C) 5/3 T (D) TIHT & g T9I TRl B
6.m pH of 108 N NaOH solution is :
10-8 N NaOH faeras @Y pH fr1 & :
(A)7.2 (B) 6.8 (C) 6.98 (D*) 7.02
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7.

Sol.

Sol.

10.

11.=

12.

Sol.

13.

AnNs.
Sol.

A solution is prepared by urea and water. If mole fraction of water is 0.8 in the solution. Find the ratio of
mass of urea & water.

IR 7 T gRT U etz g T | af] feras # ofl @ A =1 0.8 & o1 IRAT 9 ol & gHH
BT U ST DI |

5 6 1 4

(A < ® ¢ © 1 © %
Wiyea _02x60 _5
W, 0.8x18 6

water

WaRar  0.2x60 5
W, 0.8x18 6

Which of the following salts does not undergo hydrolysis :
1 W P AT BT TTA 3rTESH TE BT B
(A) CH3COONH4 (B) FeCls.6H20 (C*) KClI (D) KCN

Which of the following complex is hon—ionizable in aqueous solution ?
1 & 9§ B9 1 dqgd S [ | e T8 99RAT |
(A*) [Co (NHz)sCl3] (B) [Co(NHs)4Cl2]CI (C) [Co(NH3)s]Cls (D) [Co(NHs3)e]Cl2

Which of the following ligands is expected to be bidentate ligand?
(A) Thiocyanate (B*) Oxalate (C) Ethanamine (D) Ethanenitrile

=1 & 9 o w1 ferivs, fge<ge formios g =nfeg ?
(A) TRRAE (CREIESE (C) TA=THA (D) TATECIS A

Maximum coordination number of EDTA is
EDTA & 3ifdhaq T9-=<a |1 ©

(A) 4 (B) 5 (C1) 6 (D) 8

The ambidentate as well as monodentate ligand is :

ISP S AA—H UHel qgdb forvs B

(A) NH2—NH:2 (B*) OCN- (C) N3~ (D) gly

NH2—-NH2, OCN-, N3~ are monodentate ligand where as dmg is bidentate ligand and OCN- is a
ambidentate also.

NH2—NH2, OCN-, N3~ Tohdl S foriivs & Siafd dmg fgage foriivs @ T2 OCN- ta IWdeds feriive
Aol

If the number of N-atoms in 1 molecule of Hyponitrous acid is x and the basicity of Boric acid is y, find
the sum (x +y).
IS BRUMISEH R & T 379 H, N-URHATIRI & F&T x B AT IRIS 3 B ARSBAT y B | T9 (X + y) BT

HM F| B ?
3
Hyponitrous acid = H2N20:2 X=2
Basicity of Boricacid =y =1
X+y=2+1=3.
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gdl. BISUIMISSY 3% = HaN202 x=2
IR 37 D aRBar=y =1
X+y=2+1=3.

14. Calculate % degree of dissociation of 0.5 M NHz at 25°C in a solution of pH =12
% faerae @ pH=128 # 25°C WX 0.5 M NHz: & faaIo™ ®Ife & % & 0T 1) |

Sol.  NH4sOH = NH4* + OH-

C 0 0
C(l-a) Ca Ca
Ca =107 pH =12
-2
a=19" =2,1020r2% pOH=12
[OH] =102
Ans. 2%
15. Hydrogen gas saturated with water vapour is confined under a piston in a container with confined

volume 10 litres as shown. The container also contains some liquid water. The partial pressure of H,

over liquid water is 80 cm of Hg column. If now the piston is moved such that confined volume is

doubled, then find final total pressure over water liquid in the container. (aq. tension = 20 cm of Hg

column)

Total pressure in cm of Hg
10

)

(Neglect volume of liquid H,0). (Report your answer as y, where y =

H.(9)
ermrrm— H,0 liquid
Q‘cﬁ103ﬁawmﬁﬁﬁgﬁwﬁmwﬁqﬁqmaﬁmﬁvaﬁmwm%|uﬁr
H g A A &9 o |l SURYT 8| 9 Ofd & HW, H, BT Al a6, Hg Hier™ & 80 cm & aRTeR 2 |
e 39 fIed B 39 UPR A SR IR &6 915 B1 ARG AT 8 91, T U H &9 oA & SR
FA &9 F1 B ? (H,0 BT g1 drd= 20 cm of Hg) (H,0 &a & A B 19 Alford)

Hd ¥ (Hg Eﬁﬁﬁ’r.ﬁ))
10

QAT STR y & wY § AT, ST&f y =

H,O <9
Ans. 6
Sol. Pressure of H, gas = 80 cm of Hg
Now, if the volume of the piston is doubled, then V.P. of water won’t change but pressure of H, will
become half
= P, = 40 cm of Hg

V. P. of water = 20 cm of Hg
Total pressure = 20 + 40 = 60 cm of Hg.
Therefore, answer = 60/10 = 6.
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Sol.  H, %™ 1 T@ = Hg T 80 cm
39 IR U & AFAA DI YA PR AT WY, G9 Sl BT V.P. gRafclia &0 81 8, iR H, H1 1@ IA1e
EESICIRS
= Py, =40cm of Hg
H,O &1 V. P. =20 cm of Hg
Hel ard = 20 + 40 = 60 cm of Hg.
3[q: IR = 60/10 = 6.

DPP No. # B8 (JEE-ADVANCED)

Total Marks: 39 Max. Time: 27 min.

Multiple choice objective ('-1' negative marking) Q.1to Q.4 (4 marks, 2 min.) [16, 08]

Comprehension ('-1' negative marking) Q.5to Q.6 (3 marks, 2 min.) [06, 04]

Numerical Value Questions (‘0" negative marking) Q.7 to Q.9 (3 marks, 3 min.) [09, 09]

Match the Following (no negative marking) Q.10 (8 marks, 6 min.) [08, 06]
ANSWER KEY

1. (ABC) 2. (BD) 3. (CD) 4. (ABC) 5. (©) 6. © 7. 3)

8. 4) 9. ) 10. (A) —q, (B) -p, (C) —s, (D) —r

1* Which of the following statement(s) is/are correct ?

(A*) The electronic configuration of Cr is [Ar] 3d%4st. (Atomic number of Cr = 24).
(B*) The magnetic quantum number may have a negative value.

(C*) In silver atom, 23 electrons have a spin of one type and 24 of the opposite type.
(Atomic number of Ag = 47)

(D) The average oxidation state of nitrogen in HNs is —3.

o 8 Q 19 BUe 98 8/8 ?

(A*) Cr &1 gelagiie =T [Ar] 3d54s! g (Cr &1 URATY A1 = 24).

(B*) JR@II FTCH HET U UMD A T B |

(C*) RYeaR TR #, 23 SIS b UPHR HI FHUl g 24 Selagi[ [AuRIG UHR HI Fhol I ¢ |
(Ag BT URHIY] HHID = 47)

(D) HN3 ® ATSEISM @I 3ivId SifRAIHRoT raven —3 &

2*a  Which of the following complex(s) ions obeys Sidgwick’s effective atomic number (EAN) rule ?
1 dga Al # @ B Rrefad g9 uvAT] wHie (EAN) 99 &1 arerd aRd § 7
(A) [Fe(CN)e]*- (B*) [Fe(CN)e]*- (C) [Cr(NH3)s ]3* (D*) [Ni(CO)4]

Sol. (B)E.AN.=26-2+12=36
(D) E.AAIN. =28 +8=236

3.* Which of the following complex(s) will give white precipitate with BaClz solution ?

/1 A ¥ B/ BR Aqd BaCly oA & A1 31 o 9wa faed <l 2 |
(A) [Cr(NH3)sSO4] CI (B) [CO(NH3)4CI2]NO2  (C*) [Cr(NH3)sCl] SO4  (D*) [Cr(NH3)sBr] SO4
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4*a  The 'brown ring' formed at the junction of two layers in the test of nitrate is due to the formation of a

Sol.

T

complex ion, [Fe(H20)sNOJ?*. Which of the following statement(s) is/are correct for this complex.
[u=3.87 B.M.]?
(A*) Oxidation state of Fe is +1 and NO exists as NO*.
(B*) The complex ion is in octahedral geometry as attained by sp3d? hybridisation
(C*) The complex is paramagnetic and has three unpaired electrons due to transfer of electron from NO
to Fe?*.
(D) The complex is in octahedral geometry as attained by d2sp? hybridisation.
qEge @ e ¥, 71 w_dl @ A 9 (at the junction) R, F@A AT [Fe(H20)sNOl+ & fHfor &
PR, Th P g’ 1 T B B 39 W@a o fog FF H 9 de/aa $UF 9 3/8 |
[u=3.87 B.M.]?
(A*¥) Fe 1 STRIHRUT @=eq +1 a1 NO, NO*® ®U # 1R 3T 2 |
(B*) @ MR spid2 HHRYT §RI, ACHADI ST &« 8 |
(C*) Iqd ATFHI & T NO H Fe?* Bl Soldgl= WIMIRY & HRY A9 JGFAd Seldeid &l & |
(D) HaHe AT d2spd HHRYT g, JCHADBIT AT @@l B |

. . 3d 4s 4p 4d
(FeH.O)NOL [T T4 T4 ] (] [GIEIE [BIEL T T

sp’d’ hybridisation

Number of unpaired electrons = 3 ; So, p = /3(2+3) =3.87 B.M.

' . 3d 4s 4p 4d
[Fe(H,0)sNO] [T [T 1111 AR R
sp’d” BT

YT golag= B F&T = 3 ;31 p= 3(2+3) =3.87 B.M.

Comprehension # (Q.5t0 6) =

According to crystal field theory, a stronger ligand produces larger A. Due to this electrons get paired up
in the presence of strong ligands. Hence, a metal ion in a complex with same coordination number
show different magnetic behaviour in the presence of different ligands.

The splitting of d orbitals along with presence of empty orbitals and electrons may result into colour of
complexes.

T # (497 G5 W 6 WD) =

Sol.

e & RIGITJER, Udh Ydd fofIvs 98§ A S91d1 8 | $9& BRY Jdd foriive &1 IuReIfd # seldg =
AT B S T | 3 WA WY 61 9T P W@ H U g onad fafde fervel @ suRefa #
=1 g=o FaER TUW 2| d FaH & [Qued & |q, R Fadl 9 soagml o IuRafd &
IRy, Agd T B B |

Which of the following complexes is a paramagnetic inner orbital complex?

1§ 9 BT S Ua IS ARG BeIdh Hahel & 2

(A) [Fe(CN)s]*+ (B) [CoCl4]> (C*) [Cu(NH3)a]?* (D) [Ni(CN)4]*
[Fe(CN)e]*~

F62+, t296 ego

diamagnetic, inner orbital

[CoCl4)?-

Co?,  tog® eg?

paramagnetic, outer orbital

[Cu(NHs3)4]?*

/\
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Sol.

7.5

Ans.

Sol.
Sol.

Ans.

Sol.

Cu?t, d° square planar, dsp?
paramagnetic, inner orbital
[Ni(CN)4]%-

Niz* dg, square planar
inner orbital,  diamagnetic
[Fe(CN)e]*+

Fe?*, tgf eq°

EIRELSEIR HT<IRSD PHeTh
[CoCl4)2-

Co?t, t295 Egz

FTTEDIY T BeTD
[Cu(NH3)a]?*

Cuz*, d° T AT, dsp?
AT D, HTIRD DBETDh
[Ni(CN)4]%

Ni2+ dé, T FHAA

ARG Hetd, fTgDHIg

Which of the following pair of species is coloured in aqueous solution?

1 A BIRA goiodl ®1 g Sy f[AdeE § 0 g ?

(A) CuSOq4, CaClz (B) CuSOs4, CuCl (C*) KMnOs, CuSOs4 (D) CuClz, ZnCl2
Cu?* — blue coloured

Cu*, Ca?*, Zn?* salts are colourless.

KMnOzs is purple coloured.

