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CHEMISTRY
(Theory)

Fuall Marks : 70
Pass Marks : 21

Time : Three hours

The figures in the margin indicate full marks
for the guestions.

General Instructions :

{i) All guestions are comprlsory.

(i)  Marks for euch question are indicaled against it
(iii)  Amnswers should be specific and fo the point.

(fv) Question jnanbers 1 to 8 cousist of eight wery short

answer fiype r;.wr:sfioﬂs ind carry 1 mark eaci. 1x8 = 8
(o) Question nunibers 9 fo 18 consist of fen short answer

type guestions rrd carry 2 marks cuch, 2x10 = 20
(irt)  Question nuaubers 19 to 27 consist of mine short answer

type qiwstions and carry 3 marks cach. 3x9 =27
(vii} Question numbers 28 to 30 consist of three long answer ;

type questions and carry 5 iarks each. 5x3 =15

Total = 70
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Choose the correct answer : ; 1
When temperature of a solution increases then —

(@) Molarity decreases and molality increases

(b) Molality decreases and molarity increases

(¢) No change occur for both molarity and molality
(d) Molarity increases and no change in molality.
T ©eqhl iR Ched 3 :

cafeal ¢l w3 e I =7 celom-- -

(=) Wb F@ I = b 3 o=

() AR ST T =R 9w

(o) ARG == @D i AR

(]) TR0 7 T G e i ARy weg |

Depict the galvanic cell in which the reaction takes place. Further show,
which of the electrode is negatively charged. Lh41h=1
wes Al FRAICE e Rl (ETSTE (T Fel| R @Y SEge
HEFF WIS (e :

Zn(s)+2Ag" (ag)- » Zn™* {ng)+ 2Ag(s)

What is observed when a beam of light is passed through a colloidal
soclution ? 1

Bl FEaeE G leE (eires 4 70T & videire e

Which form of the iron is the purest form of commercial iron ? 1
WbEe MR GRS e B WA (EATh SIES (A 5Ty

Arrange the following in the order of increasing bond dissociation
enthalpy : 1

weTe FIrEE e FEEe GeelERe O we SrEE
E,Clh, B, I,

6. Outof CHy;— CH —CH,—Cl and CH,— CH,--- CH —Cl whichiis
i !
CH, CH,
more reactive towards SNy reaction and why ? 1
CH;—(IIH —CHL,—C %= @A OLT o CE ] qﬁeiﬁ:ﬁ@ SRS
CH, CH,
SN, AT =l ARt @ o e
7. Write the Reimer-Tiemann reaction: 1
MEaE-fora Mt T =
8. Arrange the following compounds in increasing order of their acid strength :
L o]
wiiw fraRaR abeR *TE Sapid O wue doae o
CH.CH,CH (Br) COOH, CHCIH (Br) CH,COOH, {CI—ISJZCHCDUHr
CH,CH,CH,COOH i
9.  (m) Give the significance of a ‘lattice point’. Which point defect mncreases
the density of a crystal ? ; 1+1=2
‘wilse A @B Bt et 7 S e qoa e 3fE e
Or [ 99471
(b} Define semiconductor. Classify each of the following as being either
a p-type or an n-type semiconductor : 1+(Yat2)=2
(@) Ge doped with In
(b) B doped with Si.
SiEHRAIRIN FieE | we SeEd 91 A poa (7 n-ca B T4
(F) Ge= In @ ©foe sHE
() BT Si @ o FfE
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10. - What type of solids are electrical conductors, malleable and ductile ?
“lonic solids conduct electricity in molten state but not in solid state’’. Explain.
Ya+11e=2
& 4991 307 A Reties Rige +fRard), 9917 e Arowziy 710 _
“&EmPE Fi29 A (lonic solids) Refe AfFe SZe e FaRas; [w con
TEe 427 | [ T4 |
11. Define the following terms : (any foui) Yo xde=
(1) Krafft temperature
(i) Mole fraction
(iti) Isotomic solutions
(fv) van't Hoff factor
(v Ideal solution.
OGS LA W Fdl ¢ (e s
(i) EEos BEEel
(i) 9'= SRS
(i) FTSIRE (Isotonic) T7
(o) I uF TS
(v) = & |
12. (@ A solution is obtained by mixing 300g of 25% solution and 400g of
40% solution by mass. Calculate the mass percentage (w/w) of water
in solution. 2)
25% B 300 & i 40% @i 400 o1 217 el =R @5t 7 ool AF
TS T AR 2 wfwfes] (w0/w) Teim zat
30T CHEM [4]
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Or / TeFf

