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SECTION-A (Q. 1-30)
MULTIPLE CHOICE QUESTIONSs (MCQs)

1. The correct order of electron affinity among the following is : IA
(A) F > Cl > Br ‘““-‘
(B) Cl>F > Br V}
(C)Br>CI>F
(D) F>Br>Cl x
2. In which of the following group of species, the h d onis same ?
(A) CHg4, C2Ha, charcoal
(B) ethene, graphite, CO;
(C) CO,, propane, diamond
(D) CHg4, diamond, cyclohe%
3. A unit cell consists of a ¢ e in WhIC e are anions (B) at each corner and one at
the centre of the unit cel catl s (A) at the centre of each face. What is the
4. ture of B(OH)3 boric acid is
(A) Triacidic Base
(B) Tribasic acid
(C) Monoacidic Base
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(D) Mono basic acid

5. XeFg on reaction with quartz gives :
(A) XeOq4 A
(B) XeOs {
(C) XeF4
(D) XeOF, V

6. How many diastereomers are shown by the foIIOW|
CH3CH = CHCH = CHC;Hs
(A) 1
(B) 2
©)3

(D) 4
/\

7. The order of stability of fol&ng cargocations is,
(i) Tropylium cati e’

(if) Allyl carbocatio

(i) Benzyl'c

| carbocation

i > i >

(D) i >iii >iv>i
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8. The order of aromaticity of the following heterocycles

(i) Thiophene,

(i) Pyrrole,
(i) Furan :A
(A) i > iii > i R
(B) ii > i > i V
(C) i >ii>iii
(D) iii > ii > i
9. The end product formed in the following reactlon
Ph
H———OH
H——+——CH
Ph ajaNagch A fay: Ngagui
Ph
H——I
H——1—CH,
(A) Ph
Ph
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CH,
(U otenonges, ase
10. D ash, isomers

A & B isomers are :
(A) Identical {A L
(B) Meso “}
(C) Diastereomers "{"
(D) Pair of Enantiomers @
A
11. What are the component values (in terms of h/@ ital"angular momentum

along the z-direction for a 2p electron ? WJ

i1
(A) +2, -2

3 1 1 3

(B)+E’+E’_2’_2 h

(C) +2, +1,0, -1, -2

(D) +1, 0, -1 \ )
N

12.  The correct order offfirstionization potential is

(B)
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13.  Which of the following species have the same bond order ?

() co

(1) CN™

(I 0%, PN
(IV) NO™

CNIRINI \-r
B) 1, 11, IV

©) 1, 111, IV

() 11, 111, IV

14.  Match List-1 (compound) with List-1l (shape correct answer :

List-1 (Compound) List-I
(@) XeFs (1) trahedral
(b) SiFs /\ (2)47 Square planar

(c) AsF;" \ ) )  Trigonal bipyramidal
(d) ICly~ (4)  Square pyramidal
(5)  Octahedral

(A)
(B

(®)

W N N W

15.  HNOj on treatment with P,Os products.

(A) N5,Og
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(B) NO,

(C) HNO,

(D) N,O,4
e
RN

16.  For the compound )
e
OH 4

s>v %éo

The stereochemical notations are
(A) 2Z, 4R
(B) 2, 4S
(C) 2E, 4R

(D) 2E, 4S
A

17. The correct order o

OH

>

(

(B) IN=1>

( 1=

O)IM=1=1I
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(o]

o BAE.
18.  (R)-Ph—CHBrCHg EOH = Ph — CH(OH)CHg3
Which statement is the most likely to be correct concerning the given Sy1 reaction.

(A) The reaction proceeds with partial racemization. A

Y, .
l J—

(B) The stereochemistry of the Halide is not inverted.