Cu2* — =fIefl 39

Cu*, Ca?*, Zn2* aqu] T8 B |

KMnOs ST 37 &1 2 |

Number of bidentate monoanionic ligands among the following are :

Acetylacetonato, Oxalato, Dimethylglyoximato, Glycinato, Azido, Ethylenediaminetetracetato,
Propylenediamine

1 A 9 fgege veRvaie forivs &) dwm € ¢

TRifeauRicer,  sifRiciel, SsAfeagsiirife, TosiiFel, Togel, UeiFesudHeguiice,

3
Bidentate monoanionic ligands are Acetylacetonato, Dimethylglyoximato, Glycinato.

fgagd vhrvmafe forvs e 8 : TRifeauRicel, SrerforavergsiiariTel , TemgRimel |

Number of complexes that are paramagnetic in nature with number of unpaired electrons (n > 2) are :

T el B AT R TR FTIADIA & T T I FraR T B R (n122) B

1. [MnCls]*= 2. [Mn2(CO)10] 3. [V(CO)el 4. [Ni(H20)e]Cl2
5. [Pt(NH3)2Cl2] 6. [Co(NHs3)2(H20)4]Cl2 7. [Ni(CN)4]?- 8. [Cu(H20)4)?*
9. K3[Cr(CN)e]

4

[MnCI4]2‘, [Ni(H20)6]Cl2, [Co(NHz)2(H20)4]Cl2, K3[Cr(CN)g].

/\
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9.1

Ans.
Sol.

10.=

Number of chelate rings in [Cr(ox)3]*- = a

Number of chelate rings in [Co(en) (NH3)2(Py)2]** = b

Number of chelate rings in [Fe(EDTA)]-=c

Number of chelate rings in brown ring complex [Fe(H20)s(NO)]SO4 =d
Calculate the value of (a + b +c +d) is..........

[Cr(ox)s]3> # fdelc qerai @) 91 = a

[Co(en) (NH3)2(Py)J3* # fhaie gerdl & @ =b
[Fe(EDTA)- ¥ fdele 9ol &1 | = ¢

R I g [Fe(H20)s(NO)]SO4 3 fdhele g &1 w&=an =d
(a+b+c+d)® A B TOFET R |

9

a=3,b=1,¢c=5d=0 =>(a+b+c+d)=9

Match the compounds of List | with the appropriate Hybridisation in List Il

List-I

List-II

(Complex)

(Hybridisation)

(A)

[Cr(H20)3(NO2)3]

(P)

spid?

(B)

[Ni(H20)2Cl2(en)]

(a)

d?sp?®

©

[Pt(NH3)2Cl2]

(N

spd

(D)

[Ni(CO)a]

(s)

dsp?

= |

H I W Aiffer &1 g 1 H Ry T Sugad GHR0 & A1 Aferd Sifey

-l

-l

(HBe)

GEa)

(A)

[Cr(H20)3(NO2)3]

()

spéd?

(B)

[Ni(H20)2Cl2(en)]

(a)

d2sp3

©

[Pt(NH3)2Cl2]

()

sps

(D)

[Ni(CO)a]

(s)

dsp?

Ans. A—q, B—p, C-s, D-r
Sol. Refer class notes

DPP No.# B9 (JEE-MAIN)

Total Marks: 45

Max. Time: 33 min.

Single choice Objective ('-1' negative marking) Q.1 to Q.12 (3 marks, 2 min.) [36, 24]

Numerical Value Questions (‘0" negative marking) Q.13 to Q.15 (3 marks, 3 min.) [09, 09]
ANSWER KEY

1. (A) 2. (B) 3. (©) 4, (A) 5. (©) 6. (B) 7. ©)

8. (D) 9. (A) 10. (B) 11. (D) 12. (©) 13. 2 14. 3

15. 0)

1. Calculate the pH of solution obtained by mixing 100 ml of 0.01 M HCI solution & 100 ml of 0.02 M

H2S0a4 solution.

0.01 M HCI & 100 ml @21 fader= 0.02 M H2S04 @ 100 ml & faeras &1 fiem™ o g faeras &) pH @1

gt ?
(A%) 1.6

(B) 1.82 (C) 2

(D) 1.7

AN Resonance”®
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2.n The preparation of SO3(g) by reaction
S0z (g) + 302 (g) = SO: (@)

504

1407 T,

© 304

= 204 E
is an exothermic reaction. If the preparation follows the following ° 10l 1
temperature-pressure relationship for its % yield, Ki, K2 and Ks are the | |

equilibrium constant for

respectively. The correct option is :

A)T3>T2>T:

—
2 3 4
e

]

T T
1

Pressure (atm) —

the given reaction at temperature Ti, T2 and Ts

(B*) Ts<T2<T:

(C) K1 =Kz2=Ks (D) Nothing could be predicted about temperature through given information.
) . 50 4
B S0, (g) + 202 (g) = SOs (g) » 40} I
. T 304
AMfHAT & RT SOs(g) FT WYelwwT & & o 6 Swwardy arfdfpan @ s = | T:
% @t & foy AT S TR B AR kA @ oy e Ty, T2 104 K
TAT T3 WX HH: ARATERRAT FIaics Ky, Ko @1 Ks 8 a1 98l fadeq 81m | =1
Pressure (atm) —
(A) T3>T2>Ts B¥) Ta<T2<T:
(C) K1 =Kz = K3 (D) & S I S AER W ATIAM $I A el ol ST FHhall © |
3. In which of the following cases, the aqueous solution is not basic :
| . BeClz II. LIiCN [1I. (NH4)2C204 IV. CsHsNBr V. NaF
(A) 1l & V only (B) 1 & IV only (CH1 &IV (D) 1 & 11l Only
o & | P STl e ey T #
. BeClz II. LIiCN . (NH4)2C204 IV. CsHsNBr V. NaF
(A) ®ad [l g V (B) ®adt | qT IV (CH 1, e IV (D) daer | qT Il
4, [Co(NO2)3Cls] and [Co(ONO)sCls] shows :
(A*) linkage isoemrism (B) geometrical isomerism
(C) coordination isomerism (D) none of the above
[Co(NO2)sCls] T [Co(ONO)sCls] Teriar ® :
(A*) 9E9 FHTaI (B) STy eraree
(C) UHTNI FHIGIET (D) &g &
Sol. Linkage isomerism : This type of isomerism is shown by complexes which have an ambidentate

ligand present in it. NO—2, CN-, SCN- are ambidentate ligands as each of them contain more than one
donor atoms. In one structure only one donor atom is bonded to metal atom. e.g., : [Co (NO2)sCls] and
[Co (ONO)s Cl3] In first case, N is donor atom and in second case O is donor atom.

A, ¥ GHIEGE! : 39 UEHR B FAEIEA G §IR1 SR Al & | NO—2, CN-, SCN- 3wger! fori=e 81
Fifs IS H P 9 AP 1 IRATY B & |
TS AMHI § Sl q URATY o7 IRATY] | 99 B & | 37 [Co (NO2)sCls] T2 [Co(ONO)s Cls] %
Rerfd #, N g7am u=em] 2 2 | qen fegefa Rerfa # O gran =) 8 € |

5a [Co(NH3)sBr]SO4 and [Co(NH3)sSO4]Br are examples of which of the following type of isomerism ?

(A) Linkage

(B) Geometrical (C*) lonization (D) Optical isomerism

[Co(NH3)sBr]SO4 3R [Co(NH3)sSO4]Br f=ifeiRad # & b qHM@agadr &1 ISTexor & ?
NEES! (B) STfHeig (C*) 3=+ (D) UHRIE FHEIad
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DPPs BOOKLET-2 VISHESH (JD) | CHEMISTRY

Sol. lonisation isomerism occurs when the counter ion in a coordination compound is itself a potential ligand
and can displace a ligand which can then become the counter ion. Here exchange of SO4?- and Br-
ions take place.

Bl I FATGIAdT I IRl Sl @ o9 Uob Sudsadiel e § wad gfdemad & te Wide forfivs gar 8
AT U foriive &1 favenfia s SW Ufdsma a1 a1 B | I&f SO#2- T Br- 3+ &1 faf sy 2rdr & |

6. Fac-Mer isomerism is associated with which one of the following complexes ? (M = central metal)
FHAGI-XERIG FAEIGd 79 # § S F@a 9 FR=HET 2 2 (M = ST 97g)
(A) [M(AB)2] (B*) [Masbs] (C) [IM(AA)3] (D) [Mazbzcd]
a a a a
N N L bl o7 Al b
M (0] M Co
Sol. b& ~a b/l ~ b ~a b/l ~
b a b a
fac— mer— Bl HIT— IEnfRip—
7. Which of the following will not show geometrical isomerism ?
=1 9§ 9 P st e w8 gertar § ?
(A) [Cr(NHs)4Cl2]Cl (B) [Co(en)Cl2]CI (C*) [Co(NH3)sNO2]Cl2 (D) [Pt(NH3)2Cl2]
NH, 2+
OZN\l /NH3 . . ¢
Sol. /ﬁo\ It exists in one form only. I8 ®dcl Y& &1 AALRAT H YT AT 2 |
HN NH,
NH,

8. Among the following which is not the n-bonded organometallic compound?

1§ 9 P -9 wrdafead A T8 87

(A) K[PtCl3(n2 — C2H4)] (B) Fe(n®— CsHs)2 (C) Cr(n® — CeHe)z (D*) (C2Hs)4Pb
Sol. In (C2Hs)sPb (organometallic compounds of lead) single bonds are present in C.H;
form of sigma bond. pi bonded organometallic compound includes organometllic |
L Pb
compounds of alkenes, alkynes and some other carbon containing compounds /| AN
; ; ; ; ; C,H; C.H,
having pi electrons in their molecular orbitals. C,H,

Sol.  (CzHs)aPb (fo & Beenfeas WD) § o974 & BT § Tdha I SURUYT & 2| C.Hs
n-df0a PEfas S I AMVgd Herdl § goldgd @ ald AND  gad Pb
eI, Tehlss 9 HB AT B9 & deenfeas Afe aftafod = 2| CZHS/(LH\CZHS

9. The pair of species with the same bond order is :

WeN & 3/ g™ H e+ HH Uh |AH 8, 98 ©
(A*) 02>, B2 (B) O2*, NO* (C)NO, CO (D) N2, O2

Sol. Both O2?~ and B2 had bond order equal to 1.
022~ TAT B2 1 &1 9% 5H 1 B |

10.=  Among the following metal carbonyls, the C-O bond length is largest in :

frfaRea arg s § 9 fead C-0 aey 9 F90 = & °

(A) Mn(CO)e]* (B*) [V(CO)e] (C) [Cr(CO)s)] (D) [Fe(CO)s]

Sol. As formal negative charge increases on the complex the tendency of n back bonding between metal ion
and CO increases and thus the bond order of CO decreases. Hence the CO bond order is lowest in
[V(CO)q] .
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DPPs BOOKLET-2 VISHESH (JD) | CHEMISTRY

Sol.

11x=

12.

Sol.

13.

Ans.
Sol.

1

Bond length .« ——M
Bond order

SR STAIR® FOHD JMMIT el IR 9] © 99 &1 81 3MI a1 CO & A& 7 Ued a7 & yafd qeail
2| 39Ty CO &1 S %H Tedl & | 39 UBR [V(CO)s] H CO &1 5% A Jqad 1 Bl B |

e TS o 1

99 HH

Which of the following is optically active ?

(A) [Pt(Br)(Cl)(Ns)(SCN)]- (B) tans—[Co(en)2(SCN)]®
(C) fac—[Co(H20)sF3] (D*) [Co(gly)q]

/1 # & 19 g w5 | Aty g °?

(A) [Pt(Br)(Cl)(Ns)(SCN)J2- (B) fawer—{Co(en)2(SCN)2]®
(C) & (fac)-[Co(H20)sF3] (D) [Co (gly)s]

Which of the following statements is INCORRECT ?
(A) Complex [Co(NHs)4(H20)CI]Brz can show both hydrate as well as ionization isomerism.
(B) Complex [Co(NHzs)s(H20)](NOs)s can show hydrate isomerism.
(C*) Complex [Pt(NHs)4][PtCls] cannot show coordination isomerism.
(D) [Co(NH3)4(NO2)CIICI can show both ionization as well as linkage isomerism.
/1 # ¥ DI FUA qA TE &
(A) §&e [Co(NHs)a(H20)Cl|Br2 B8 SC FHGIEM! TT 3T FHAGIT Q1 HI TSR R Fhall & |
(B) THA [Co(NH3)s(H20)](NO3)s BTS$T FHAGIT YaRid HR Hahdl o |
(C*) & [Pt(NHs)4][PtCle] SUHEHIISIe FHGIadl YaRia T8l &R |Hdl 2 |
(D) g [Co(NHs)a(NO2)CIICl 3=+ SHragad a fofdhs FHEgadn, ai+l UsRid &R |dhdl 3 |
(A) [Co(NHz3)4(H20)CI]Br2 and [Co(NH3)4Br2]CI.H20 ; ionization as well as hydrate isomers.
(B) [Co(NHz3)5(H20)](NO3)3 and [Co(NH3)s(NO3)](NO3)2H20 hydrate isomers.
(C) [Pt(NH3)4]?* [PtCls]>= and [Pt(NH3)4Cl2]?* [PtCl4]?-
Pt(Il)  Pt(IV) Pt(IV) Pt(I1)
(D) [Co(NH3)4(NO2)CIICI; [Co(NHz)4(ONO)CI|CI linkage isomer and [Co(NH3)4Cl2]NO2 ionization isomer.
(A) [Co(NH3)4(H20)CI]Br2 G211 [Co(NH3)4Br2]Cl.H20 ; A= 21 8lgge AATaIdl
(B) [Co(NHs)s(H20)](NOs)s T2 [Co(NH3)5(NO3)](NO3)2H-0 BTS$e FHTaIE!
(C) [Pt(NH3)4]?* [PtClg]> T [Pt(NH3)4Cl2]?* [PtCla]*
Pt(Il)  Pt(IV) Pt(IV) Pt(I1)
(D) [Co(NH3)a(NO2)CIICI; [Co(NH3)s(ONO)CIICI feidst daraadt dem [Co(NHs)4Cl]NO2 M=+ |HTaady

Find the solubility of As,S; in a10-?M Na,S solution assuming no hydrolysis of cationic or anionic part.