(b) A 1.00 molal agueous solution of trichloroacetic acid (CCLCDDH ) is
heated to its boiling point. The solution has the boiling peini of
100 s Determmc the van't Floff factor for trichloroacetic acid.
(Ky for water = 0.512K kg mol ™). 2

Bigg @albfos «ibwe 1.00 Wime o id G4 «biF O COsEEE sl ol

5 | G5 TOEISE tarE 100.18° (AT Giee 4 @6 aibed (o5 TE
st Fd 01 (AT Ky = 0.512K kg mol 1)

Define molar conductivity of a solution. Explain how molar conductivity
changes with change in concentration of solution for a weak and a strong
electrolyte. 1-51=2

T SfaiEeE R W S S 7 ApeRer @bld WER ARt siver
TG (AT ARTET g7

(1) TPollowing reactions occur at cathode during the electrolysis of aqueous
silver chloride.

E° =+0.80V

E° =0.00V

- Ag(s)
== ]/2 Hg{g)

Ag'(ag)+e”
H {ag)+e”

On the basis of their standard reduction electrode potential (E°)
values, which reaction is feasible at the cathode and why ? 1

T B FaRed Riyge Raade frsre RiEnezs! Rabe 2|

E° =+0.80V
E° =0.00V

- Ag(s)
— 1/2 H,(g)

Ag"(ag)+e”
H' (ag)+e”

o et [fem (£ e Rfee @R Ridm @aos 747 T wiF
fFa?
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(b)
15. (a)

(b
BOT CHEM

State Kohlrausch law of independent migration of ions. Write_an
expression for the molar conductivity of acetic acid at infinite dilution
according to Kohlrausch law. Lot1ha=1

S I R T Rl e Rl | A e W T Y
wazie afbfoe dbos wam sAfafzem e af€ns Fe: :

A reaction is first order in A and second order in B.

(a) Write the differential ratc equation.

(b)

How is the rate affected on increasing the conceniration of &
three times ? iEal=".

<51 RifE= A AR @< @ W B Oee Bel @
(%) FHlentn A sres 29 79 740

(=) B el foRed 3% ww RiewA g7e T asm ARa?

(AT O] ZAERT FRRFane stisefg AFme el [R | F499 7oE ((0re) 9
(1% fog oeTe HEE 7 27

i [R]

(s)
4% RiEhe
@) fafzanbe o B
() FRMGE o8 o kT 9o B
(5 kS by 0T T4 TAF1 i)
(4} @294 (519 5 (slope) BA b 7piE 2

16. (1)  What are “minerals” and “ores’” ? Differentiate between them.
Or / gelq! 1+1=2
wHotEr b - Wi aoes T S
For a certain chemical reaction variation in the concentration in [R] ez e wiE R S T{Gﬁmﬁ e e Tl
vs tme (s) plot is given below. Loxd=2
' Or / g2q
(b)  What is roasting and calcinations ? Explain with a chemical equation
of each. 1+1=2
in [R] ST S SRR T @I 2 GBS P R TEEe e B |
® 17. Explain the bleaching action of chlorine. 2
Has g e
For this reaction e aga @ ) w1t
(0 VISR order of the reqigpRt 18. Why is Cr2?* reducing and Mn3* oxidizing when both have d*
(i) What is the unit of rate constant k ? configuration ? 3
£ 2+ . ¢
() Write the relationship between k and f) 2. Cr2* 9% Mn3* TSAE q4 Sragaa [obt T09e Cr2+ @ Roies WiE Mn®* @
o wieeE of (raiE e
(iv) What does the slope of the above line indicate ?
30T CHEM [7] Contd.
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19.  For a first order reaction, show that time required for 99% completion is
twice the time required for the completion of 90% of reaction. 3

(T4$3l (3, 01 e T [fEmre 99% Ay Fa RRFoR 90% Fnld

fRATET w90 RS [ R |

20. (a)

(b)

2 ()

What are emulsions ? What are their different tvpes ? Give example
of each type. 147141=3

G4 (emulsions) F1F @F ¢ FEwa [fen siom @0 & B o
GBS BrrEad gl |

Or / Tt

‘ - e =t d + - T
What is shape selective catalysis ? Describe some features of catalysis
by zeolites. 1+2=3

Wi b S Rfee e e amiaha wie e HUoR fifisar
iFgme T 9 = .

Answer the following :

T 2REDR Tee Rl 8

(1) What is lanthanide contraction ? Why actinide contaction is
greater from element to element that anthanide contraction ?
: i+1=2

(LIS SRS 7] 1 921 2 (Rmns #ipad Sore €ol Gie
@ B &G Tt @R SIEE e ww @R e

() Zn™ salts are colourless while (7j2+ salts are coloured. Why ?