(C) The carbonium ion Ph — CH, — CH2 is involved. V

(D) The carbonium ion is attacked in each side to sam

U #)E ’I:T H|EN
19. CH3-C=C-CHjg ity CH,COOD

The major product [X] is A\

H,C

(€]
20.  CgH5CHO + CgHg — CH,CN 00U [x]

The major product [X] is
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CeHs
CaHa\ /
RN
A " CN
CeHs — ?H —-CN
(B) OH {f
CN ‘
CH  /
RN V
© " CH.
CeHs
CaHa\ /
c=C
@) H
21. The wave number of the limiting line in L erie ydrogen in 109678 cm™1.

The wave number of the limiting line in Balmaeries of He* would be

(A) 107879 cm™—1
(B) 1096.78 cm ™1 \ )

(C) 109678 cm™1
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22.  Which of the following probability distribution curves represents 2s orbital for H-

atom.

R L
) |
@ e

(B) r—

R—

SN W

23. , Agas cau eating effect when allowed to expand at room temperature, it shows

ting effeCt because
(A) A gas has high critical temperature.
(B) A gas has inversion temperature much below room temperature.

(C) A gas has high Inter molecular forces above room temperature.
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(D) A gas has inversion temperature above room temperature.

24.  Anideal gas initially at 710 torr and 30°C occupies 2600 ml. The final temperature if
the conditions are changed to a pressure of 1.20 atm and a volume of 3.20 L is :

(A) 306°C N

(B) 206°C {“““‘“
(C) 312°C v‘
(D) 226°C o
PN
25. An ideal gas occupying a volume of 2 dm3 a presence 5 bar undergoes
isothermal and irreversible expansion against e sure of 1 bar. The final
volume of the system and the work involve e pr IS :

(A) 10 dm3, 1000 J

(B) 10 dm3, 1000 J
(C) 8 dm3, -800 J
(D) 10 dm3, -800 J \ )

26. Which of

geometrical isomerism

(B) It does how optical isomerism

hows ionization isomerism

(D) It shows hydrate isomerism
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27.  Which of the following compound on reaction with NaOH and Na,O, gives yellow

colour?
(A) Cr(OH)3

EN

N\
‘ _—N
(C) Al(OH)5 -

N y
(D) None of these h
28.  What volume of 5.00 N H,SO, is required to ne@' ea solutia containing 2.50 g
NaOH ? L
(A) 16.4 ml J

(B) 10.2 ml
(C) 13.5 ml

(D) 12.5 ml /\

29. In the trigonal bipyramidal tal field the d-orbital with the Highest energy is
(A) dxy
(B) dx? — y?
(C) dy

(Dydz

(B) Zn(OH),,

30. timass of NoH, can be oxidized to Ny by 24.0 g K5,CrOg4, which is reduced to
Cr(OH),~ ?

(A) 4.28 g
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(B) 2.15¢
(C)2974¢g
(D) 3.25¢g
SECTION-B (Q. 31-40) A N
) |
MULTIPLE SELECT QUESTIONs (MSQs) “ - y 4
31.  Which of the following reaction occur by SN2 mechanis
A~ " 50°C  cH 200H3
CHi—
CH.CH,—C -Br
3 2 /
3 C|;H3
— OH +CH3—C|)—OEt
CH, CH,
C6H5CH2CH20H
32. als contain (Al) Aluminium as a metal?
33. In phase equilibria :
(A) Sulphur system consist of six stable curve and four metastable curve.
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(B) Sulphur system consist of 3 triple point.
(C) At the triple and eutectic point the degree of freedom is zero.

(D) In water system triple point exist at 4.5 mm of Hg pressure.

N

234Th o . 206Pb ) o . { _:...-.
34, %' disintegrates to give &' - for this disintegration. “
(A) The mass of a-particle emitted is four. 4
(B) The mass of B-particle emitted is zero.
(C) The no. of a-particle emitted is 7.
(D) The no. of B-particle emitted is 6.
35.  An Aliphatic Ketone M.W. 86, when conv into |t e which is then reduced,

gives an amine that can be resolved. What i
(A) CH3CH,COCH,CHg

(B) CH3COCH,CHoCH, /\
(C) CH3COCH(CH2), )
(D) (CH3)3CC(O)

36. InNMRs
(A) In Q ol 1p-NMR give quadrate doublet signal.

(B)4n HPE3 molecule I9e-NMR give quadrate signal.
PF5 molecule 19 NMR give doublet signal.

