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%
CHEMISTRY

Paper-1
(Theory)

{Maximum Marks : 70) (Time allowed : Three hours)
(Candidates are allowed additional 15 minutes for only reading the paper.
They meest NOT start seriting diring this fime. )

Al questions are compulsory
Question 1 is of 20 marks having four sub parts, all of which are compiilsory.
Question numbers 2 ta 8 carry 2 marks each, with twe questions laving imternal choice.
Question munbers 9 to 15 cary 3 marks each, with two guestions having an infernal choice.
Question numbers 16 ta 18 carry 5 marks each, with an internal choice.

Al working, including rough work, should be done on the same sheet as, and adjacent to the rest of the ansiwer,
The intended marks for questions or parts of questions are given in brackers £l
Balanced equations must be given wherever possible and diagrams where they are helpfiil.
When solving numerical problems, all essential working must be shown,

In working out problems, use the following data:

Gas constant R = 1.987 cal deg™ mol-! = 8-314 JK~! mot-! = 0.0821 du? atm K- moi-!
Hatm = 1dm? aim = 101-3J 1F araday = 96300 coulombs.

Avogadro s number = 6.023 x [0°7,

Question 1. (i) When acetone is treated with Grignard’s reagent,

(a) Fill in the blanks by choosing the appropriate word/ Jollowed by hydrolysis, the product formed is:
words _from those given in the brackets : [4x1] (1} Secondary alcohol  (2) Tertiary alcoho!
(iodoform, volume, mass, haloform, gram e:,r:.':".'d.’unf, (3) Primary alcohol (4} Aldeliyde

chioraform, carbylamine, sp’d’, high, coke, dsp3, low,

gram mole, carbon monoxide) . )
(i} Equivalent conductivity is the conducting power
of all the ions furnished by one of an

(i) Which of the following electrolytes is least
effective in causing flocculation of positively
charged ferric hydroxide sol?

b , (1} Ki[Fe(CN)J (2) K,CrO,
j;?ﬁ:g:fm presentina definite of the (3) K [Fe(CN) J (4) KBr
(ii) Bleaching powder, on treatment with ethanol or ((v) On heating an alip han:c P firr:a{y il “f”h
acetone gives . This is an example chioroform and alcoholic pom.sslnmi hydroxide,
of reocion: : the organic compound formed is an:
(iii) Onter orbital complexes involve (1) Alkyl isocyanide (2) Atkanol
hybridization and are sp}'rr complexes. (3) Alkanal (4) Alkyt cyanide
(v} Zinc oxide is reduced by at 1673K  (¢) Maich the following : [4 x 1]
o form zinc and ; (i) Silicon and phosphorous (a} Acetaldehyde
(b) Select the correct alternative Jrom the choices given: (if} fodoform test (B) Xenonhexafluoride
[4 = 1] (iii) Arrhenius equation (c) n-type of
(i) The packing efficiency of simple cubic structure, semiconductors
body centered cubic structure and face centered (v) Disiorted octahedral () Frequency factor
cubic structure respectively is: Structure
(1} 324%, 74%, 68% {d) Answer the following guestions : [4x2]
(2) 74%, .68%, 52-4% (i} What is the common name of the polymer obtained
(3) 52.4%, 68%, 74% by the polymerization of caprofactam? [s it
(4) 68%, 74%, 52-4% addition pelymer or condensation polymer?

(i) Why Zn* ians are calowriess while NiZ* ions are
p .
green and Cu" ions are blue in colowr?



(ifi} The molar conductivity of NaCl, CH sCOONa and
HCI at infinite dilution is 12645, 91-0 and 426-16
ohn em? mol™! respectively. Calculate the

molar conductivity (A, } for CH,COOH at infinite
dilution.

(iv) Identify the compounds A, B, C and D.
CHCOOH- 54 Y0 . B

NaNth+HCl
B e e
¢ NeNoHEl, py

BrylKOH

Answers :

(@) (i) gram equivalent, volume

(i) chloroform, haloform

(iify sp*d?, high

(iv} coke, carbon monoxide
(#) (3) @@ @ @D
(H—@ () —() @) —(@) (v) —(®)
(/) Nylon-6, addition polymer

(5)
(c)
(d)

(#) Zn?* (34'%), No unpaired electron — colourless

Ni2* (34%) Two unpaired electrons — green
coloured

Cu?* (34°), one unpaired electron, blue coloured
(i) Am{(CH,COO0H)= Ap(CH;COOY)+ An(HY

= Am (CH;COONa) + A (HCD) - Ay NaCl)

= 9] +426.16 — 126.45

= 39?.71 ohm™! em! Amol“

A= .CEHSCOC{b ;

B- cﬁHﬁ{d:;'grls‘iﬂ2 5
C-CHNNH, 44

D — CgHsN3CI™
Question 2.