Zn%" BRAME AL AFETS Cu2t sy <6 | 192

(8]

Or [ Ge5]
(b)) ~ Answer the following :
R e e B T
(i) Use Hund’s rule to derive the electronic configuration of Ces*
ion and calculate its magnetic moment. 1+1=2
e wEE YEE & Cedt TiEeE % e R T s Tae
pa G WeE 2 |
(if)  Cu (1) has d'° configuration, while Cu (II) had d° configuration.

Still Crz (II) is more stable in aqueous solution than Cu (). Why ?
1

Cu (1) 3 d0 feqisi Wi Cu (ID) T @ [Pt STl TeilEie T Faw
Cu (1) ST& Cu (II) (€ SHT A% | =Y

22, Answer either (a) and () or {(¢) and (d) :
(2) S (b) 72 () TIE (d) T TR T 2

: : : 2%
(a) A solution of [N:'{HZO)GIET is green but a solution of [Ni(CcN),]™ is

colourless. Explain. 2

[Ni (H,0), ) 370 b1 Gresl <1 % [Ni (CN), > % ¥ <ol <12
p=pt =t |
() Define the term ‘coordination sphere” with one example.

<5 THIEAR e e sew” ¥ e |

(c) What are the ambidentate ligands ? Give one suitable example of
ambidentate ligand. 1A=

GRROTDS FerR e qREerte e « bt Seige Sz

30T CHEM 191 Contd.



(d)

How many geometrical isomers are possible in the following
coordination entity ? 1

TTe SERS FEe] eEeE it E ANl st Fea e

]3—

[cr(c,04),

Give reasons : T+1+1=3

- TR weEl

2. (w
(b)
56T CHEM

() C— Cl bond length in chlorobenzene js shorter than ¢ — I
bond lengih in chloromethane.

e (=

TR € — O At Tl FA AT ¢ — O AR s
RS

(i) Haloalkanes easily dissolve in organic solvents.
(o TR (E VTS RS Wy €|

(iii) The presence of nitro group (-?\rUpj at o/p positions increases

the reactivity of haloarenes towards nucleophilic substitution
reactions,

of p S ABE do (-NO) ARG (ilaraon AoST R
gzl Rieae gfe 09|
Or / F441

Answer the following : 130+ 134=3
CES WAGEHE Taa fie 2
(0 Write the mechanism of the f()”DV-.-‘fllg reaction @

e Remiem TmiEE w e

CHACH,OH —2 5 CHCH,Br + H,0

[10]

(ii)  Give the structures of A, B and C in the following reactions :
g Wil A, B @iFE C el w3t 2

HNG;
IFRAK

'i\r ‘..ﬁ. W
Crima s LR IRE U S

24 {n)  Write the main product(s} in each of the following reactions :
1+1+1=3

wrre Tl Rieaee e 9 Riimes 2me (@=) Fri e

CH,

CH,
. [i] 425
(i) CH,— CH=CH, >
[ii] 3820,/ 0H
P [i]ag. NaOi
(i) C.Hz;— OH BEEC
it]co., 5
Derﬁ"E’T
() How do you convert the following ? 1S H =8

T [FHIEM @A wAffads Ea?
(a) Phenol to anisole
fEeid w1 affes
(b) Propan-2-ol to 2—meth}rlpr0pan-2-01
AAT-2-9E F 291 2-FABFee-2-5
(c) Aniline to phenol.
«ffEw 24 e |
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25, (a)
(b)
6. (@
(6)

An aromatic compound ‘A’ on treatment with aqueous ammonia anc
heating forms compound ‘B’ which on heating with Bry and KO
forms a compound ‘C’ of molecular formula C¢H7N. Write the

s )

structures and IUPAC names of compounds A, B and C. 3
9O GEGT @l A’ F T @R s B 6 s S p
GIIOITBT o1ow 24| ‘BT Br, il KOH 9 IS 5i&s TR 'O (375515 o]
T SR 8 (=R CHN | A, B S C G5t Sffl5@ 915 I [UPAC 19
fErat

-Or [/ G471

How do you convert the fol lowing ? 3 11=3
oS AR @rura +Sady wRAT?
(i} Benzene to pheno!

(G o) g
(i)  Nitromethane to dimethylamine

ARE Fa oA wizfreiEAaTE
(iif)  Aniline to phenylisocyanide.