(D) In P4Sg molecule 325 NMR give quintet signal.
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37.  Oxyacids of bromine :
(A) HOBr
(B) HBrO,

(C) HBrOg

(D) HBrO,

38. The vapour pressure of ethanol and methanol are

respectively. An ideal solution is formed at the same te
ethanol with 40 gm of methanol. So :

(A) The total vapour pressure of solution is 66.13

(B) mol fraction of ethyl alcohol is .4893.

(C) mol fraction of methyl alcohol is .5107.

(D) mol fraction of methyl alcoholdn vapour is 0.6563.

39.

40. Acetylene is formed by the following reactions

(A) 6CH4 + O [] Hqﬂ Erapﬂ_»
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(B) BrCH,CH,Br U iyl

(C) CHI5 + 6Ag + CHI5 U A

CCu { :

| —-\“‘“
(D) CCu + 2HcI U U- ),
PART C (41 - 60)

41.  The amount of 14C isotope in a piece of wood i to be one-sixth of its amount
present in a fresh piece of wood. Calculate the a . (Half life of 14C = 5577
years).

42. The heats of hydrogenation of cyclohepte ,3,5-cycloheptatriene are 110
kJ/mol (26.3 kcal/mol) and 305_4&J/mol (73.0kcal/mol), respectively. In both cases
cycloheptane is the p?d&k at is» the resonance energy of 1,3,5-

cycloheptatriene?
43. The EMF of the concentra cell V))th transference, viz., Pt; H, (1 atm), HCI (a,. =

potenti nsference number of the H* ion

44, e specific volumes of water and steam are, respectively, 1 c.c. and 1673

alcu the change in vapour pressure of the system by 1°C change in
ature. The molar heat of vaporisation of water in this range may be taken as
9.70 kcal.

45.  NoO, is 25% dissociated at 37°C and one atmospheric pressure. Calculate the

percentage dissociation at 0.1 atmosphere and 37°C.
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46. NoO, is 25% dissociated at 37°C and one atmospheric pressure. What is the
minimum pH of a solution 0.10 M in M92+ from which Mg(OH), will not precipitate?
Ksp Mg(OH), = 1.2 x 10711 M3, ’A

47. n-butane is produced by the monobromination of ethane foll weuwurta

duce 55gm n-tgltane

et
with 85% vield.
i the Balmer

reaction. Calculate the volume of ethane at STP required to

If the bromination takes place with 90% yield and the wurtz rea

48. Calculate the wave number for the shortest wavelength transit

b N

series of atomic hydrogen.

49.  Electromagnetic radiation of wave length 242& icient to ionize the
sodium atom. Calculate the ionization energy of sodium in&J mol L.

50. The composition of a sample of wustite is Fen g2 n. What % of Iron is present in
the form of Fe (llI).

51. A metal complex having co Cl,Br has been isolated in two forms

A and B. The form A reactwith AgNo ive a white precipitate readily soluble in

dilute aqueous ammonia, eas Bfgives a pale yellow precipitate soluble in

concentrated am ia. What is their magnetic moment of compound A & B.

52. An acid typ differs in colour from its conjugate base (In). The human

r differences only when the ratio [In"]/[HIn] is greater than 10
hat should be the minimum change in the pH of the solution to

lete colour change (Ka=1.0 x10'5)

irst order reaction the energy of activation is 210 kJ mol'l, and the frequency

factor is 2 x 1012 571, What is the half life of the reaction at 700 k.
54. 36.4 gm of 1,1,2,2- tetrachloropropane was heated with zinc dust and the product
was bubbled through ammoniacal AQNO5 What is the weight of the ppt.
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55. Calculate the number of radial nodes in 4F.