Given : K, for As,S; = % x 1024, Report your answer as Y where : solubility (in mol/L) = Y x 10-11,
T 102M Na,S faeiaa # As,S, @1 fdergal = S ? (@A &, garafe s womafie 4R &1
feo’y 4l yBR b1 St gvEes TE & R) (RA B 1 As,S; B A K, = x 10724) 0+ STR Y & ®U A
AR S8 faerar (mol/L #) = ¥ x 10-1L,
2
As,S; = 2As3* + 352~

2S5’ 35'+102

~ 1072

/\
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DPPs BOOKLET-2 VISHESH (JD) | CHEMISTRY
Now, [As%]? [SZ]3 = K,

- (25)2 (1072)3 = (6715x10-24j £ §'=2x10MmollL. . Y=2

14, The bond order of the underlined species; NOHSOuis :
gifepd TS NOHSO4®T 94 A § |
Ans. 3

Sol. NOHSO: exists as NO- and HSO:s- ; NO- is derivative of oxygen and isoelectronic with Oz2+ . Bond order
is1/2 (10-4)=3.

84 : NOHSOs, NO:- @ HSO.~ & ®U ¥ Rd@ I&dl &1 NO- RS &1 A~ © a1 Oz B A
gl D & | 98 %HH 1/2 (10—4)=3 8|

15. What is the spin only magnetic moment value (in Bhor magneton units) of [V(CO)s]-
[V(CO)e]- @1 U=ishvl A1 Fwaia MYl (spin only magnetic moment) & IR e s&1§ (Bohr
magneton units) § T BT :

Ans. O
Sol.  The Vandium is in —1 oxidation state and CO is a strong field ligand so compels for the pairing of
electrons. Thus the complex has d? sp3 hybridisation and is diamagnetic.

3d 4s 4p .

BTRT RIS ] LTS

[V(CO)e]- Rearrangement d’sp’ hybridization

pem = «/n(n +2) =0 as there is no unpaired electrons.

BA: g W IASTH DI JATRIDBROT faRAT —1 & TAT CO U Uad ferils B (a: I8 Seldg Al &l A & oy

eI FIAT B | 39 PR FHel Bl AHI0T d2spd § oIl I8 URrg=arg 8 |
3d 4s

(DA

[V(CO)e]- Rearrangement d’sp’ hybridization

usw = JN(n+2) =0 Wi s v I gfad goagi= SuRerd & 2|

DPP No. # B10 (JEE-ADVANCED)

Total Marks: 39 Max. Time: 27 min.
Multiple choice objective ('-1' negative marking) Q.1to Q.4 (4 marks, 2 min.) [16, 08]
Comprehension ('-1' negative marking) Q.5to Q.6 (3 marks, 2 min.) [06, 04]
Numerical Value Questions (‘0" negative marking) Q.7 to Q.9 (3 marks, 3 min.) [09, 09]
Match the Following (no negative marking) Q.10 (8 marks, 6 min.) [08, 06]
ANSWER KEY
1. (BD) 2. (ACD) 3. (AD) 4. (ABD) 5. (B) 6. (A) 7. (02)
8. (4) 9. (4) 10.  (A)-p.a,r;(B)-a;(C)-p,s;(D)-p,s
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1* Consider the following relations for EMF of an electrochemical cell :
(i) EMF of cell = (Oxidation potential of anode) — (Reduction potential of cathode)
(i) EMF of cell = (Oxidation potential of anode) + (Reduction potential of cathode)
(iii) EMF of cell = (Reduction potential of anode) + (Reduction potential of cathode)
(iv) EMF of cell = (Oxidation potential of anode) — (Oxidation potential of cathode)
Which of the above relation(s) is/are correct
T Jgd IS G & Igd aed 99 (EMF) & fon e sy wR faar s ¢
(i) ¥ BT EMF = (TS &1 SifRAIHR fawa) — (dere &1 u=aad fava)
(i) A BT EMF = (TAIS &1 AfRIBR0T fawa) + (Heie &1 rv=ae fawa)
(iii) A BT EMF = (TAIS &1 109g+ fI9a) + (SIS &1 mu=ad fawa)
(iv) & BT EMF = (TS BT ATRABRY fa9a) — (Pl &1 friidror fava)
SWRIFd T= § H B/ F& & 7

(A) (i) (B¥) (ii) (C) (i) (D) (iv)

Sol. EMF of a cell = Reduction potential of cathode — Reduction potential of anode
= Reduction potential of cathode + Oxidation potential of anode
= Oxidation potential of anode — Oxidation potential of cathode.

Sol. A BT EMF = $TS &1 9T fa9qd — TArs &1 0= favg
= DHATE BT JTII A9q + TAIS &1 TR0l favg

= IS BT ATRABR fawg — Hofs &1 iR fawg
2.* Among the following samples, the same number of molecules are in :
(A*) 28 g of N2 (B) 27 g of H20 (C*) 46 g of C2HsOH (D*) 56 g of CsHs
o gret | @ fead el @ e wwe ©
(A*) N2 & 28 U (B) H:O & 27 I (C*) C2HsOH & 46 UM (D*) C4Hg & 56 T
Sol. (A) No. of molecules = % x Na = Na (B) No. of molecules = f—; x Na=1.5Na
46 54
(C) No. of molecules = 26 x Na = Na (D) No. of molecules :5—4 x Na = Na
. . 28 ! . 27
Bl (A)aqaﬁa%ﬁ@T:EXNA:NA (B)arvgaﬁa%??@n:ﬁ x Na=1.5 Na
! . 46 ! . 54
(C)angsﬂaﬁw@ﬂz4—6 x Na = Na (D)maﬁaﬁvw:s—AfoA:NA

3.* For the cell TI'| TI* (0.001 M) | | Cu?* (0.1 M) | Cu. Ecen at 25°C is 0.83 V, which can be increased-

(A*) by increasing [Cu?*] (B) by increasing [TI*]
(C) by decreasing [Cu?'] (D*) by decreasing [TI]
25°C WX TI | TI* (0.001 M) | | Cu?* (0.1 M) | Cu I & folU Ecen 0.83 V & @ 9 fFd UBR q@RIT oI
HHAT B |
(A [Cu*]9g™ & (B) [TF]¥eM ¥ (C) [Cu?] 5T & (D¥) [TF] &Ier &
Sol. Ecen increases by increasing concentration of oxidised species at cathode and by increasing

concentration of reduced species at anode.
Or by decreasing concentration of reduced species at cathode on decreasing concentration of oxidixed
species at anode.
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DPPs BOOKLET-2 VISHESH (ID) | CHEMISTRY
Sol.  E4 @1 AF dAie R SNieR |Ris & drsdl 4 gfg $-9 a1 THrs R JUaId MR &1 sl
# gfg F | Je B |
A DA W qaTs ARG P A=l § FH B qAT e R A Weie 31 arsar 4 A
B | Eoq BT A G 2 |

4.*=  Make out the right combination of cell and condition for the spontaneity :

I BT FE AT AT AU & ad: yafodr o IRRUfY Iarsy —

(A¥) Pt (H2) | HCI | Pt (H2) ; P1> P2 (B*) Zn | Zn?* (Cy) || Zn?* (C2) | Zn ; C2 > C1
P: 1M P2
(C) Pt (Cl2) | CI- (Cy) || CI- (C2) | Pt (Cl2); C2 > C1 (D*) Pt (H2) | HCI (C1) || HCI (C2) | Pt (H2) ; C2 > C1
1 atm 1 atm 1 atm 1 atm
Sol. For spontaneity, Ecei > 0
E°ei = O for concentration cell.
(A) Anode : Ho—— Zn* + 2e~

Cathode : Zn*+2e—— H>
H2 / anode —— H2 / cathode

Eoor = — 20591 Hp /cathode _ 00591 /P, _ 0
2 H, / anode 2 P,
(B) Anode : Zn (s) —> Zn?* + 2e-
Cathode : Zn?* +2e-—— Zn (s)
Zn?* | cathode —— Zn2* / anode
_ 0.0591 Zn**/anode _ 0.0591, P, _
Ecen = — log — =— log -2 =+ve
2 Zn** / cathode 2 P
Sol. @@ @ foIY, Eew >0
arfsad dd & foTT % = 0
(A) TrS: Hz —— Zn* + 2e-
DTS Zn*+2e-— > H»
Hz / TS —— H2 / BeiTs
E«s = —log = —log = +ve
(B) THIS: Zn (s) —> Zn?* + 2e-
PATS Zn%* + 2e-—— 7Zn (s)
Zn2* | BAS —> Zn2* [ TATS
_0.0591 Zn**/anode _ 0.0591, P, _
Eoa = — 5 =— log—2 = +ve
2 Zn“* / cathode 2 P
Comprehension # =
©®

Zn Cu electrode
electrode
1L, 2MZnS0O, 1L,0.2 M CuSO,
Given (fam T ?) E =-076V, E =0.34V
Zn+2|zn Cu+2|Cu

Now, answer the following questions : (/@ 4/ Tl & IR ST )

R ® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
/\ ESDnanCE Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in PAGE NO.-40
Educating for better tomorrow Toll Free : 1800 258 5555 | CIN: US0302RJ2007PLC024029 '



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

DPPs BOOKLET-2 VISHESH (JD) | CHEMISTRY

5.

Sol.

Sol.

7.5

Ans.

Sol.

Sol.

2.303xR

The emf of cell at 200K is : [Given : = 2 x 10~ and assume that E° values are independent of

temperature.]

200K A TR ¥l BT emf et ® ¢ [feam ® @:2x10‘4ﬂmﬂﬁﬁ3@$ﬂﬁ,ﬁmq’\’ﬁﬁ’\’ﬂﬁ

B |]
(A) 1.7V (B%) 1.08 V (C) 1.09 V (D) 1.10V
+2
Ecel = EOan — 2303RT 10g (ZN7) .76 + 0.34 — 2303x8:31x200,,, 2 _ 4 g yolt,
nF (cu?) 296500 0.2

At what conc of Cu?*, emf of the cell will be zero (at 298K) : (Assume concentration of Zn?* to remain

same, log 2 =0.3 & —22_ =37.3)
0.059
Cu*2 I @1 fHe Figar W ¥ 1 emf (298K AT WR) T &1 AT B : (I8 A & Zn*2 o1 |qr=a
A e ¥, log 2 = 0.3 T 22 =37.3)
0.059

(A%) 1 x 10-%7 (B) 1. 19 x 10-20 (C) 3.78 x 10~ (D) 0.0068

_ 0.059 2 _
Ecen =1.1 - > log T =
og 14 =112 _ 575 ~ 2 —ox10¥ [Cu?]=1x 1097 M

[Cu?>]  0.059 [Cu*]

At a certain temperature, the equilibrium constant (Kc) is 4/9 for the reaction :
CO(g) + H20(g) == CO2(g) + H2(g)

If we take 10 mole of each of the four gases in a one-litre container, what would be the equilibrium mole
percent of Hz (g), Report your answer by dividing 10.
JAfAfHaT CO(g) + H20(g) = CO2(g) + Hz(g) & forg, foell Mf¥aa au wr ar=masen ReRrid (K), 4/9

21 I TP offer e # ARl A B 10 A ford T g, a1 arreRen W Ha(g) &1 Al wied & g1,
IR 10 ¥ fauifora axa faRaw |

02
We have, 10 mole 10 mole 10 mole 10 mole Initial moles
CO(g) + H20(g) == CO2(9) + Hz(g)
10+x 10+x 10 — x 10 —x Moles at egb. or concentration at eq.
where x is the number of moles of each reactant changed to the products at equilibrium.
2
= (10_)()2 = 4/9 (given) or 10+x _ 30 (X=2
(10+x) 10-x
Mole percent of Hz (g) at equilibrium = 10-x 100=20 = % =2
8 & g, 109 10 A 10¥9d 10 91 URA™EG Hid
CO(g) + H20(g) == CO2(g) + Hz(9)
10+x 10+x 10-x 10-x IR R AT AT AR R sl
TRl X Uh® INBHE & Al & G & S 9rg IR I1E | gRafid &k 7 |
2
= BO=X° _ 49 (fam T B) am 105X 310 x=2
(10+x) 10 -x
10-x 20

AT W H(g) Arad gfoerd = x100=20 = 7 =2

40
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8.»  Which of the following aqueous solutions have pH > 7 at 25°C :

25°C R 91 § | S99 STelld faeras pH > 7 33d & -

CuSOa, KOH, AICls, HCOOH,
COgo, KHCOs3, CeHsNH3CI
Ans. 4

K2C20a4, NazS,

9.n How many of the following metals will not displace Hydrogen (Hz) from HCI ?

o1 & 9§ fba g1gd HCIH 9 gIsgio (Hz) Jad 81 & ?
Zn, Hg, Fe, Ag, Mg, Au, Cu, Li, Cs.