(a)

(v}

2]
‘An element has atomic weight 93 g mol™! and density
11.5 gem™3, If the edge length of its unit cell is 300 pm,
identify the type of unit cell.
(N, =6.023 » 1077 mot)
Or
Calculate the radius of copper atom. The atomic
weight of copper is 63-55 gmol™!_ It crystallises in face
centered cubic lattice and has density of 8.93 g e at
298K.
(N, =6.023 x 10 mol) -
Answers :

(@)

@)

A= 93 gmol™!
p=115gem™
ga=3x10%cm
N, = 6.023 x 102 mol~!
ZA W

Sy
No.ﬂal i

p=
1 st
N, WA
7= p-Ng a2
A

11.5x6.023%x10% x (3x107*)°
93
11.5%6.023x27

03 )
1.15%6.023x27

= 93 =2.02

10-1

=2
Type of umt cell - Body centered cubic
Or
A= 63.55 g mol™!
Z=4
p=8.43 gcm™
N, = 6.023 x 102 mol!
ZA
N, a’
S LA
Nop
4x63.55
= 6.023x10% x8.93
_ 4x63.55
 6.023%8.93
 4x635.5
~ 6.023x8.93

a= [ 2542.0
6.023x8.93
For FCC unit cell,
\Eﬂ = 4r
4r= J2a
ﬁ a _ 1414 a

4 4
_ 1414x3.62

(6)

p=

0—23
a x 1024

173
) x103%em=3.62 A

r=

F e =1278A

Question 3. [2]

Complete and balance the following chemical equations:
heai

(i) Py+ NaOH+ H0 ———— +
() Cu+ HNO, ——> + +
oif.
Answers : _
() P,+3NaOH +3H,0 — = 3NaH,PO, +PH;

(if) 3Cu+ S8HNO, ——> 3 Cu (NO;), + 2NO + 4H,0

Question 4. [2]

(i) Write the chemical equation for the reaction of ghicose
with bromine water.

(ii} Write the zwitter ion structure of glycine.



A

Answers :
CHO CHOH
I Wa I

(9) (i) (CHOH), +(0) ——> (CHOM),
]
CH,OH CH,OH
Glucose Gluconic acid

@ CHy- coo®
ONH,

Question 3. [2]

(i) How do antiseptics differ from disinfectants?

(i) Name a substance that can be used as an antiseptic as
well as a disinfectani.

Answers :

(/) Both antiseptics and disinfectant prevent the growth of
micro-organisms and may even kill them but antiseptics
are safe to be applied to the living tissues whereas
disinfectants are not safe to be applied 1o living tissues.

(i)} 0.2% solution of phenol is antiseptic but 1% solution
of it is disinfectant.

Questlon 6. [2]
An alloy of gold (Au} and cadmium (Cd) crystallises
with a cubic structure in which gold atoms occupy the
corners and cadmium atoms fit into the face centres.

- What is the formula of this alloy?

Answers ;

(@) 1n one unit cell, 1
No. of gold atoms =8 x ' 1
No. of cadmium atoms = 6 x % =3

Formula of the alloy = AuCd, = Cd, Au

Question 7. [2]

(a) State reasons for the following:

(i) Ethylamine is soluble in water whereas aniline is
insoluble in water.

(i) Aliphatic amines are stronger bases than aromatic
amines,

Or .
(b) Complete and balance the following equations :

(i) CJINH, + CH,COCT— +

(ii) CHNH, + HNO,—> + +

Answers :

(@) (1) Thisis because C,H,; NH, can form H-bonds with
water whereas in aniline larger hydrocarbon part
prevents the formation of H-bonds with water.

(if) This is because in aliphatic amines +I effect
of alkyl group increases electron density over
N-atom whereas in aromatic arnines due to — R

effect of benzene rings the electron density over
N-atom decreases.

Or
(B) (i) CHNH, + CH,;COCI »
CH,CO-NH-C:H, +HCI
(i) C;H NH, + HONO —» C,H,0H + N, +H,0
Question 8. 12]
Draw the structure of xenon tetrafluoride molecule.

State the hybridisation of the central atom and the
geometry of the molecule,

Answers :

Xe «—sp'd?