56. 0.66 g of H3PO, will require x ml of 0.1 M NaOH for complete neutralization. Find

out the value of x.
57. What is the number of dipeptides that can be prepared froﬂranine and
. |
phenylalanine?
58. Calculate the ionic strength of a solution that contains 0.1 ghol/kg, NaCl ang 0.05

mol/kg NasSOy. -

59. Calculate the half cell potential for the quinhydrone electro
0 OH CA
O +2H"+2e~ 0O~ OH ¢

set up at pH = 4 will be (quinhy one = 1 : 1 molecular compound of quinone (Q)

and hydroquinone (QH>), E
60. The equilibrium pressure
Kp. If NH4CN(s) is
partial pressure of

at equilibrium.

Toll Free: 1800-2000-092 Mobile: 9001297111, 9829619614, 9001252666
Website: www.vpmclasses.com FREE Online Student Portal: examprep.vpmclasses.com
Online Store: store.vpmclasses.com E-Mail: vypmclasses@yahoo.com /info@vpmclasses.com

Page 18




e VPM CLASSES

UGC NET, GATE, CSIR NET, IIT-JAM, IBPS, CLAT, SSC, SLET, CTET, TIFR, NIMCET, JEST, JNU, ISM etc.

ANSWER KEY

H & |ONS

1.(B) - Inagroup electron aff

Ny

is dec}eased when we go up to down.

(OBut electron af of F is less than that of Cl due to its extremely small size.

So order |

2. (D) The in CH,, diamond and cyclohexane is sp3.
1
3.(C) No ofan B) presentinthe unitcell=8 x8+1x1=1+1=2
1

No. ofications (A) present in the unitcell=6 x 2 =3

O Formula of the compound = A3B,
4. (D) B(OH)3 is Mono basic acid.
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5.(D) 2XeFg+ SiOy — 2XeOF + SiFy.

H,C.
i, A : /M
H,C c=C c=C C,H.
Y=/ e W o=
o W\ A,
6. (D) (A) Z, Z or cis-, cis (B)  E,Zortrans, cis i,
H C
H\ /CzH5 3 _ V
H.C. c=C =
N~~~ N\H H” =
c=cC
'
(C) Z, E or cis, trans (D) E,Eor tra

+
T
(|||)

(iv)

Resonanc
7. (B) Stability of ocatlo
Iniv &i, (i) is mo ble due to aromaticity.

electrons and will make it less available for cyclic delocalization. The aromaticity

order in these heterocycles depends on the electronegativity of the heteroatom : O
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> N > S and therefore, the aromaticity follows the order as : thiophene > pyrrole >

furan.
Ph Ph
Ph
H——F——cClI [——H
H———OH H—+——CH, H C%A'
H—T—CH. ;5Qf, _ Ph O b HARIPR Ph
9. (B) Ph S [A] Su2

10.(D) Oximercuration Demercuration :  [(i) HJ(OCOCH3)»/H50;

It's give anti addition of H,O on alkene acc. to marck

CH,
(AL oheeopso.
NaBH,

D
or Pair of Enantiomer

11.(D) The component values of orbi gular tum in z-direction = m, x

m,for2p=+1,0,-1
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F"'/__“_X A

F Square Pyramidal { ____,_

3 ) |
SiF=~ — sp“d Hybridization
5 p y o £
_ - ¢
F
F\|
Si—F N

/| C
. F Trigonal bipyrami
AsF, " — sp3 Hybridization \ ¢

St

F
As
F

ridizati

Square planar
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OH ®
6 OH
5 (g) 3/2 1C/
@]
H o
16.(C) (b) A
4R, 2E E