AT o e TS |
Arrange the following in decreasing order of the pKp values - 1

CEY AN pK, 3 i SRS S4EETE FEH 3

C2fsNH,, CoHINHCH;, (CaHis),NH and CalsINH,

How are Vitanij < s
s s classified ? Name ‘itarnin responsibl :
coagulation of L the vitamin resp e f;;.ilﬂjg
NSBITERRE Cavteees e e 2 . . =
: TN T (TR S e L e
< e | et =17 e (2l hiEm

[12]

Or [ T4 |

Write the important structural and functional differences between
DNA and RNA. i
DNA &5 RNA 9 siod Sl SEiRoR 961 Aleke (@ent e

-

What is the difference between a nucleoside and a nucleotide ?

e ST T e biiws e ok @

O ST) 1

(b}  What type of bonding helps in stabilising the -helix structure of
Fae,

proteins ?
(B 4469 TR woea ~(gferg 99 @B HiEE =R (OTEL

{c)  Classify the fol[owing as addition pi:-] ymer or condensation polymer.
1

were 78l AR (@ SeAl Trean el (EaiReEe < |
(i) Teflon

(5%
(ii) DBakelite.

TS |

28. Answer either (1) and (i) or (c) and (d) :
() S (b) MR (c) O (d) T Teq 7 ¢

(1) Give reasons :

e oot
(i)  Though nitrogen exhibits +5 oxidation states but it does not
form pentahalide. 1

38 TRY A +5 TR TR (AR e B (BRI oo T

(i) Halogens are coloured. &

(257 (ST S8H |

30T CHEM [13] Contd.



(b)

(c)

(i) NHj form hydrogen bond but PH; does not. 1

NH3 Gl 2% 15+ A 5107 T “Aie 58 PH, @ @RE |

Complete the following reactions : =
were frat Rt ol <t ¢

@) CHy+0, > ?

(i) 4NaCl+MnO, + 4H,SO, -» ?

When HCI reacts with fincly powdered iron, it forms ferrous chloride

and not ferric chloride. Why ? 2

e iR oft wigaem mems HC! (1 B T3 ocfoy @E 29z gwe
=, (&[T Tt g, Fy

(@} (i) What is the oxidation state of phosphorus in H;PO, ? 1
H3POs ¢ Fggeare T ool o4 2
() How ean you prepare Cly from HCI and HCI from Cly? Write
reactions only. L ks
Sfl GG HO % #91 Cly 9% Ch¥ o HOl des <Fale @
Al e
29. (@ How will you convert the following ? Give equations orly.
1+1=2
Wi AR (eire Eatew =Hdl 2GR Tiiawe o |
() Benzene to acetophenone
FmGwd 7 @B Fe
()  Benzoic acid to Benzaldehyde.
CRE 55 @peg o1 (FIETIGLET |
50T CHEM [14]

(I
a0 (w)

(b}

(c)
30T CHEM

Or / F4

Although phenoxide ion has more number of resonating STCIUreS
than ca-rbox}rlatc ion, carboxylic acid is a stronger acid than phenﬂlf;
Why ? ‘ S
AT ERTETEs SIET (RE 6 510 TR0 SIETErT (I, T2 SHRIES
a5 Frmere @ s @y | e

An organic compound contains 69.77% carbon, 11.63% hydrogen and
rest oxygen. The molecular mass of the compound is 86. It does not
recluce Tollens” reagent but forms an addition compound with sodium
hydrogensulphite and give positive iodoform test. On vigorous
oxidation it gives ethanoic and propaneic acid. Jdentify the compound
and write equations for chemical reactions involved. 3
A5 TolET Tk 69.77% N, 11.63% TEE TS Wi ISIEN St
o | RIS WET ©F 861 B Temid [ddldew MEiRe e Fw
S 2RE (EEaEEEE «Bt g @8 R BT T W’fg"ﬁ’ ST
i | SESRE R FAE 8 Sl I dRfeS @be fw | eI
Brte < ot R @Rom <pimEs AN e

Explain the term copolymerisation and give one example.  1+1=2

- (copolymerisation) & 951 THiEIeFR JoR fori |

Why should not medicines be taken without consulting doctors ?
: 1

o

T e Sl vl [ R S w=ae
Which forces are involved in holding the drugs to the active site of

enzymes ? 2

<eTeriEa e e SR @t (drug) T 4 A e e wive
ELE

Or [/ &<4r
What is meant by the. term ‘broad spectrum antibiotics’ ? Ex?lﬂiﬂ
with an example. 2
‘Rge 7 o’ B Wi 52 Tree Tite e &)l
b4 -
[15]