Square planar

Question 9. [3]

(@) Calculate the emf and AG for the given cell ar 25°C;
Crey /Cr'* (0. uw / [Fe?* (0, a; M)/Fe,

-0.74¥, E o2 Fa

Given; E 30 ~0.44V

(IF = 96500 C, R = 8.314 JK™' mol~!) .
Or
(o) Calculate the degree of dissociation (x) of aceﬁc acid,
ifits mofar conductivity () is 39.05 S cm? mol-!

!
(Given A =349.6 S cm? mol-! and ’?'{CHJCOD )

(H")
= 40.95 § em? mol)
Answers
(@) (Cr—>Co"+3¢]x2
Fez"'+2e~—:>Fe] X3 n=6

o 0.0591 (Fe**y?
Ecell = Eneu+ n 1 (Cr}"
]
- (044 + 074y + 2051 | 4 (c..mg2
6 (0.
= 0.30+ 2091 log 107
= 0.30 + (~4) % 0591 log 10
= (.30 - 1:— x 0591 x 1=0_31_9L;83

= 0.31 - 0.0394 = 0.27].
Or
(b) ALHCO0D . 39 45 S em? mol-!

Am(CHCOOH) = Am (H) + Ay (CH,CO0")
#:349.60 + 40,95
= 390.55 S cm? mol~*
: 39,05

Sl = 9.999
au 135053 0.0999 = 9.99%



ﬁuestlun 10.

[3] Questlon 13. 3]

Name an important ore of silver. How is silver extracted ) tow will you convert the following: (Given balanced

from its sulphide ore? Give balanced chemical
equations involved in the extraction of pure silver.
Answer ;

Important ore of silver = Argennte , Ag,5

Extraction of silver from argentite, Ag,S ore

The various steps involved are :

1. Crushing of ore

2. Grinding

3. Concentration of the sulphide ore by leaching with
a dilute solution of NaCM.
Ag,5+4NaCN +20,=2Na[Ag(CN),] +Na,S0,

4. Displacement of Ag
2Na [Ag (CN),] + Zn — Na, [Zn (CN),] + 2Agd

5. Refining of silver by electrorefining,

Questlon 11. [3]
How will you convert the following:

(i) Chiorobenzene to biphenyl

(i} Propene fo 1 - bromopropane

(iii) Chlorobenzene to aniline

Answers :
(i)
O ctrmara <O = i @a@F e
Chlara- Biphenyl
henzere
} (Organic Peroxide) _
) CH3 -Prcui;nc G +)HB Benzoy! peroxide
!,,‘;_f” CH, —CH, ~CH,
7 ]4;‘ # |
' Br
1 - bremopropane
(if:'}
NH,,
473K
+ CuzO + 2NH3 —-—J* 2 + Cu,Cl, +'H20
. Amilinc :
Question 12. : [3]

Explain what is observed when :
{iy A beam of light is passed through a colloidal solution.

(ii) An electric current is passed through a colloidal
solution.

(tii} An electrolyte (AICl,) is added to a colloidal solution
aof arsenious sulphide (4s,53).

Answers :

() The path of the light becomes ws1ble This effect is
called Tyndall efiect.

(i/) Itgets coagulated. This processis cglled electrophoresis.
(iif) Coagulation of colloidal solutton of As,S, occurs.

equation)
(i) Benzoyl chloride to benzaldehyde.
(it) Methy! chloride to aceric acid.
(ifi) Acetic acid to methane
Or
(b} A ketone A (C,Hy0) which undergoes lodoform

reaction gives compound B on reduction. B on healing
with conc.H,S0, at 443 K gives a compound C which
Jorms ozonide D. D on hydrolysis with Zn dust gives
only E. Identify the compounds A to E. Write the
Iodoform reaction with compound A.

Answers :
COCl1 CHO
Pd/BeSo, @
6
@ @ @ P H, = + HCL
Benzoyl Benzaldehyde
Chloride
(i)
H,OH"
CH5C1—~ 5 CH; - CN—22"— CH;CO0H
Methyl Methyl Acetic acid
Chloride Cyanide
NaOH

(iify CH;COOH ———— CH,COONa

Methane

Or
O

|
(b)) A-CH,-C-CH,-CH;

Bulanonc

B - CH; — CH - CH, - CH,

OH
Bulan-2-0}

€~ CH,~CH=CH-CH,

But-2-cne

0
D-CH,-CH CH-CH,
\ /
0-0

Ozonide

E-CHS—("fH

Ethanal

O
il

CH,-C~CH,
Bulnnone

CHI; + CH,CH,COONa + 3Nal + 3H,0

Idoform

— CH; + 31, +4NaOH —2—



Question 14. [3]
A first order reaction is 50% completed in 30 minutes
ot 300 K and in 10 minutes ai 320K. Calculate the
activation energy of the reaction. (R = 8,314 JK-'
mol!).