17.(B) PB-Keto carboxylic acids and [(3, y-unsaturated carbo

decarboxylation easily because the corresponding carbanio

due to
resonance.
0
| 0 o)
CHB—C—ﬁPZ—COOHCHa_(H;_@g
OH

0
‘ |
0H o cH,—C=CH,= CH,-C—CH

I:CHSC(H\— CH —QH2<—> %_

CH,CH = CHCH,

Major . + CHy@hi,CH )CHZ

0
| ¢
ch, =L E D CH
I 0 Unrstable)
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18.(D)
Ph
Me i cC —Br 0
n AR50,
H EtOH
H\ Ph H
—>®/O~Q||Me—>HO ||||||Me
H
H Ph H H
\O/'\+\/'\O/ ] V
HO S \H
Me® H Ph
—>Me||||||
H

19.(B)

20.(C)

21.(C)
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2s
re|\"

N\
 § P
22.(A) r— _——
) |
23.(D) If gas is allowed to expand above its inversion temperature jtfcaus hea@g.éffect.
X
P,V,T, _ 1.20 x 760 x 3.20 x 303
24.(B) To= "% 710x2.60 = 479 K = 206°C
RV, _ (5 bar)x(2 dm?) ‘

25.(D) Vi= T 1bar =10 dm3 -

work w = —Po¢(Vs — Vi) = —(1 bar)(10 — 2 x 10° Pax 8 x 1073 m3 = -

800 J

26.(A)

27.(A)

(from Na;0») yellow colour

250¢
28.(D) Number of equivalents in 2.50 g NaOH =40-09/€d = g 0625 eq NaOH
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Therefore, 0.0625 eq H,SO, is required.

(1L )
(0.0625 eq) \5.00ea) _ 0195 | = 12.5 mL of 5.00 N solution
o C.
“

dx’ -y’
29.(D)

In the trigonal bipyramidal crystal field the d- or est energy is dz2.
30.(C) The balanced equation is 4H,0 + H4 + Cr 2— 3N, + 4Cr(OH),~ +

40H™

(24.0 g K,yCro,)

(3r2r;2|9j2.97 9 \ )

= (0.0927 mol NyH,) =

g
r CH 8 - B500C L
31. (A), (B), (D) ( + 3 CH3CH,CH,0CH34
©
r IS a 1° halide. The base/Nu™ is a CH3 Ostrong base (not a

hindered on€) and a Nu™. Hence it give mainly SN2 product.
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CH
CHmﬁ\c Br
(B) H (Stereocenter)
DW?D ,a\
(Strong N
CH, l
and weak
HS — ¢ Z CH,CH, ~’
base) H
[(R)Stereoisomer] c
SN2 with inversion

CH, ?HS CH,
t

Cm—?—uﬂ 0% H,0 mt—?—0H+cm—?—oa
2

©) C CH, CH,

SN1 mechanism

Kaolin*(China Clay) — Al,Si»0-.2H,0

33. (A), (C), (D) The sulphur system consist 6 stable curve & 4 metastable curve.
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The sulphur system consist four triple point. At the triple point
F=C-P+2=1-3+2=0
At the eutectic point

F=C-P+1=2-3+1=0 A
In water system the triple point exist at .0078°C temperature & of Hg
pressure.

V

234 206
34.(®), (). () !N O 0- gPb
Decrease in mass = 234 — 206 = 28

Mass of a-particle = 4
28

So no. of a-particle = 4 -7

Mass of the a-particle emitted
No. of B-particle emitted #(2 xno.
end product) = 14 — (8)

icle) — (atomic no. of parent — at. no. of

Mass of the emitted B-partiele.is =<ero.