Ans. 4

Sol. Hg, Ag, Au, Cu

10.=» Match Matrix (EOAgWAg = 0.8, Ksp(AgCl) = 10720),
Column -1 Column - 11
(A) | Pt, H2 (0.1 bar) | H* (0.2 M) || H* (2 M) | H2 (0.01 bar), Pt | (p) | Concentration cell
(B) | Ag | AgCI (KCI, 0.1M) || Ag* (0.01M) | Ag (@) | Ecen >0
(C) | Cu|Cu? (0.2 M) || Cu?* (0.01 M) | Cu () | E°en = 0 but cell is working.
(D) | Pt,Clz (1bar) | HCI (0.1 M) || NaCl (0.1M) | Clz, Pt (1 bar) | (s) | non working condition
1 1 gafera sifmg : (E° Ag /g = 0-8 Ksp(AgCI) = 1019).
DicH -1 PicH — 11
(A) | Pt, H2 (0.1 bar) | H* (0.1 M) || H* (1 M) | H2 (0.01 bar), Pt | (p) | =T A«
(B) | Ag | AgCI (KCI, 0.1M) || Ag* (0.01M) | Ag (@) | Eqw>0
(C) | Cu| Cu?* (0.1 M) || Cu?* (0.01 M) | Cu (1) | E%w = 0 oifhs 1 BrIdRN B |
(D) | Pt,Cl2 (1bar) | HCI (0.1 M) || NaCl (0.1M) | Clz, Pt (1 bar) | (S) | ®rI®R a/awen d 8l 2|

Ans. (A)-p,q,r; (B)-q; ©)-p,s; (D)-p,s
Pu, ) [H'12
Sol. () Ecen=— 2059 jog P )l la
2 (PHz)a[H ]c
2
o,y = — 0:059 log 0.01x(0.)? _ 0059 . _ .

2 (0.1)x (2)? 2
(B) cell reaction Ag* + CI- = AgCI(s)
I srfafesar Ag* + Cl- = AgCI(s)
= Ecel = Eell — 0.059 Iog +1 —
1 [AgT]ICI']
— o 0.059 1
Efeet = =109 5 o101

= E%en — 0.059 x 3

Af but Eoen = 2222 og L =0.059 x 10
1 Ksp

3c: SO Ecen = 0.059 x 10 — 0.059 x 3
E°%ei # 0 and not conc cell T drsdl Jo &1 2 |

0.059 , [Cu*?], _0.059 01

(C) Ecen =0 — > log Cu?), = > 001 =-ve
__ 0059 [CI'], _ 0059 0.1 _
(D) Ecen = 5 |Og crl, 5 |Og 01 0
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DPP No.# B11 (JEE-MAIN)

Total Marks: 45 Max. Time: 33 min.

Single choice Objective ('-1' negative marking) Q.1 to Q.12 (3 marks, 2 min.) [36, 24]

Numerical Value Questions (‘0" negative marking) Q.13 to Q.15 (3 marks, 3 min.) [09, 09]
ANSWER KEY

1. (A) 2. (B) 3. (A) 4, (D) 5. (D) 6. (A) 7. (B)

8. (B) 9. (A) 10. (B) 11. (B) 12. (A) 13. (2) 14, Q)

15. 4)

1= Standard reduction potentials of the half reactions are given below :

Sol.

F2(9) + 26— 2F (aq) ; E°=+285V
Clz(g) + 2e- - 2CI- (aq) ; E°=+1.36V
Brz(l) + 2e- — 2Br- (aq) ; E°=+1.06V
I2(S) + 2e~ — 2I- (aq) ; E°=+0.53V
The strongest oxidising and reducing agents respectively are :
(A*) Fz and I~ (B) Brz and CI- (C) Clz and Br~ (D) Clz and Iz
el IfAfhar & AMS SyeaA fava < fiad T 2 -
F2(g) + 2e- > 2F (aq) ; E°=+285V
Clz(g) + 2e- — 2CI- (aq) ; E°=+136V
Bro(l) + 2e- — 2Br~ (aq) ; E°=+1.06 V
I2(s) + 2e~ — 21~ (aq) ; E°=+0.53V
Ugdd IUETIE AAT SIS HHL: B ¢
(A*) Foaerm I- (B) Brz 71 ClI- (C) Clz =11 Br- (D) Clz @11 12

E° more positive, reducing agent will be greater.
E° %1 A9 Af¥® B R Yol YIS B |

Z vs P graph is plotted for 1 mole of three different gases X, Y and Z at temperature T1.

T TR 9 A= T X, YT 29 & 1L Ha & U, Zh1 P & el 3Ry = 2 -

Then, which of the following graph is incorrect if the above plot is made for 1 mole of each gas at T2
temperature (T2 < Ty) :

T9 379 A DT NG TTeld 8, I I/ N & 1A @ fAIU T2 a1 (T2 < T1) W SWRIGT IRE 10
SIGIRE

(A) (©) (D)

/\
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3.

The emf of the following Daniell cell at 298 K is E1

Zn | ZnS04 (0.01M) | | CuSO4 (1.0M) | Cu
When concentration of ZnSO4 is 1.0 and that of CuSOa4 is 0.01 M, the EMF changed to E2. What is the
relationship between E1 and Ez ?

298 K IR el ¥« &1 EMF, E1 & :

Sol.

5n

Sol.

Zn | ZnSO4 (0.01M) | | CuSOa (1.0M) | Cu
19 ZnSO4 &1 Fr=dl 1.0 8 T1 CuSOs &1 0.0LME 1, EMF E2 8 Wl 8| E1 @ E2 & €19 &1 I §

(A*) E1> E2 (B) E1 < E2 C)Ei=E2 (D)E2=0,E120

If the E°en for a given reaction has a negative value, then which of the following gives the correct
relationships for the values of AG® and Keq ?

Ifs e IfAfha & fIU ECuq &1 ocH® A9 & ol 91 § & DI AGC AT Keq & HIF & foIU T8 A=
T 2?

(A)AG°>0;Keq>1 (B)AG°<0;Keq>1 (C)AG°<0;Keg<l (D¥)AG°>0;Keq<1

AG° = — nE°F

ECen >0

AGP = — RT/nKeq

AG° >0 ; Keg<1

Two aqueous solutions A and B containing solute CuSO4 and NaBr respectively were electrolysed
using latinum electrodes. The pH of the resulting solutions will show a/an :

(A) Increase in both the solutions (B) Decrease in both the solutions

(C) Increase in A and decrease in B (D*) Decrease in A and increase in B

T ST faderm A 9o B ¥, faerg $He: CuSO4 @2 NaBr SuRerd 2| s9H wifes™ soidgrs & SuAm
PR U, Igd qEe HRIT 11| 99 IR g+l & pH H w1 gRad= yefRia &8mm

(A) T+1 fae=i & pH # gfg 8t (B) T faer=ii & pH # &#H 811 |

(C)A® pH# gfg dam B & pH # &+ gt (D*) AD pHH & domr B pH # gfg &Ffi |

In solution A: Cu?* + 2e-—— Cu ; 2H20 —— Oz + 4H* + 4e~ (pH decreases)

In solution B: 2Br-—— Brz2 + 2e~; 2H20 + 2e-—— H2 + 20H~ (pH increases)
fam A §:  Cu?* +2e-—— Cu; 2H20 — Oz + 4H* + 4e~ (pH § FHHY)

fq@@ BH :  2Br—— Brz + 2 ; 2H20 + 26~ —— Hz + 20H~ (pH # 3f&)

Electrolysis of which of the following aqueous solutions results in electrolysis of water only?

1 # @ f5a ool e & I omueed & IRVTRaSY $ae STd &l Igd Tae 8ial & ?

(A*) NaF (B) KCI (C) RbBr (D) Lil

When a quantity of electricity is passed through CuSOa solution, 0.16 g of copper gets deposited. If the
same quantity of electricity is passed through acidulated water, then the volume of H: liberated at STP

will be [Given : at wt. of Cu = 64] :
T CuSOs # | Igd & 7= varfed @ o 8 @1 0.16 g HIR fRafia exh g1 afk Jga & w9+

IFFATRd ST | A yaTed @1 SRl § Al STP WR o g4l Ha &1 aad fba=n 8 | [f&an §: Cu &1 U]
9R = 64]
(A) 4.0 cm? (B*) 56 cm? (C) 604 cm? (D) 8.0 cm?

/\
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8.

Sol.

Sol.

9.%n

Sol.

Sol.

10.

Sol.

What is the time (in sec) required for depositing all the silver present in 125 mL of 1 M AgNOs solution
by passing a current of 241.25 A ? (1 F = 96500 C)

241.25 A @ U gRT ¥arfed &) 1 M AgNOs faere & 125 mL # SuRera 9+ Rieer &1 fMefia &1 &
o1y emavgs Iy ([dvs H) F1 8 ? (1 F = 96500 C)

(A) 10 (B*) 50 (C) 1000 (D) 100

Given, 125 mL of 1 M AgNOs solution. It means that

= 1000 mL of AgNOs solution contains = 108 g Ag.

125 mL of AgNOs solution contains = % gAg =13.5gAg
1

108 g of Ag is deposited by = 96500 C
13.5 g of Ag is deposited by = 96500 x 135 =12062.5C

108
Q=it or .Q = 120625 __
t 24125

& T 8, 125 mL, 1 M AgNO; faeras | 591 o1 &
1000 mL AgNO; faeras T@ar ® = 108 g Ag.
125 mL AgNO; fdera= <@ar 8 =g Ag = 13.5g Ag
108 g Ag fRerfaa g1 8 = 96500 C

13.5 g Ag f&ifia grar g = 926500 x 13.5 = 12062.5 C
108
Q=it ur ,_Q = 120625 .,

t 24125

102 mole of NaOH was added to 10 litre of water at 25°C. The pH will change by :
10 &feX 5 § NaOH @ 102 #idd fard i 8 | 99 pH gRad= f/=1 & & -

(A*) 4 (B) 3 © 1 (D) 10
Initially pH =7
finally [NaOH] = 10-3 so pOH =3
pH =11

SO A(pH) =4
UR™®H pH =7
1<t [NaOH] = 10-3 gafel pOH =3

pH =11
gafelt A(pH) = 4

The resistance of a % KCI solution is 250 Q. The molar conductance of the solution if the electrodes in

the cell are 7 cm apart and each has an area of 7 sg. cm will be:

TP %KCIWWqﬁuzsog%aﬁﬁaﬁsﬁaﬁezﬁmaﬁaﬁ7cmawuai’cﬁmaﬁw
7T cm B A fAeas & i dieRk arasdr &1 919 81 |
(A)20 0 1cmZ2molt  (B*) 40 Q1cm2moll  (C)50 O 1cm2molt (D) 80 Q1 cm2 mol?

= k=_1 x7=0.004Q"cm?

