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CHEMISTRY

( Theory )

Full Marks : 70
Pass Marks : 21

Time : 3 hours
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The figures in the margin indicate full marks for the questions

ALLOTMENT OF MARKS
Q. No. 1 carries I mark each (any eight)
Q. No. 2 carries 2 marks each (any ten)
Q. No. 3 carries 3 marks each (any nine)

Q. No. 4 carries 5 marks each (any three)
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1x8= 8

2x10 =20

3x9 =27

5x3 =15

Total =70
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1. Answer the following questions (any eight) : 1x8=8

wore o 2] Te] B (R e =ieht) ¢

(a) Determine the number of moles present in 1-8 g of

water.

1:8 A9 *[Are ¥ N’ IR S0 F41 |

(b) Find out the isoelectronic species among the following :
woTs TR foeTe -3 WRA I ARNICFRD! R Sftea

K+, Mg2+) Ca2+, Ar

(c) Write the IUPAC name of the following compound :

oo Tl Q5B IUPAC 1 fers

/ﬁ/\\

(d) Arrange the following species in increasing order of
ionic radii :

oS 1 SRR 20! PiRed WHAE IPTET SHETO TR :

02—, Na.+, Mg2+

(e) Fill in the blank :
‘f@mﬁw

The shape of BF; molecule is ;

BF; 90N S3fe 24 I
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(f) Define buffer solution.

" PR 39 I A

(g) What do you mean by critical temperature (T;) of a gas?
(ol FIEE TR (T,) Jforeer R 3o 2

(h) 1dentify the state functions among the following :
wore FARRA fooas wegl TRl oare 41
Work , Volume, Enthalpy, Pressure, Temperature

IR, e, GFREP, b, Tl

(i) Which one of the following is not a greenhouse gas?
Tore TRAARA (FIHCHT CToEeR (5TR W ?
Methane, Carbon dioxide, Ozone, Nitrogen

e, I SRTIRS, AW, G &

’

() Choose the correct option :

W (e IR Serear .

A suitable method for separation of a mixture of
chloroform and aniline is—

sublimation, distillation, differential extraction

2T WF GRPEE @b AR I GO TS 1wl
TA—

T, o, ocenl AgrH
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(k) Which of the following is a peroxide?
TR (IO 9Bl R HRS ?

KO,, NayO,p, LiO

() What is the basicity of H3BO3?
H;BO 33 SRIS! = 2

2. Answer the following questions (any ten) : 2x10=20
wors frr epcaRR e ot (R e w=ht) -

(a) Determine the four quantum numbers for the valence
electron of sodium atom.

B AN *RNR @IeE ARAON A FRIOM ]300 G017 ey 7041 1

(b) Calculate the amount of water produced (in gram) on
complete combustion of 1-6 g of methane.

16 a9 MeAmy =of w2 FoTo oo (A AR AR (21)
g 1

(c) A radio centre broadcasts its programmes at a
frequency of 100-8 MHz. Calculate the wavelength
(in metre) of electromagnetic radiation emitted by the
transmitter.

9Bl SR (@%% 1008 MHz F=°HiFe W SPH AREH
IR | RFERR Fefe a1 Rygepadhn R s (Rorme) s
F01
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(d) In general, electron gain enthalpy of elements becomes
less negative down a group. However, electron gain
enthalpy of F is less negative than that of the
succeeding element. Explain why.

ARICS, CNAERY A &2 G Iof QOIS €7 *[q1 Tt
TN AT =W 7 FI ord 229 @™ OF ©oid Gleforetd I
Yo | {59, I 10

(e) Write the chemical reactions involved in the detection
of Cl in an organic compound by Lassaigne’s test.

CTRZAR “RIFR FS &d @9 Gbe ClY JOre[ A5 Wivs
IR RIFAPR o |

() What are the significances of van der Waals’ constants
a and b?

(S TR IEPI I a 9F b [AErR R 72

(g) State and explain the first law of thermodynamics.
SrfeIeRee A o1 o1 = A 3440 |

(h) Determine the pH of 0-05 M ammonia solution.

0-:05 M 3’341 %<9 pH A <911

(i) What is disproportionation reaction? Give an example.

et Rferm 2 @bt S fuan |
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() Find out the covalent and metallic hydrides among the
following :

woTe rRRR fSege 53a&l W 4ot TRgiRedl iR Sfenea -

LiH, NHj, TiH;7, HyO

(k) Alkali metals dissolve in liquid ammonia giving deep
blue solutions. Explain why.

R YPTYR B9E O e wdge IR M e 791 T Seom =7 |
9, =m0

() Explain why lithium and magnesium have similar
properties.

s s siaRaNT 4f@R [y R =0, IR 940

(m) What is the repeating unit present in silicones?
Mention one use of silicones.

e PrEe *FIRfe <O oMt 2 e Pz b 192’ S
ol

(n) “Classical smog occurs in warm, dry and sunny
climate.” Mention whether this statement is true or
false. What are the components of classical smog?

‘o, WIW TF TIPSR FofM {EAR R =W 1 SfEdh wm
@ o4, A 1 Fo IS 3 BomeE 7 R 2
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3. Answer the following questions (any nine) : 3x9=27

oot ua ereaa Ter o (R e <o) ¢

(a) A compound contains 52-14% C, 13-13% H and
34-73% O. Its molecular mass is 46-:068 g. Determine
the empirical and molecular formula of the compound.

4% (@S 52:14% C, 13:13% H w1F 34-73% O % | TR
WfT S A 46:068 g. (WAR APERT HF MR TS
Refa

(b) In general, ionization energy (IE) of elements increases
from left to right across a period. But the actual order
of ionization energy of the second period elements is

Li<B<Be<C<O<N<F«<Ne

Explain why—
(i) Be has higher IE than B;
(i) O has lower IE than N and F.