35. & (C)
I "o NP
O T J O
() Reduction
NH,
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CH CH,
< CH, - CH-cH

| H, O 0 O o | “CH,

0O (i) Reduction NH, ’A
C,H,— CH C,H, ‘-«h-
[A] = Non resolvable compound NH orm
[D] = Itis a Aldehyde.
p*
S/ \S\S

g/gp
36. (A), (B) P P

—3lpNMR=2x3x2 +1=4peak
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1
3IpNMR=2x1x 2 +1 =2 peak
So 31p NMR give quadrat doublet signal & for 325 = | = 0 s0 does nst give signal
in NMR spectroscopy. { X
H ) |
N y 4
P 1 1 1 \ ¢
PN Py Py
= HPF, = F F lp=2,1g= 2,1,
P
1
X — 2x1+—+1
Slp NMR =\ T
=3 x 2 =6 peak
1 1
(2x1x—44_x 2xX]Ix=—
19r.NMR = 2 = 4 peak

x1+1

LH-NMR give = ( 2 j =3 x2 =6 peak

37. (A, C, D) Oxy.

38. (A, D | alcohol = CoH5OH = 46

60

moles of ethyl alcohol = 46 - 1.304
Mol. mass of methyl alcohol = CH30H = 32
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40
No. of moles of methyl alcohol = 32 - 1.25
1.304 I
Xa' mole fraction of ethyl alcohol = 1.304 +1.25 =0.5107 { _,____
)
1.25 ~ 7
"Xg' mol fraction of methyl alcohol = 1.304 +1.25 _ 89
: _X,Py _
Partial pressure of ethyl alcohol = A =05 44, mm Hg
XsPs

Partial pressure of methyl alcohol = = 0.4893 x 88,7 = 43.40 mm Hg

mm Hg

Total vapour pressure of solution = 22.73

Mol. fraction of methyl alcohﬂ in vapoug, =
43.40 ‘

= 66.13 - 6563

jal pressure of CH,OH
Total vapour pressure

39. (A, B, C,D) Py range

P i alate + Dipotassium phthalate = 4.0-6.2
= 59-8.0

ori¢ acid 4+ Borax = 6.8-9.2

Borax* NaOH = 9.2-11.0

40. (A, C, D) 6CH, + Oy — 2HC = CH + 2CO + 4H,
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CCu

CCu+ 2Hcl - 2cuCly + CH =CH

EN

 §
| W,

) |
BICH,CH,Br L AW o= —
lNaNHz %
o

Br— CH = CH, )

41. 14422.9
From the given data, if N test@riginal’amount of 14C, to.5 = 5577 years; N =
B \ )
4

A =5577 years

CHIg + 6Ag + IgHC U A CH = CH + 6Ag|

Th integration constant of 14C,

.693

)\ = 5577 year_l
Substituting the value of

0.693 N

- -0

A= 9577 andN= 6 inEqu, we get
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2.303 N,
A= U Jog N
0693 2303 Ny 2303 2.303x0.7782
5577 = t  jogMNo/6 =t jog6= t 7\
2.303%0.7782x5577 ‘-\““
Thus, t, the age of wood = 0.693 = 1442 ear V

42. 25/5.9

(J

o= _
Given Cycloheptene . Ho N e U &18 Cycloheptane

1,3,5-cycloheptatriene, we
predict that its heat of hydrogenation will be es that of cycloheptene or 330

kJ/mol (78.9 kcal/mol). measu

57

heat of hydrogenation is

1,3,5-Cycloheptatrien

(J

AR KR ™0, cycloheptane

er

Resonan ergy = 330 kJ/mol (predicted for no delocalization) — 305 kJ/mol
rved)
= 25 kJ/mol (5.9 kcal/mol)
The value given in the text for the resonance energy of benzene (152 kJ/mol) is six

times larger than this. 1,3,5-Cycloheptatriene is not aromatic.
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43. 0.8263

Since the concentration cell with transference includes in it the liquid junction

potential while the cell without transference does not, the liquid junction potential
would be given by A

 §
=0.02802 - 0.01696 = 0.01106 V ‘““"‘"