R=1
K 250 7

>~

Am = 0004 x 1000 Q1 cm?eq? =40 Q1 cm2mol?.
01
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11.=  The conductivity of 0.1 N NaOH solution is 0.022 S cm-1. To this solution equal volume of 0.1 N HCI
solution is added which results into decrease of conductivity of solution to 0.0055 S cm-l. The
equivalent conductivity of NaCl solution in S cm? equiv1is :
0.1 N NaOH faetas &1 =areiaba, 0.022 S cm1 8 | 9 fde@s 4 0.1 N HCl & |84 3mgad &l fAa w®

s @ ard@ar § &N B g 9 faed @1 aradar 0.0055 S em @ SRl | NaCl faes @
ISP =TT, S cm? equivi | B
(A) 0.011 (B*) 110 (C) 0.0055 (D) 55.0

Sol.  Normality of resulting solution (GRUTH! fde@= @1 ARAe) :% =0.05N

— Kx1000 = 0.0055x1000 _ 44q

Aeq.
o N 0.05

12. Which of the following correctly represents the equivalent conductivity of Aluminum sulphate
(Aeq(Al2(SO4)3)) where equivalent conductivities of Al*3 and SO42 are L1 and A2 respectively?
TR ABT (Aeq(Al2(SOs)s)) B T aTADal &1 /1 § | i1 ¥8l yaeia 2 o8l Al qen
SO42 B TP ATARAT HH: Ay TAT A2 B?
(A*) A+ A2 (B) 3h1+ 2A2 (C)r/3+n2/2 (D) 201+ 32

13. Find total moles of Ss obtained if all S from 3 mole of SaN4 and 196 g H2SO4 and 128 g SO: is
converted into Ss.
UTG Sg @ fol Al T DI, Ife 3 ATl SaNa d 196 U4 H2SO4 @ 128 UM SOz & YTl FH S d1 SgH

yRafda fear Srar 8 |

Ans. 2

Sol. Molesof S(S® HId) =3 x4 + %xh%xl =12 +2+2 =16 moles

Moles of Ss (Ss @ Hiet) = % =2

14. In the adjacent diagram the electrolytic cell contains 1 L of an aqueous 1 M Copper (ll) sulphate
solution. If 0.4 mole of electrons are passed through the cell, the molar concentration of copper ion after
passage of the charge will be :

f M o # IEA oMUUey WA T Seld 1 M HIWR () Fewe e &1 1 ofier @ 2| It 9 &
ERT Sodei & 0.4 9l yared fhd ¥ @1 My & yaifed 84 & 91§ HIUR 3MIT &I JleR ATsdl &I

Bl |
* ||||r—1
e Je
Cu Cu
= -_U§OE = =
Ans. 1
Sol. Number of moles of Cu?* discharged from anode = number of moles of Cu2* deposited at cathode.

A,  Udre 9 FRERME (a0 gQ) Cu & Al @1 G = dbells R [afia Cuz & Hidi @ J@&
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15. How many of the following metals have positive standard oxidation potential (SOP) ?

=1 & 9 fran g1qgell &1 A sifaiiaxer fava (SOP) g9Teid 87

Zn, Cu, Mg, Rb, Al, Ag
Ans. 4
Sol.  Refer notes. ilcE IR |

DPP No. # B12 (JEE-ADVANCED)
Total Marks: 40 Max. Time: 26 min.
Multiple choice objective ('-1' negative marking) Q.1to Q.5 (4 marks, 2 min.) [20, 10]
Comprehension ('-1' negative marking) Q.6 to Q.7 (3 marks, 2 min.) [06, 04]
Numerical Value Questions ('0' negative marking) Q.8 to Q.9 (3 marks, 3 min.) [06, 06]
Match the Following (no negative marking) Q.10 (8 marks, 6 min.) [08, 06]
ANSWER KEY

1. (ABD) 2. (ABC) 3. (AD) 4. (BC) 5. (ACD) 6. (A) 7. ©)
8. (6) 9. (3) 10. A->pq,rn;B—->pqr,;(C—-qs);[D-r).
1*=  In electrolysis of Al2O3 by Hall-Heroult process :

(A*) cryolite Nas[AlFe] lowers the melting point of Al2Os and increases its electrical conductivity.

(B*) Al is obtained at cathode and probably CO: at anode

(C) electrolysis is carried out in agueous medium

(D*) anode consist of graphite

gfd—exIee faffl & §RT AlLOs & faz[a rveed ¥

(A*) BrATTET Nas[AlFs], Al20s® T HI HH BT & T 3! AT ATeidhdl HI Tl 2 |

(B*) Al g TR YT BT & T T aadl CO, YIS UR UT Bl & |

(C) faera stuee Seirg wems # A S 7 |

(D*) VTS UBIST | §1 BIdl © |
Sol.  Nas[AlFs] — 3NaF + AlFs

NaF and AlFs both are ionic compounds and so ionise to give ions. This increases the electrical

conductivity and lowers the melting point of Al2Os .

At cathode : AIR* (melt) + 3e-—— Al

Atanode : C(s) + 0% (melt)— CO (g) + 2e~; C(s) + 20?% (melt) — CO2 (g) + 4e-.
ol Nas[AlFs] — 3NaF + AlF3

NaF, AlFs Q1 mafe Al & Sl SMAfd 81dR A <d © | SHferd faega ardsdar 9erd © | aem AlOs

@ D g B HH BRI B |

PATS : AR+ (71ferd) + 3e-—— Al

TS : C(s) + 0% (ferd) —— CO (g) + 2e—;  C(s) + 202 (7Iferd) — CO:2 (g) + 4e-.
2.* Which of the following statement(s) is/are correct ?

(A*) Main function of the collectors in metallurgy is make the ore hydrophobic.
(B*) Silver is obtained by a hydrometallurgical operation.

(C*) Lime stone is used as flux in the extraction of iron from haematite ore.
(D) None of these
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o 8 Q@ PIF/BY BT FE ® ?
(A*) gTPH ¥ FUTED] BT G B AW Pl el ORI 1T 2 |
(B*) Ricar iefrg arg frspdvr (hydrometallurgical) T+ gRT U 81t 2 |
(C*) THTTST TP ¥ IMARA & [TSHYU H ATeH WA TP Bl ORE Ugad 8l 2 |

(D) S8 | B o |
3.* Which of the following complexe(s) is / are diamagnetic ?
[Pt (NH3)4]2* [Co (SCN)4]2- [Cu (en)z]?* [Hgls)?~
square planar tetrahedral square planar tetrahedral
i) (ii) (iii) (iv)
(A*) (i) (B) (i) (C) (iii) (D) (iv)
=1 & 9§ o dqa ufog=aE 8/8 ?
[Pt (NH3)4]2* [Co (SCN)4J2- [Cu (en)2]?* [Hols)2~
ERRLREIR I ADII EURLERIR T ADII
0] (ii) (iii) (v)
(A*) (i) (B) (ii) (C) (iii) (D*) ()
Sol. (i) 78Pt(ll) has 5d8 configuration, all electrons are paired ; so diamagnetic.

(i) 27Co2%* has 3d” configuration ; SCN- is weak field ligand. So the complex is paramagnentic with
three unpaired electrons.

(iii) 26Cu?* has 3d? configuration; complex is paramagnetic with one unpaired electron.
(iv) soHg?* has 5d10 configuration ; all electrons are paired so diamagnentic.

(i) 7sPt(ll) F1 fa=ma 5d8 8, 9 sorag= Ifaa B, o I8 uRig=a B |
(i) 22Co2* @1 o= 3d” 8, SCN- & g &3 fofive B, o Aqgal o Igfad golaga & @1
ITTRDIT B |
(iii) 20Cu2* BT =T 3d° &, Hhel VS FPRAd Soldgi & A1 AJFHDI 2 |
(iv) soHg?* &1 fa=mma 5d10 B, ¥t gelag= gfaa €, o ¥ ufig=a 2 |
4*»  BCls does not exist as dimer but BHs exist as dimer (Bz2Hs) because:
(A) Chlorine is more electronegative than hydrogen
(B*) There is pn-pr back bonding in BCls but BH3 does not contain such bonding
(C*) Large sized chlorine atoms do not fit between the small boron atoms whereas small sized
hydrogen atoms get fitted between boron atoms
(D) All are correct reason

BHs fge® (B2He) & 9 # I&aT & Wi BCls fgcid & a+mam Hifd

(A) TSSO B T § FARM ¥ faearonsid 2 |

(B*) BCls ¥ pr-pn U¥9 99 B § W& BHz # $9 UHR &I 494 78l 8T 2 |

(C*) Cl &1 THR F1 811 & BRI J & IR URAY] & AL JaRed T&1 8 U Sidid H BT MPHR BIeT
B @ HRY Y & IRA URAIY & Fed FaRed 8l S 2 |

(D) I HE HRI T |

5.* Which one of the following statements is/are correct ?
(A*) Tin is extracted by carbon reduction (smelting)
(B) Aluminium is extracted by Hall’s process which involves carbon reduction.
(C*) Extraction of lead does not involve bessemerisation
(D*) Gold is extracted by cyanide process
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=1 A pe/Be B 98 B/ ?
(A¥) o1 &1 frsdor H1d rueee (WRTe) §1RT 81T § |
(B) Tgfafem &1 fpyur gfa fafd g1 gran @ R S e B ¢ |
(CY) ol & fsmyor § JAwavor ufhar ffka w8t 81t 2
(D*) Ties &1 fepyor Tss fafyy gt 8ar =1

Sol. Aluminium is extractecd by Hall-Heroult process (electrolytic reduction).

vt &1 fspdr 8fa fafd gr1 8ian § (@ed sTueey Jru=E)

@ Comprehension #

The Ellingham diagram for zinc, aluminium and 600 -
carbon converting into corrosponding oxide as aG°(kJ/mole of O,)
shown below:

—1000—

| | |
I I I
500°C  1000°C 1500°C

Temperature (°C)

. ITBT

57, TYMAfEH Tl BrEA Bl b AR 6001
dfeargst ¥ uRadw & forg, fe gfem—amy AC°KK/0.7 )
(Ellingham diagram) T=iiam T &: 10004

| | |
I I I
500°C  1000°C 1500°C

QT (°C)
6. At 1000°, AG® for Al — Al2O3 is =910 kJ/mole of O2 and AG° for C — CO is —430 kJ/mole of O2. What

will be AG® of reduction of 1 mole Al2O3 by carbon at 1000°C
1000°C W, Al —> Al,O3 & feTT AG® = —910 kJ Ufd O, & Aled 8 T C —» CO & foTg AGP = —430 kJ Ufd
O:® HIdl ® d9 1000°C WX, 1 Hiel AlOs & HTa+ §RT TH & Iy AGC &1 |19 &1 89T |

(A%) + 720 kJ (B) + 480 kJ (C) + 960 kJ (D) +240kJ
Sol.  AkOs + 3C —>3CO +2Al AG% =?

gAI + O —>§ Al,O3 AG® = -910
2C+ 0, —>2CO AG® =430
AG% =% (~430) —% (~910) = 720 kJ

7. At what temperature zinc has more affinity for oxygen than carbon :
(A) 1000°C (B) 1500°C (C*) 500°C (D) All have equal affinity
fra A R, f5® H1eq o o 4 SifaiioE | &1 dgar
(A) 1000°C (B) 1500°C (C*) 500°C (D) 91 A IR I B |
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Sol.

Ans.
Sol.

9.n

Ans.
Sol.

10.=

AnNs.
Sol.

The temperature at where AG° is more —ve, there will more affinity for oxygen.
98 dqM9 S8l WX, AGC &1 W4 e FoMcHd B, T8f 3ifadiod & Ufa i dgam arm |

Which of the following ores do not contain more than one metal in their composition. Argentite, Barytes,
Magnesite, Fluorspar, Carnalite, Dolomite, Chalcocite, Asbestos, Calamine.
=1 4 A e o s T W TS ¥ JMfOd Ui T8 YEd Tl Soi<lgs, S]Iscd, WIS,

BARIR, HIHATSE, SIAIASE, ATADIAISS, TAcH, SAMIE |
6

Magnesite, Fluorspar, Chalcocite, Argentite, Calamine, Barytes
13T, BAlUR, ATABIATES, IoeIge, HeHgH, RI5C

Among the following metals how many metals are extracted by self-reduction method from their
respective ores. Hg, Zn, Cu, Al, Mg, Pb, Fe, Sn.

o= a7gail Hg, Zn, Cu, Al, Mg, Pb, Fe, Sn # 3 & 9=bd SRRGI 4 A ¥ =d gRI1 b= argaii
®1 =Pyl B © |

3

2HgS + 3 O2—— 2HgO + 2S02 ; 2HgO + HgS —— 3Hg + SO:2

CuzS + 302 —> 3Cu20 + 2 SOz ; 2Cu20 + Cu2S —— 6Cu + SOz

2PbS + 302 — 2PbO + 2 SO ; 2PbO + PbS —— 3Pb + SO2

Match the column:

Column -1 Column - 11
(A) | Chalcopyrites | (p) | Self — reduction
(B) | Galena (a) | Sulphur containing ore
(C) | Argentite (r) | Carbon reduction
(D) | Malachite (s) | Leaching followed by displacement method.
e a1 gafera aifomg |
Pl — | Picd — 11
(A) | FTEPIUTERISES (Chalcopyrites) | (p) | T 3Ta=d=
(B) | e (Galena) () | TR JH D
(C) | srcf=Tge (Argentite) (r) | ®1ET ==
(D) | #ierdTSE (Malachite) (s) | Srafe roaae (Fefrer) & uwanq faRenmus fafdy

A—->pqn;B->pqrn;(C—qs); (D).