Answers :

According to Arrhenius equation

kb _ E [Tz _TIJ
log = = —2— |
23R \ T T;
T, =300K
T, =320K
R = % kJ mol~! K~
0.693
T
| T 0693
30
e« By ()
2303 x ——
1000
B = 0A4771%2.303x8.314 g 320x300
act 1000 20
=43.85k]
Question 15. [3]
Explain the following:

(i) Transition metals and their compounds generally
exhibit a paramagnetic behaviour,

(i) There is an increase in densily of elements from titanium
(£=22) to copper (Z = 29} in the 3d series of transition
elements.

(iii} K,Cr,O, acts as a powerful oxidising agent in acidic
medium.

Answers :

{(#) This is due to the presence of unpaired electrons in
(n—1) d — orbitals,

(if} This is due to the increase in atornic mass and decrease
in atomic volume.

(¥it) This is because in the presence of acidic medium such
as dil H,80,, it gives nascent oxygen which oxidises
olher substances,

KCr,0, + 4H,80,—
K,50, + Cr(80,); + 4H,0 + 3(0)

(Mascent oxygen)

Question 16. (5]
(@) (i) The elevation in boiling point wher 0.30 g of acetic
acid is dissolved in 100 g of henzene is 0.0633°C.
Calculate the molecular weight of acetic acid from
_ this data. What conclusion can you draw about the

. ‘molecular state of the solute in the solution?

{Given K, for benzene = 253 Kkgmol, at. wt of

C=I12H=10=1§

(if) Determine the osmotic pressure of a solution
prepared by dissolving 0.025 g of K,SO, in 2 litres
of water at 25°C, assuming that K,50,,is completely
dissociared.
(R = 0.0821 Lit-atm K7 mol{, mot. wt. of K,50,
= 174 g mol)
Or

An aqueous solution of a non-volatile solute freezes
at 272.4 K, while pure water freezes at 273.¢ K.
Determine the following:
(Given K= 1.86 Kkg mol, Ky = 0.512 K kg mol!
and vapour pressure of water at 298 K = 23.756
mm of Hg)

(1} The molafity of solution

{(2) Boiling point of solution

(3) The lowering of vapour pressure of water at

298K

A solution comaining 1.23g of calcium nitrate in
10g of water; boils at 100.975°C at 760 mm of Hg.
Calculate the van’t Hoff factor for the salt at this
concentrafion.
(K, Jor water =0.52 K kg mol, mal. wt, of caleium
nitrate = 164 g mol™)
Answers :

@

@) ()

(i)

wp=030g

w, =100 g
AT, = 0.0633°C

K, =2.53 K kg mol"!
Calculated molecular mass of CH,COOH My =60
wy x 1000

w, xMpg

ix2.53x0.30x1000
100x 60

. 0.0633x100x 60
' 2.53x0.30x 1000
i=0.5
. Calculated molecular mass
i Observed molecular mass

ATb=:'chx

0.0633 =

. Observed molecular mass = %2-52 = 240,

Since observed molecular mass is double the
theoretical value, there is association of acetic
acid molecules to form dimers.

(i) wg=0.025¢g
wy = 174g mol!
_0.025
=
V=3
. R=0.0821 L-atm K~ mol~!
T=298K

i=ig=3



)

. ngRT
=] ——
v
0.025
-
2x174

o

=

1.3%0.025:0.0821x 29§

x 0.0821>298

174
=5.1 x 107? aim
Or
(i) ATf =273-2724
=06K
K= 186 kkg mol !
m="7
.ﬁTf= Kfm
1) Molality, m = 0—@- =0.322
( ; 1.86 ,
) K,=0.512 k kg mol!
AT, =K, m
=0.512 x0.322
AT, =0.165K
AT, =373 + AT,
Boiling point of solution
AT, =373.165K
(3) we know that

Ppo —P
A® T TA =X,
Ppo
: P,.=23.756 mm of H_
;) m=0322}
® J
s M
L
7 R7
_ 0‘%22
87 032245555
Pse—P
A A = ¢ =0.0057
Pyo

Lowering of vapour pressure of water
. =P, —P, =0.0057 x 23.756
=0.1354 mm of Hg

(i Ca (NO,), = Ca?*+ 2NO;
Wy lxiﬂl]ﬂ
Mpw,

AT, =0975K
w,=10g
wp=123¢g
K,=052Kkg mol™!
Mg =164 g molt.