Bl =Ew.t ~Ewot. ‘
As during the operation of the cell, there is transfer of HCI a Iutioqgfoﬂigher
X
activity to one of lower activity, therefore we have
RT (&), N 08
E=(t—t) F in @ho@ —t)x 0€591:Iog 0.01761
0.01106
0.01106 = (t; —t,) x (~0.016946) r t, — t_ =0.01694 -
0.6527
Since t,+t_=1, hence t+]: 0.
Thus, the transference n'mber of }-)J’ 0.8263
44, 27.08
e
Molar volume of | water, V| =18 cm3 mol™! = 18 x 1076 m3 mol~1

Molar volu

Inthiscase,dT=1Kand T=273+ 100 =373 K
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40584.8 J mol™ x1K
—6 .~ 3 -1
0 dp = 373 K(30114-18)x107"m'mol™ _ 00361 x 108 N m=2 (3 = newton

metre)

=0.03561 atm = 27.08 mm of Hg (1 atm =101325 N m_z) { .

N

Thus, the vapour pressure of water increases by about 27 m HMse in
temperature, at 100°C.
45. 63.2
N2O4(9) 2NO5(9)
Initial 1 0
At equilibrium (1 —X)

Total moles = (1 —x) + 2x = (1 + x)
1-x
= — P’ =
pN204 (l+ XJ No2

Given, x = 0.25 and =1 atm.

20

Prvo. = x0.1
NO, (l+ a)
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20 Y
(mj <(0.9 _ 4a’x0.1 _ 0.40°
0.4a° (1—0())(0_1 C(l-a)1+a) (1-0?)
Kp = (-0 o  g2e7= \lta ’A
‘ s,
or 0.267 = 66702 = =Y

a =0.632

) |

N y 4

S
<

1.2 x 10-11 = [0.1][OH]

Hence dissociation of NoO4 = 63.2%. @
46. 9.04 B
Given that Ksp Mg(OH), = [M92+][OH_]2Q

90% Bromination
85% Wurtz reaction

ofin-butane to be produced = 55 gm
Molecu ass of C4Hqp =4x12 + 10 x 1 = 58 gm/ mol.
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55gm
Mole of C4Hyq in 55gm = 58gm/mol

=0.948mol.

From wurtz reaction ,we find that

1 mol C4H1 g =2 mol C,oHgBr when yield is 100%

100
0.948 mol C4H1p=2x 0.948 x 89 mol CoHgBr

(when yield is 85%)
= 2.23 mol CoHgBr

For bromination reaction of 90% yield it is found that

1 mol CoHgBr =1 mol CoHg when yield is 1
100
=1x 90 moI C n yieldys90%

2.23 mol C2H58r =2.23

= 2.478 mol CoHg
1 mol C

2478 m =2¥78 x22.4L =55.50 L
48. 419.
1_- 1_1
Wave humber = X ) V: Ry n12 n22

Ry = Rydberg constant = 109677 cm™*
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nq = 2 for balmer series

Ny — o for shortest wavelength

1 1 o

. 2 2
V =109677 cm (2) (oo)

V =27419.2 cmL
49. 4945

Energy of electromagnetic radiations E =hv = )‘ """"'"

h= 6.6 x 10734 Js

c=3X 108m/s

A_ 242 nm = 242 x 10'9m. ;
hc 6.6x10™Jsec x3 103m/§e

E= )\ = 24 X:l.o_9

=8.21x10719
Energy required

of Na atom = Energy needed to ionise one Na atom X

=8.21x10193 X 6.023 X 1023 mol'L

=4.945 x 10° J mol 'L
I.E. of Na = 494.5 KJ mol™L
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50. 15.05
The Formula of ore is Fe0.93 01.00

Number of O atom per 100 unit of wustite = 100

Number of -ive charge due to O atom =200 ’A
Number of Fe atom per 100 unit of wustite =93 ‘““"‘“
: _ )
Number of +ive charge due to 93 Fe atom = 200 « Z
+2. -
Total No. of Fe" < ion = X
Total No. of Fe*3jon =y N
X+y=93& < |
& X =93-vy. o
x Fet2+ y Fet3 =200
(93 -y) Fe™2 + yFe™3=200
93 Fet2+(Fet3-Fet2)y =2
93 x 2+ (3-2)y =200
186 +y =200 \ )
y = 200- <o
y=14= 3+ jon.
51,
ication of complex A
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Complex A react with AQNO4 to give a white precipitate which is readily soluble in

dilute agueous ammonia. This implies that complex A contains ionizable CI™ group.