(A) CuFeS2; CuzS+2Cu20——» 6 Cu+S0O2;Cu20+C——>2Cu+CO

(B) PbS ; PbS + 2PbO — 3Pb + SO2 ; PbO + C—— Pb + CO ; PbO + CO — Pb + CO2

(C) Ag=S; Cyanide process, leaching with alkali metal cyanide followed by displacement with zinc dust.
AQ:S; IRIFISS A, &R 9] AR-AISS & Wi MRS qedd (Ferre ) & e e o & a
favermas gram 7|

(D) CuCOs. Cu(OH)2 ; Calcination — (fR-T9) CuO + C — Cu + CO
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VISHESH (JD) | CHEMISTRY

DPP No.# B13 (JEE-MAIN)
Total Marks: 45 Max. Time: 33 min.
Single choice Objective ('-1' negative marking) Q.1 to Q.12 (3 marks, 2 min.) [36, 24]
Numerical Value Questions (‘0" negative marking) Q.13 to Q.15 (3 marks, 3 min.) [09, 09]

ANSWER KEY

1. (©) 2. (©) 3. (D) 4, (D) 5. (A) 6. (A) 7. (B)
8. (D) 9. (A) 10. (B) 11. (A) 12. © 13. 3) 14, (6)
15. (6)

1= Which of the following is a wrong order with respect to the property mentioned against each:

(A) (NO)~> (NO) > (NO)* [Bond length]
(C*) 022 > O2 > O2%* [Paramagnetic moment]

WENSll & Al | aftid feg @ ol & | 4, 7951 § & B9 B9 Tad © —
(A) (NO)™ > (NO) > (NO)* [a¢1 @]
(C*) 022~ > 02 > 022" [FITTHDII AT

Sol. NO- > NO > NO* (bond length)

Bond order 2.0 2.5

Sol. PbS + O2 —— PbO + SO
PbS + 202 —— PbSO4

3

(B) Hz > Ho* > Hey* [71 &l
(D) NOz* > NO2 > NO2~ [78 &IvT]

(B) Hz2 > H2* > Hez* [Bond energy]
(D) NO2* > NO2 > NO2~ [Bond angle]

H2 > H2* > Hezx* (bond energy)

Bond order 1 0.5 0.5
(more antibonding)

NO2* > NOz > NO2- (bond length)
Bond angle 180° 133° 115°

022~ > 022* >02 (paramagnetic moment)

No. of unpaired e- 0 0 2
Bk NO- > NO > NO* (3¢ &Ts)

99 HH 2.0 2.5 3

Ho > Hz* > Hext (3¢ o)
94 hH 1 0.5 0.5

(CIEEEEL])
NO2* > NO2 >NOz (39 THE)
g Bl 180° 133° 115°
022 > 02¢ >0» (STTDBI 3MMEY)
YA e~ B T 0 0 2
2. Pbs —272 5 X, X+PbS —> Pb+S02
Roasting

Xis :
(A) PbO (B) PbO2 (C*) PbO and PbSO4 (D) PbO2 and PbO
PbS —™25 X, X +PbS— Pb+S0;
X B
(A) PbO (B) PbO2 (C*) PbO @1 PbSO4 (D) PbO2 @211 PbO
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DPPs BOOKLET-2 VISHESH (JD) | CHEMISTRY

3= In the process of extraction of silver,
Silver ore + CN™ + HZOO—2> [Pl + OH
Zn
[Q +Ag

Identify the complexes [P] and [Q].
RieeR @ fpdor us 4,

0
IR 9%® + CN™ + H,0——> [P] + OH

Zn
[Q] +Ag
Hgd [P] @ [Q] ®I ysdAI ?
(A) P =[Ag(CN)4]7, Q = [Zn(CN)4]*- (B) P =[Ag(CN)4]-, Q = [Zn(CN)e]*
(C) P =[Ag(CN)4]*, Q = [Zn(CN)4]* (D*) P =[A9(CN)2]", Q = [Zn(CN)4]*-

Sol.  2Ag+4CN-+ H.0 + %Oz — 5 2[Ag(CN)z]- + 20H-
2[Ag(CN)2]™ + Zn — [Zn(CN)aJ> + 2Au.

4, Blister copper is refined by stirring molten impure metal with green logs of wood because such a wood
liberates hydrocarbon gases (like CH4). This process X is called and it is used to purify the
metal that initially contain impurities of Y. Y is .
(A) X = poling, Y = CuO2 (B) X = cupellation, Y = CuO
(C) X = cupellation, Y = ZnO (D*) X = poling, Y = Cu20
THS! B BY S (green logs of wood) & W1 Tferd I7Y[E o1 PI fFeTdR BWleiaR dial (Blister copper)
31 URWET fHan Sar 8, Fife 59 TR & ddbs! sesided (19 o f& CHa) @1 Jad dall 8| I8

HH X FHEA & TAT T8 91 B Y& dA 7 Ugad fHar Aar 2, A 6 uRest # arg Y @
rgfedt TIam g1 Y BT B |
(A) X = dffei T, Y = CuO2 (B) X = @URWI, Y = CuO
(C) X = @uRT, Y = ZnO (D*) X = 9ifei T, Y = Cu.0

Sol. Poling is a purification process which is used for metals which contains their own oxide as impurity.
Ui U YIGHROT YA BT 8, Sl S GG & §RT UGS (AT S 2, Sl W & ATFAIgS B Yl
% w0 H I B

5a In which of the following coordination entities the magnitude of Ao (CFSE in octahedral field) will be
minimum? (At No Co = 27).
/=1 | foa Suwegwdel ufafic § Ao &1 IR (CFSE sTewaadid &3 H) =g=aq &7 (At No Co =

27)
(A*) [Cr(H20)6]3* (B) [Cr(NHa)e]3* (C) [Cr(CN)e]*- (D) [Cr(en)s]®*
Sol.  As in all the given complex the central metal atom is same and contains same number of d electrons,

thus CFSE is decided by ligands. In case of weak field ligand, CFSE is minimum. H20 is a weak field
ligand, Hence, in [Cr(H20)6]®* CFSE is minimum.

S B Al A T Aqgd A BRI 9ig WA GHE B © a1 d SAag[l @1 Al §E 9l B, 59
PR CFSE &1 ferisl gR1 MuiRa fan Sian § | gda &3 foris @1 Rerfd § CFSE <[a™ @il 8| H20

e gddt &5 forits 811 B | o1 [Cr(H20)6]** #, CFSE ==aH &Il 2 |
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DPPs BOOKLET-2 VISHESH (JD) | CHEMISTRY

6. Match List-I (complex ions) with List-1l (CFSE) and select the correct answer using the codes given
below the lists :
List-I List-lI

(P) | [Mn(H20)e]%* | 1

(Q) | [Cr(H20)6]2* | 2

(R) | [Fe(H20)s)** | 3. |0

(S) | [Cr(H20)6]** | 4. | 1.2 Ao

Al (FEHe M) B Gal -1l (CFSE) & |1l GAford PIG dom &1 T8 g/l § $Hel & NER WU
IR B T DITTI—

0.6 Ao
0.4 Ao

-1 -l
(P) | [Mn(H20)6]?* | 1. | 0.6 Ao
(Q) | [Cr(H20)6]2 | 2. | 0.4 Ao
(R) | [Fe(H20)]2* | 3. | O
(S) | [Cr(H20)6]** | 4. | 1.2 Ao
Code: @c
P Q R S P Q R S
(A% 3 1 2 4 (B) 1 2 3 4
c 4 3 2 1 (D)  None of these ST ¥ BIg &l |

Sol. (P)3x(-0.4)+2x0.6=0.
(Q)3x(-0.4)+1x0.6 =-0.6A0.
(R)4 x(-0.4) + 2x0.6 =-0.4A0.
(S)3x(-0.4)+0x0.6 =—1.2A0.

7.2 Match column | with column Il and select the correct answer using the codes given below the lists :

Column | Column 11

. Cyanide process. (a) | Ultra pure Ge

Il. | Froth floatation process. | (b) | Pine oil.

I11. | Electrolytic reduction. (c) | Extraction of Al.

IV. | Zone refining. (d) | Extraction of Au.
(A) I-(c), ll-(a), II-(d), IV-(b) (B*) I-(d), 11—(b), llI-(c), IV—(a)
(C) 1—(c), lI—(b), HI-(d), IV-(a) (D) 1—(d), ll-(a), Il1lI-(c), IV-(b)
B | B died 119 gafera ST den & T gl & Gl & ST gRT 98 SR BT 997 I |

Pie | e 11

I. | 9rATSS UhH (a) | afgre Ge

I, | ST wfa ushe (b) | &rs &1 TS (Pine oil)

1. | Sega—areeH 3fua (c) | Al®T frspor

IV. | Fesd aRshRul (Zone refining) (d) | Au T sy
(A) I-(c), ll-(a), I-(d), IV-(b) (B*) I-(d), 11—(b), llI-(c), IV-(a)
(C) 1—(c), lI—(b), HI-(d), IV-(a) (D) 1—(d), ll-(a), Il1lI-(c), IV-(b)

Sol. () 4Au / Ag (s) + 8CN-(aq) + 2H20(aq) + O2(g) 4[Au/ Ag (CN)2]-(aq) + 40H—(aq)
2[Au/ Ag (CN)z2](aq) + Zn(s) 2Au/ Ag (s) + [Zn(CN)4]* (aq)
(I This method is based on the fact that gangue and ore particles have different degree of wettability
with water and pine oil; the gangue particles are preferentially wetted by water while the ore particles
are wetted by oil.
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(1) Electrolytic reduction (Hall-Heroult process) :
The purified Al203 is mixed with NasAlFs (cryolite) or CaF: (fluorspar) ) which lowers the melting point of
the mixture and increases conductivity. The fused matrix is electrolysed. The electrolytic reactions are :

Cathode : AR* (melt) + 3e- —— Al(l)

Anode : C(s) + O (melt) —— CO(g) + 2e-

C(s) + 202 (melt) — CO2 () + 4e-

(IV) This process is used when metals are required in very high purity, for specific application. For
example pure Si and Ge are used in semiconductors and hence are purified by this method. Zone
refining method is based on the principle that an impure molten metal on gradual cooling will deposit
crystals of the pure metal, while the impurities will be left in the remaining part of the molten metal.

Bl (I) 4Au / Ag (s) + 8CN-(aq) + 2H20(aq) + O2(g) 4[Au/ Ag (CN)z]-(aq) + 40H-(aq)
2[Au/ Ag (CN)2](aq) + Zn(s) 2Au/ Ag (s) + [Zn(CN)4]* (aq)

(I T8 fafy 59 d2u oR InuRd B P IIeRR® I 3RRG HUI & Sid a1 As & dd & a1 W= A3
=T B B | USRS BV B ST §RT STdfdh DG HUIT P Jod FRT HRNAT ST 2 |
(1) IeId—Tqeel A=A (Bfl-eRTee Ush)
& Al0s, NasAlFs (SRITATEE) 1 CaF. (FARWR) & |1t fAfda grar 2 | s s &1 remis &9 8
2 AT FTeThdl UTKl Bich & | TTeld JAU3TIh fAg[aerecy & | defasraaeiy JAffhar g—

dere : AR+ (fera) + 3e- —— Al(l)

TS . C(s) + 02 (vIferd) — CO(g) + 2e-

C(s) + 202~ (Iferd) — CO2 (g) + 4e-

(IV) 579 gTqy e g orave # @12y Bl & 99 I8 UHH Ua IR ¢ | SSeRU & oy g Si den
Ge JgaTAd! § YJad B & T 59 UHR 39 A §R1 YF B © | Avsd R0 Al 59 g w®
anenRa 2 & argg wfera a1g @ R—R BUeT FRA W Yy u1g B fhvea Mafa @ 2| wafe srgfet
e 91g & Y 9§ 9 @ A B

8. The weakest acid amongst the following is :
1 9 @ gdaaW o B
(A) HCIO4 (B) HCIO3 (C) HCIO2 (D*) HCIO

9. Give the correct order of initials T or F for following statements. Use T if statement is true and F if it is
false.
Si1 : The slag obtained during the extraction is lighter and has lower melting point than the metal (Fe or
Cu).
S, : Froth floatation process may be used to increase the concentration of mineral chalcopyrites.
Sz : High purify metals can be obtained by zone refining method if the impurity has lower melting point.