TR, (NAERY TP &S (IE) /R «Bre A8T@a [
i ooy A6 70 | 73 B8y ffma (ieEe SEaeed ke
PO FACKT T

Li<B<Be<C<O<N<F<Ne

9, e $—
(i) Bed IE B93 Hfd3;

(i) OFIE N ¥% Fo(F 37 1|
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(c) Draw the most stable structure of CIF; molecule

mentioning the hybridization state of the central atom.

@I RWE I I GeEy IR CIF; WE Woizeed AR
STO-CO] WA A |

(d) S00L of a gas at 1 bar pressure is compressed to

200 L at 30 °C. What is the applied pressure on
the gas?

30 °C Txsrs 1 bar 5197S 31 500 FBR ()R @bl 200 =HoRe
LI T XA | (STRCOR @[S 2ATHIS 91 510 o=, ey a1

(e) The threshold frequency for a metal is 7-0x10'% Hz. If a

radiation of frequency 1-0x10!° Hz strikes the metal
and results emission of an electron, then calculate the
kinetic energy of the emitted electron.

<51 4IgY SR F=[KF TA 7-0x10'* Hz. I 4rpib oo
1-0x10!° Hz F=mioRMA8 RiFT wfds @aR oo 961 3ogw
fRsfe =1, (o3 Mefe agnorR S =S ey 3111

Define coefficient of viscosity. Mention the factors
affecting viscosity of a liquid.

el RO A 71 | 939 R AEel [ 5 999 evwe A9
IR, SE 90
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(g) For the reaction at 298 K
2A+B - C

AH =400kJ mol™! and AS =0-2 kJK™ ! mol~1,

Determine whether the reaction will be spontaneous or
not at this temperature.

2A + B — C Rf&¥mee qg 298 K Twes AH =400 kJ mol™!
SF AS =0-2kJK ™! mol™L. @2 Tawsrs Rfch vo:g9 23
=y, ey w11

(h) Deduce the relationship between K, and K. for the
reaction aA+ bB =cC+dD.

aA + bB = cC + dD RIFTGR @ K , WF K3 TG T=o=E0]
ofele 1 | '

(i) Determine the oxidation number of Cr in dichromate
ion. In the following reaction, identify the oxidation
and reduction pairs :

TRE TG SRS Cr3 &[T WYy ey 331 1| wers fran Rfacers w14
< e @R o1 e 4

Cr,0% (aq) + SO% (aq) - Cr3*(aq) + SO2 ™ (aq)

(i) What is syn-gas? Give one method for preparation of
syn-gas.

Mesf¥F (1R (syn-gas) 7 skeaRs o1z 28foq WO /s SEy
<911
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(k) What is hydration enthalpy? Arrange the following ions
in increasing order of hydration enthalpy. Give the

reason behind this order :

TeREE 9REe ea & 3w wee fan wmeeeRst FrRed
GECHG RTEPR SHFTS TSN | G} FACOR PR A A

Be2+, Mg2+, Ca2+, Sr2+

() Define electrophiles and nucleophiles. Find out the
electrophiles and nucleophiles among the following :

ETRE W Fowwer ikw i eee faneEs oW
e TiRE WF N wizeEr AR e

CN~, BF5;, ROH, RO~, "CHj3, H*, H;O

(m) State Huickel’s rule of aromaticity. Applying this rule,
determine whether the following species are aromatic

or not :

e O CRBY e o1 @3 S 97w IR oo T @
3 WEAPLG! G OS T (F 7=, ey 0

0, O 0

(n) What is borax bead test? Write the chemical reactions
involved.

ST WA <R 1 2 TR Fore wiee e Rz o |
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4. Answer the following questions (any three) : 5x3=15

wore Tl 2] 1 o (R corean 7o) ¢

(a) Draw the molecular orbital energy diagram of Nj

molecule. Calculate the bond order of N, molecule.
4+1=5

N, WR IR S[ficoer e g e 3411 Ny S I &
IEREIEEIN

(b) Which quantum numbers are associated with shape
and orientation of orbital? Arrange the following
orbitals in increasing order of energy :

3s, 4f, 6d, 5p

What is the number of nodes present in 3s orbital?
242+1=5

@F (RN AR SJRGeR e wF frizfet e wfies ?
o SRIACEAR0! *fed SHGTO ] :

3s, 4f, 6d, 5p

3s SERGEe I 9% Ay FAE 2

(c) What is an ideal gas? Can oxygen gas behave as an
ideal gas in certain conditions? Derive the ideal gas

equation. 1+1+3=5

el o, T2 e o8 91 SRS wfies (str S (o= 2o
S5 FRI 2T ? A (57R ANPRIECOT S 1 |
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(d) (i) State Markownikoff rule. Using this rule, write the

major product formed in the following reaction : i
14-1=

T ErsT e Ty o9 1 @2 S iR v RIS
Seom oz 3 RfdFrere 3wt o

CH3— CH=CH2 +HCl—— ?

(ii) Complete the following reactions : 1x3=3
worq fRfEFaeeRe e o

Fe/A . o

(1) HC=CH — H,

N
Cd

Lindlar’s catalyst

e o

(2) +Zn — ?

Dry ether

v
W

3) CH:CH,CH,Br + Na
() 3 2 2 ‘ @W‘Qm

(e) State Le Chatelier’s principle. Applying Le Chatelier’s
principle, explain the effect of temperature and
pressure in the production of ammonia by Haber’s
process starting from N, and H, gases. 1+4=5

A (RCbReRIRE MeCH for 1 = Robfemy WM e @RI eI
N, W% H, cmwm’ﬁmﬁa‘awm—%ﬂmwmvﬁm

RIS

% % %
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