Thus
Formula of A is [Cr(NH3)4 CIBr]|CI {‘ “
Identification of complex B. - “
y 4
Complex B react with AgNO4 to give a pale-yellow precipi ichNs sotgite in
concentrated ammonia. This implies that B contain ionizable Br” hus
Formula of B is [Cr(NH3)4 Cl5] Br P
In Complex A & B Q
Cr present in +3 oxidation state
So
111 |1
3d 4s up
d25p3 hybridization ‘
& 3 unpaired e” are present
So magnetic moment u=
BM
52. 2
. . . . ﬁ + - . . . . .
r th isation of indicator HIn H™ + In” the ionisation constant (Ka) is given
by
[H]lIn"]
Ka = [H I]
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[H] _  Ka
) =ka INT  [In7]/[HIN]

The colour of In™ is visible when [In"]/[HIn]>10.

A,
Thus

i
|
————
Ka _1.0x10° . ., §
_ - - 10 ) -
H]= [In"]/[HIN] 10 X
pH = -log[H*] = -log 10© =6 N
The colour of Hin is visible when [HIn]/[In"] > 10 or ‘
[In"])/[HIn] <0.1

Thus

Ka _ 1.0x10; _
H*] = [In"]/[HIN] 0.

pH = -log [H*] =Elog 107 =
change of pH = =2 )

-210000Jmol™

2.303x8.314Jmol™K*x700K
= -15.668

K/A = Antilog ( -15.668) = 2.1478 x 10"16

k =1.1478x 106 A
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=2.1478x 1016 x 2 x 101251 = 4.3 x 104 sec1

0.693
L, ————=1611.6sec.
2= 4.3X10™75

54. 294 L

The dehalogenation of vicinal tetrahaloalkane gives alkyne . “

| N y 4
CH,-C - CH %
| ] =
Cl Cl +22n De—’CH3—CE I
mol. wt. = 182
LI L] -
CH3—CECH+AgN03+NH3 A C CECAg+NH4CI
[. wt. =147
182 gm of tetrahaloalkanes give‘ 147 gm ppt:
36.4 gm of tetrahaloalka
weight of si

55.

Angular nogdes =/ =3

Radialnodes=n—-/-1=4-3-1=0
56. 100
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H3PO, + NaOH U= NaH,PO,; Equiv. mass of H3PO, = molar mass = 66

0.66
Equivalents of H3PO, = 66 =0.01=xx0.1 =x=0.1L=100ml

PN

57. 4 f
The number of dipeptides that can be prepared from alanine hm is 4
— Ala-phe, Ala-Ala, phe-phe, phe-Ala.

58. 0.25

1. > 2 2

E[mlzl +m,z; + m,z;]

| =
mq(Na*) =0.1+2x0.05=0.2
m,(CI7) = 0.1

m4(SO, %) = 0.05

21=1; 22=1; z3=2 A

1 1
1 =2 [0.1 % (1)2 +0.2 x ( 0.05'x (2)2] = 2 [0.5] = 0.25

p+025 p
(NH3)][p(HCN)]

0.0222 = (p + 0.25)p

p2 +0.25p — 0.0222 = 0
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0.25+/(0.25) +(0.0222) x 4 x 1
p= 2x1

= 0.0689 atm

EN

l %
‘ N
-_——

&
v

'

‘l@\)
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