71 Sl @ forg TITF &1 981 8 AR | afe ®oe 981 & @ TRiR IfE Tad 8 a1 F &1 90T & |
S; : F=pdvl & SR UK 91gHd 8ol BIAT @ d $9@I Ta1id g1 (Fe a1 Cu) H HH Bl & |

S, : TS ATAPIURRISS P Figdl Bl dai= B folu 3T wia fafy garT &) 9l 2 |

Sz : Avsd uRwHRvr fAafY gRT oafde gg urgell &1 Ut fhar o1 waar &, Ak gfEdl &1 Todid &H
BT B

(AT, T, T B)T,FT OFTT (D)F, F, F
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DPPs BOOKLET-2 VISHESH (JD) | CHEMISTRY

10.= A pale blue liquid is obtained by equimolar mixture of two gases at —30°C.

1 I & FEEeR A8 | —30°C d1Y R gl Aiiell %9 U BT g |

(A) N2O (B*) N203 (C) N2O4 (D) N2Os
Sol.  NO +NO2 —2€ , N20s(/) pale blue
gal. NO + NO2 —=%€ , N2Os(¢) Bl el

11.»  Which of the following gases can be dried by concentrated H,SO4 ?
1 & @ IR I = H.SO04 §RT Yb &1 ST el & 7
(A*) HCI (B) HBr (C) HI (D) H2S
Sol. HCl is dried over conc. H2SOa4. Because HBr, HI and H2S are oxidised by H2SOa.
AE H2S04 TR HCI Y& B ST B, difds H2SO4 ERT HBr, HI T H2S aifafiard 81 91 & |

12. Which of the following oxidations can be carried out by O3 but not by H,0,?
(A) Hl to I (B) KI/KOH to KIOs  (C*) PbO to PbO> (D)H2St0 S
1 # @ P sifedTaRor AR @1 03 §RT fBa1 Sl 8, WReg H:028RT 81 b &iren & 2

(A)HIF I (B) KIIKOH & KIOz®  (C*) PbO & PbO.# (D)H:S & SH

13. In the disproportionation reaction of NaOH with one molecule of P4, number of molecules of NaOH
reacting are .............. .
P.a® Qb 39 I, NaOH & |12l fawargure AfAfshar 3, NaOH & e 319 i 81 2 2 v :
Ans. 3
Sol.  Ps++3NaOH + 3H.0 —— PHs + 3NaH:PO:

14. What is the coordination number of aluminium in mineral cryolite ?
QST PrAldTge § UGHINE & 99y J&a1 /1 8 7
Ans. 6
Sol. Cryolite is 3NaF.AlFz or Nas[AlFe]. It gives that coordination number of aluminium is six. It can expand

its covalency by using empty d-orbitals.

A :  rArese 3NaF.AlFs 3@l Nas[AlFs] © | SHH TGHITRIM &1 993 91 6 8 | Rad d-$&di bl ugad dx
D) FAISTHAT BT GAR Ha1 1 Gl 2 |

15. The acid ionisation constant for
Zn2* (aq) + HO ——— Zn(OH)* (aq) + H* (aq) kn=10°
Determine the pH of 10-3(M) aqueous solution of ZnCl..
Zn?* (aq) + H2O ——— Zn(OH)* (aq) + H* (aq) & frT areT I fadid kn= 10" B |
ZnCl & 10-3(M) STl faeras &) pH &1 ek Sy |

Ans. 6.
Sol.  Zn?" + H.O ——— Zn(OH)® + H®
C 0 0
C(1-h) Ch Ch
kn=10"°= C_hz
1-h)

considering h<<1

soh= 410" =103

[H1=Ch=10°
or pH = 6.
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DPP No. # B14 (JEE-ADVANCED)

Total Marks: 40 Max. Time: 28 min.
Multiple choice objective ('-1' negative marking) Q.1to Q.5 (4 marks, 2 min.) [20, 10]
Numerical Value Questions (‘0" negative marking) Q.6 to Q.9 (3 marks, 3 min.) [12,12]
Match the Following (no negative marking) Q.10 (8 marks, 6 min.) [08, 06]
ANSWER KEY

1. (BCD) 2. (BC) 3. (BD) 4. (AC) b&. (ABC) 6. (5) 7. (5)
8. 2 9. 1) 10. [A-r];[B-q];[C~-1];[D-p]
1* Which of the following is/are examples of disproportionation reactions ?

(A) Ag(NH3)2* + 2H* —— Ag* + 2NH4* (B*) Cl2 + OH- —— CIO~ + CI- + H20

(C*) Cuz0 + 2H* ——> Cu + Cu*2 + H20 (D*) 2HCUCl, — MW HO oy 4+ cuzr + 4CK + 2H*

s 9 fawwrgurh ifAfhamg (disproportionation reactions) dIFT & ?

(A) Ag(NH3)2* + 2H* —— Ag* + 2NH4* (B*) Cl2 + OH- —— CIO~ + CI- + H20

(C*) Cuz0 + 2H* — Cu + Cu*2 + H20 (D¥) 2HCUCl, —FOF I T oy 4 Cu2* + 4CF + 2H*
2. Which of the following statement(s) is/are correct ?

(A) The pH of 1.0 x 108 M solution of HCl is 8. (B*) The conjugate base of H2PO—is HPO4?-
(C*) Autoprotolysis constant of water increases with temperature.

(D) Basic strength of NaOH, KOH and CsOH can be compared in water.

e 4 Q@ S/ BY B 98 /8

(A) HCI & 1.0 x 108 faed &I pH 8 & | (B*) H2PO—4 1 AT &R HPO4% % |

(C*) STl &1 W@ W JuegeH fadie # dowe & a1 gig 8 2|

(D) NaOH, KOH @ CSOH & &TRIg & &1 STt H ol &1 ol [l © |

3.*a  The following diagram shows an electrochemical cell in which the respective half cells contain aqueous
1.0 M solutions of the salts XClz and YCls. Given that :
3X(s) + 2Y3*(aq) — 3X?*(aq) + 2Y(s) Ecei >0

Metal X
Metal Y

XCl,(aq)

YCl,(aq)

Which of the following statements is correct ?
(A) The electrode made from metal X has positive polarity.
(B*) Electrode Y is the cathode
(C) The flow of electrons is from Y to X

(D*) The reaction at electrode X is an oxidation
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/1 YTt Ue deid arie S Ser 8, e 9 ot ddll § HER: @9 XCh @ YCls &1 1.0 M
S faeras form man 5 | e w8, 6
3X(s) + 2Y3*(aq) — 3X%*(aq) + 2Y(s) Ecen >0

XCl,(aq)

1 § | I HoE |E 7 ?

(A) 9T X I S9RIT T Seldgie g gadl I&dl B |
(B*) soaglis Y dars Bl 2|

(C) SIaeid &1 Jare Y | X &I 3R Bl & |

(D*) Soagls X R AfAfhar &1 ifeRidRoT B 2 |

—d[A]

4*x  For an elementary reaction aA —— product, the graph plotted between log {T

} vs log Ca gives a

straight line with intercept equal to 0.6 and showing an angle of 45° with origin, then :
(A*) rate constant = 3.98 time! (B) rate constant = 3.98 mol L1 t!
(Cha=1 (D)a=2

UrefiE R aA — > SWIE B faY, logden log {%}Cmﬁww@mmﬁ NfF 0.6
Gus & WY o a5 A 45° P BT R TP Al ¥@T WA 8, To—

(A*) SR fadie = 3.98 time™? (B) &} fgai® =3.98 mol L1 t2

(Cha=1 (D)a=2

Sol. (A) Rate (¥%) = _dd% =K C%

log {—d d?A}:IogK+alog Ca

logK=0.6
K =3.98 time! and (TIM) a = tan 45° = 1.

5.* For the reaction 2A + B —— C with the rate Iaw%z k [A]! [B]! and started with A and B in

stoichiometric proportion. Which is/are true ?

fafhar 2A+ B—— C & forg, <= fam %(t:]:k[A]l[B]-l JoI IAFHIGRUIMART FoTgurd 4 A T2 B &

J1Y IR fHar Srar & 9@ s/ BA $UF 9 § °

(A*) unit of k is Ms™! (B*) [A], [B] and [C] all will be linear functions of time
(C*) [C] = 2kt (D) [C] = kt
(A%) k BT $HTS Ms 1R | (B*) [A], [B] @21 [C] &) W9 & W1F XET Tl B8R |
(C*) [C] = 2kt (D) [C] = kt

Sol. 2A + B —> C
t=0 2a a 0
t=t 2a—2x a—x X

?=k(2 (a-x) (a—-x)"1) =2k
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Ans.

Sol.

7.5

Ans.

Sol.

Ans.

Sol.

9.%n

Ans.

Sol.

= Id[c]z J'kdt = [C]=2kt

unit of k (k @ g&18) = Ms!
[A] =2 (a —x) and T [C] = X
[B] = (a—Xx).

How many of the following metals will displace Hydrogen (Hz2) from HCI ?
1 # 9 fam a1g HCI A & BssIo (Hz) g & ?

Zn, Hg, Fe, Ag, Mg, Au, Cu, Li, Cs.

5

Zn, Fe, Mg, Li, Cs

Which of the following aqueous solutions have pH < 7 at 25°C :
25°C R 991 § & I STl faerad pH <7 3@d B -

CuSOs4, KOH, AICl3, HCOOH, K2C20a4, NazS,
COq, KHCOs3, CsHsNH3Cl
5.

CuSO0s, AlCl3, HCOOH, CO2, CsHsNHs* — acidic solutions (3riig faera)
KOH, K2C204, Naz2S, KHCO3 — basic solutions (8TR13 @)

The half lives of decomposition of gaseous CH3sCHO at constant temperature but at initial pressure of
364 mm and 170 mm Hg were 410 second and 880 second respectively. Hence order of reaction is

ffa @™ 364 mm T 170 mm Hg URM& g€ @R IR CHsCHO & fawes &1 arg oy Hae: 410
second @1 880 sec B | 3ra: 3IfAfhaT & HIfe =1 2|

2

880 {364}”1 _
n=2.

tipoc _ L [Here W& aoxc P] — = | —
a?t 410 170

The order of a reaction A — product, in which half the reagent is reacted is half an hour, three
quarters in one hour and seven - eighth in one and half hours is

A o SdIE, JMAfFAT & oy NradT amen e He 1/2 gve § fhar &xar @ 9 3/4 ¥R 1 99 §, g 7/8 9T
1%wéﬁﬁ7mmm%?hsﬁmzﬁaﬁ%wﬁhﬁl

1

A — product SdTg

30 min i 60 min E 90 min E
2 4 8

So, Orderis 1. (g9fery geH dife )

a

/\
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DPPs BOOKLET-2

VISHESH (JD) | CHEMISTRY

10.=  Match the following for a 15t order reaction A—— products with time on the x axis.