AT, =iK;.

ix0.52x1.23x1000

#

=0.0057

L T

0.975x164x10 _

‘T 052x123%1000

Question 17. (5]
(a) (i) Write the IUPAC nawmses of the following complexes:
(1} [Cu(NH,},]1SO; (2) [Co(en),Cl,]
(3) K43[ANC,0,),4]
(i) With reference to the coordination complex ion
[Fe(H,0)J*" answer the following: (at. no. of
Fe = 26)
(1} Give the IUPAC name of the complex ion.
(2) What is the oxidation number of the central
metal atom?
(3) How many unpaired electrons are there in
the complex ion?
{4) State the type of hybridisation of the complex
ion.
(b} (i) Name of the type of isomerism exhibited by the
Joilowing pairs of compounds:
(1) [Co(ONQ)(NH ;) J?" and [Ce(NO,)
(NH ) °*
(2) [Cr(H,0},Cl,] C1.2H,0 and [Cr(H,0);CiJ
Cl, H,0
(3) [Co(NH )] [Cr(CN}J and [Cr(NH}) ]
[Co(CN) J
(ii) Using the valence bond approach, predict the shape,
hybridisation an magnetic behaviour of [Ni(CO} .
{at. no. of Ni = 28}
Answers :
(@) () (1) tetraammine copper (1I} sulphate
(2) dichloridotris {ethylenediamine) cobalt (II}
(3) potassium trioxalato aluminate (TII}
(#i) {1) hexaaquairon (fI} ion
(2) +2 (Fe®* 152 252 2p5 352 3p6 145)

VTIT|T[T[?

(3) 4
(4) sp’d?
5 Or

() (i) (1) Linkage isomenism
(2) Hydrate isomerism
(3) Coordinalion isomerism

(if) In Ni (CO),, the central atom is Ni(O)

Atomic number of Ni = 28
Ni (O) 152 252 2p5 352 3p° 4s% 3d"

id 4s 4p
Ni (sp7) [44 4t 4] 34| H G? Gla G,F Gi'a - sp?
co CO CO COCO
.TPS——?i)'Ni“‘:'}'::_:?CO
co% N0

Regular tetrﬁhpg:lfhl geometry (Tetrahedral shape)
There is no unpaired electron in the complex, hence
it is diamagetic.



Question 18,
(a} (i) Give balanced chemical equations for the following reactions :

(1) Phenol is treated with ice cold alkaline solution of benzene diazonium chioride,

(2) Diethyl ether is treated with phosphorous pentachioride,
(3) Ethyl alcohol is treated with thionyl chloride.

(ii) Give one chemical test each to distinguish between the following pairs of compounds:

(1) Ethanol and dimethyl ether
(2) Propan-I-ol and propan-2-of
Or

(b) (i} Write chemical equations to illustrate the following name reactions
(1) Williamson s synthesis

{(2) Esterification reaction
(3) Reimer-Tiemann reaction
(it) Identify the compounds A and B in the given reactions:

Cu dif. NaOfH
(1) CHOH —— 4 — B

Zn duist CH,COoCt "
(2} @ {auhy. AICH ] > 5
Answers :

N-,C I~

(a) .j(l)@ @ o> (O N=N~O)-O0H +HCl

(2) C,H;0 C,H, + PCl; — 2C,H.Cl + POCL,
(3) C,H;0H + SOCl, - C,HCl+ 80, T +HC1 T

[5]

(i) (1) C,H,OH gives iodoform Test (i.e., yellow ppt. of lodoform 1, and NaOH solution) but dimethyl ether does

not.

(2) Propan-2-ol gives iodoform test but propan-1-ol does not.

Or
® (& (1) CHBr + CH;0™ Na* — 2o, p o C,HOC,H;
Lthyl bromide Sodiuvm ethozide, Dicthy! ether
(2) CH3COOH + CH OH w==t8048 . oy 000C, H, + H,0
Acelic acid Ethyl alcohol Ethyl acewle
(Ester)
OH
CHO
(3) @ +CHCl, + 3NaOH 2K, @’ + 3NaCl + 2H,0
Phenol Salicyluldehyde
| OH
I o
() () CH;OH —2—> CH,CHO MM, ¢y Cc__cH,— CH.O
Lthyl Acealdehyde e
alcohal H
Acetoldal
COCH, .

Zn dust CH,COCI
(2) S —— p—
Aﬂh J'LlClj 2l
Benzcnc Acclophenone

P B