Column | Column I
(A) | [A] v/s time (p)

—d
® | s 1w |
© %v/s time | (r) K
(D) | log [A] vIs time (s) i

TEh YW P @ Affar A—— SERl @ forg

& | & |
@ | menwE | )
d
® | LA W | @
© % AT 57T | () \\
(D) | log [A] T w5 | (s) i

Ans. [A-1];[B-q];[C—1]:[D-p]

Sol. For Ist order reaction,

(werd Pife srfiforar & forv)

[A]t = [Alo e~ Kt
d [A] _
Tdt

= K [A]: = [A]o K e~ Kt

Kt = 2.303 log [A]o — 2.303 log [A]:

X 38 R qHI & 1 = B gHferd pifog |

Kt
log [A]: = log [Alo — —
= g [Al: = log [A]o 2303
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VISHESH (JD) | CHEMISTRY

DPP No.# B15 (JEE-MAIN)
Total Marks: 45 Max. Time: 33 min.
Single choice Objective ('-1' negative marking) Q.1 to Q.12 (3 marks, 2 min.) [36, 24]
Numerical Value Questions (‘0" negative marking) Q.13 to Q.15 (3 marks, 3 min.) [09, 09]
ANSWER KEY
1. (D) 2. (B) 3. (D) 4, (A) 5. (©) 6. ©) 7. (B)
8. (B) 9. (D) 10. (D) 11. (D) 12. (D) 13. 4) 14. (16)
15. (2)
1= Among the following statements which is INCORRECT: (QUA(INO))
(A) In the preparation of compounds of Xe, Bartlett had taken O2PtFs as a base compound because
both Oz and Xe have almost same ionisation enthalpy.
(B) Nitrogen does not show allotropy.
(C) A brown ring is formed in the ring test for NOs~ ion. It is due to the formation of [Fe(H20)s(NO)]J2*
(D*) On heating with concentrated NaOH solution in an inert atmosphere of CO2, red phosphorus gives
PHs gas.
/1 # & P B T B
(A) Xe & Afdi @& AT # 9o (Bartlett) ¥ O2PtFs &1 MER Affe foran aifs 0, 9 Xe JHT &
I ot
T AN BT B |
(B) TSI SO YSHd el DR € |
(C) NOs~ 3¥F & qe1d URET 3 T X1 a1 9l & | I8 [Fe(H20)5(NO)|>* & FHior & HRoT il 2 |
(D*) ATl BIRPRE A% NaOH fIeie @ |1l CO. @ fhd araraReT # T &= IR PH3 39 QT B |
Sol. On heating with concentrated NaOH solution in an inert atmosphere of CO2, white phosphorus gives
PHs gas.
A BRHIRYE A% NaOH faeds @& 1 CO. & 2i1fthd araexe d T &)1 IR PHs 9 a1 B |
2.3 XeF2 reacts with PFs to give :
XeFz , PFs 9 ifAfsran &va < -
(A) XeFe (B*) [XeF]* [PFe]~ (C) XeF4 (D) [PF4]* [XeFs]-
Sol. PFs is a fluoride ion acceptor so it yields cationic species with xenon fluorides.
PFs, TlRISS 3T TTET & 34T I8 R deiRigs & A1 g+ wefist <ar 2 |
XeFz + PFs — [XeF]* [PFe]~
3.m  The reaction of XeFg with silica (SiO>) gives :
(A) XeOs and SiF4 (B) XeFs and SiF4 (C) XeOF2z and SiF4 (D*) XeOF4 and SiF4
XeFs @1 Raferat (Si0,) & a1 AfAfhar w ura 8 @ -
(A) XeOs3 qAT SiF4 (B) XeF4 TAT SiF4 (C) XeOF2 a1 SiF4 (D*) XeOF4 AT SiF4
Sol.  2XeFes + SiO2 — > 2XeOF4 + SiF4
4, Xe F4 on reaction with H,O produces :

(A*) Xe, XeOs, Oz and HF
(C) Xe, XeOszand F2

(B) XeOs, HF and Oz only
(D) Xe, XeOs and Oz only
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Sol.

Sol.

6.

Sol.

Sol.

Xe Fa, HoO 9§ 31ffshar & Icu=~ &rell @ -

(A*) Xe, XeOs, O dAT HF (B) XeOs, HF @21 O, ®del
(C) Xe, XeOsqAT F2 (D) Xe, XeOs TAT O, Bae
6 XeFs + 12 H2O — 4 Xe + 2XeOs + 24 HF + 30:

The rate expression for reaction A(g) + B(g) —— C(g) is rate = k[A]¥? [B]2. What change in rate if initial
concentration of A and B increase by factor 4 and 2 respectively ?

(A) 4 (B) 6 (C" 8 (D) None of these

arfaforar A(g) + B(g) —> C(g) @ folT &R &wid &1 &R = k[A]Y2 [B]2® ®U # UaRid fear wiram B
IfE AT B &1 URMMS Al Pl HAT: 4 A 2 qONd ¥ ISR T 2, A1 9 # Fa1 gRacd+ 8rm?

(A) 4 (B)6 (C9H8 (D) 379 & BIg &l
Rate (&R) = k[A]Y2 [B]?
r. = k[a]*2 [b]?; r2 = k[4a]Y2 [2b]?
= hoo 1 = 1 = r=8xr
I 2x4 8

An alloy of iron and carbon is treated with sulphuric acid, in which only iron reacts :
2Fe(s) + 3H2S04(aq) — Fe2 (S0a)3(aq) + 3H2(g)
If a sample of alloy weighing 140 g gave 6 g of hydrogen, what is the percentage of iron in the alloy ?

AR AR BT BT T A o1g B FRIRS 3l SUAIRG b orar B, forad | daa e fhar sear
2

2Fe(s) + 3H2S04(aq) — Fe2 (S04)3(aq) + 3H2(g)
Ifs s o1g & T T, Rrd g@wE 140 UM 8, & §RI1 Blgslo & 6 I UT 8Id ©, o s arg 3

dre &1 wfaera @& 8 ?
(A) 40% (B) 60% (C*) 80% (D) 30%
2Fe(s) + 3H2S04(ag) — Fe2 (SO4)3(aq) + 3H2(g)

Mole of Hz = g =3 mol

MoIeofFezg x2=2
Mass of Fe =2 x 56 =112 g.
Percentage of Fe in the alloy = % x 100 = 80%.

2Fe(s) + 3H2S04(aq) — Fe2 (S0a)3(aq) + 3H2(g)
Ho & Hiel = g =39

Fezﬁq‘razgxzzz = Fe &1 ¥R =2 x 56 = 112 g.

ﬁ&TH@ﬁFeaﬂqﬁmﬁz% x 100 = 80%.
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7. Decomposition of HI (g) on Gold surface is zero order reaction. Initially, few moles of Hz are present in
container then which of the following graph is correct ?

(A) P, (B% pk ©) p, i (D) Pe \

tlme time time time

Mee & Fa8 W HI (g) &1 fRISH I dIfe @t aifafran 31 I g1 & o9 # H. & §® A1 SuRed
S 1 ks B A e B A A 1 e

A) e, (B p, E (©) 5, i (D) - \
NHT NHT

F’TU

Sol. 2HI(g) — H2(g) + I2 (g) (zero order)
t=0 a b 0 boc By, , initial
t=t a—2x b+ x Py, < (b+X)
= P, = Py, , initial + kt (zero order reaction)
So, graph is pP.

(time) —>

B 2HI(g) — H2(g) + 12 (9) (I BIfe)
t=0 a b 0 b o By , IRAS
t=t a-—2x b+ x Py, < (b+X)

= Py, =Py, , YRS + kt (I Bife arfafban)

l

39 forg U R e
(time) —>
8. A first order reaction is 75% completed in 100 minutes. How long time will it take for it's 87.5%
completion?
(A) 125 min (B*) 150 min (C) 175 min (D) 200 min
100 e ¥ U uerd dife &1 a1fAfshar 75% qof el & a1 87.5% QUi 811 # fha W e nm ?
(A) 125 fiFe (B*) 150 fAde (C) 175 fA-e (D) 200 fAse
Sol. - Ci= 2C°n
100
For 75% completion, no. of half lives taken = 2 half life = - = =50 min

For 87.5% completion, no. of half lives taken = 3.
.. Time taken = 3 x 50 = 150 min.
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Co

B : '.'Ct:2n

75% Wﬁﬁﬁaﬁnﬁa@a@maﬁmzza@m:@:mmin

87.5% qOI 811 # ol T o1 MY bIel Bl H&AT = 3.
-, foran T @99 = 3 x 50 = 150 f9e

2

9.m  Calculate the volume of balloon if 25 g Hz is further added in glass bulb Glass Bulb

at constant temperature.
(A) 7.45 ml

(B) 8.125 ml

(C)4.2ml

(D*) 6.875 ml

(110ml)

Balloon
G} (10ml)

TER 1 AT IRBferd TG, AT IR F9d I R »fg & 99 H 25 ®fF BT god

I H, e B

(A) 7.45 ml
(B) 8.125 ml
(C) 4.2 ml
(D*) 6.875 ml

Sol. Apply (Xj :(Xj
Ny, Ny,

@:E,HZZB
25 n

10.= For the reaction, 2NO2 —— N202 + O, rate expression is as follows —

(110ml)

NEIN

/ (10ml)

100 + x 100 + x
; then = =
375 37.5

ANG,] _ KINO2]", where

K =3 x 103 mol-! L sec™. If the rate of formation of oxygen is 1.5 x 10~* mol L~! sec™?, then the molar
concentration of NO2 in mole L is :

BT 2NO2 —— N202 + 0 @ forg, &) (@) &ws T —% = K[NOZ]", &8 K = 3 x 103
mol! L sec1 g | Ife o & 801 @ g% 1.5 x 104 mol L mint 8, d@ mol L § NO; &1 AleR

Tredt 51 21
(A) 1.5 x 104 (B) 0.0151 (C) 0.214 (D*) 0.316
Sol. From the unit of K, it is evident that it is a second order reaction.

K #3313 ¥ I8 fgd dife s g |

_1d INO,]_ d [0;]

2 dt

dt

dt
_d INOy] _,, d [O]
dt

=2x15x10%=3x 10"

3 x 10 = K [NO2J2 = 3 x 103 [NO2J?

[NO2] = 0.316.
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11=

12

Sol.

13.

Ans.
Sol.

Temparture of solution of acetic acid increases from 25°C to 90°C which of the following will
increases?

(A) pkw of water (B) only H* concentration

(C) pH & pOH both (D*) H* & OH~ concentration both

TfHfes o & AT &1 drg|E 25°C | 90°C @ de+ WR =1 § | 34 o1 9 gfg el 8 7
(A) ST BT pkw (B) ®ad H* &1 ATl

(C) pH @211 pOH Jr4i (D*) H* @21 OH~ {11 &1 ATVl

The Vander Waal's parameters for gases W, X, Y and Z are :

Gas |a (atm L2 mol?)|b (L mol™
w 4.0 0.027
X 8.0 0.030
Y 6.0 0.032
z 12.0 0.027

Which of these gases has the highest critical temperature ?
(A)W (B) X (Oh (b9 Z
W, X, Yaza fog dfsa dfeq uraa 7194 € -

Gas |a (atm L2 mol?)|b (L mol™
W 4.0 0.027
X 8.0 0.030
Y 6.0 0.032
z 12.0 0.027
=1 ¥ 9 g 9 &1 Bifsde dogE fideds & ?
AW (B) X (Oh4 (D*) Z
8a a
¢ =57 Rb Thus (9 TR) T, ocB

Consider the following chemical reaction and the corresponding kinetic data showing the initial reaction
rate as a function of the initial concentrations of the reactants :

H3AsOas(aq) + 2H30*(aq) + 3I(aq) —» HAsO2(aq) + Iz (aq) + 4H20(liq)
/1 safe afafer wm farR HIg qean affrar @ IR R @ Nids, fFaeRe o R
AR & BT & ©U § A S Y B |

H3AsOas(aq) + 2H3O*(aq) + 3I(aq) —» HAsO2(aq) + Is(aq) + 4H20(liq)

Initial Rate x 10°° (M/sec) [H3AsO4] [H30%] [

URMA® & x 10° (M/sec) [HzAsO4] [H30%] [
3.7 0.001 0.01 0.10
7.4 0.001 0.01 0.20
7.4 0.002 0.01 0.10
3.7 0.002 0.005 0.20

Using the data, establish the correct reaction composite order.
JATHSl BT ITINT B gY AMWHAT B FEl DI qa=Y |
4
Assume rate law (AT & &R 139)
r = K[HsAsO4]* [H3O*]Y [I7]?
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Solving by the help of various experiements (RRff=1 T & FERIA F 8 A W)
x=1, y=2 and (qem) z=1
total order (H1 ®Ife) = 4

14. How long will it take to produce 0.3 mole of HNO:2 by following reaction if an average current of 1 amp
passes through the cell ? NOs~ + 3H30* + 2e- —— HNO:2 + 4H20, E°=0.94V
I 9 § 9 1 THRR 31 id g1 yarfed @ ol 5, a9 FrefaRad sififsar gR1 HNO2 & 0.3 i
I B B oIy far 99 maedd 8F ? NOs~ + 3HsO* + 2e- — > HNO2 + 4H20, E°=0.94 V
Ans. 16
Sol.  Total charge (%a 3Ta¥T) = 0.6 mole (ATA) = 0.6 F = 0.6 x 96500C
Q=ixt=1xt=0.6 x 96500

0.6 x96500 .
t=———  sec (FdUs) = 16 hour (8c).
15. The number of different metals present in the ore copper pyrites is :
TP PR UTSIge H SuRed fafi= grqail &1 &= 2 ¢
Ans. 2
Sol. Copper pyrites (CuFeSz) contains copper and iron.

FA:  HIW UIEIEC (CuFeSy), IR g JARRA Jad ¢ |
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