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CHEMISTRY
( Theory )

Full Marks : 70
Pass Marks : 21

Time : 3 hours

The figures in the margin indicate full marks for the questions

ALLOTMENT OF MARKS

Q. No. 1 carries 1 mark each (any eight) ; 1x8= 8
Q. No. 2 carries 2 marks each (any ten) : 2x10 = 20
Q. No. 3 carries 3 marks each (any nine) : 3x9 =27
Q. No. 4 carries 5 marks each (any three) : 5x3 =15
Total = 70

/135 [ Contd.

https://www.assamboard.com



(2)

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

wors fay opraraa Tas B (R e =mdy) .

1. £
(a) Determine the number of moles present 1N 18g 0

water.

1-8 =19 *1ArS 431 T TN S F |

(b) Find out the isoelectronic species among the following :

o RATATR e T -XFE ST A1 ~meaRh A TAS :

K+! Mg2+a Ca2+’ Ar

(c) Write the JUPAC name of the following compound
were fra (QshR TUPAC w19 foran

/\Y&Q

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

TS i WD) PEed SEAl I SHFTS FEE

0?7, Na*, Mg

(e) Fill in the blank :
YA o1 o 9 :
The shape of BF; molecule is :

BF; STOR W3S 27 \
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(3)

() Define buffer solution.

e[ weq AgE faam

(g) What do you mean by critical temperature (T,) of a gas?

cored FFE T (T,) Toreat o g 2

(h) Identify the state functions among the following :
TS e foeae segt wemcest foare 99

Work , Volume, Enthalpy, Pressure, Temperature

I, TS, IR, Tef, Tawel

() Which one of the following is not a greenhouse gas?
oS TTATIRA (FCH Ciewsyz (o1 =128 2

Methane, Carbon dioxide, Ozone, Nitrogen

feam, A wizwERe, w'w's, A5

(j) Choose the correct option :

w5 faescor afg e

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

sublimation, distillation, differential extraction
FIF e G fems e 9B 33T AR GO SRS offe
35—

BT, oo, Arenl fNEME
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( 4)

(k) Which of the following is a peroxide?

KL C@‘[ﬂfﬁl kﬂﬁ Cﬁq'm ?
KO,, NajOjy, Li;O

() What is the basicity of HaBO3?
H,BO 33 FIRAS! T 2

2. Answer the following questions (any ten) : 2x10=0Q

v epraed Ted o (R e v) -

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

A @[ S AR A PRIOM TR B! e v

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

1:6 & iR oo T Fee Beo (Rl e SR (o)
fRefa a1

() 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.

461 SR (P 1008 MHz F~/ies TR Sy AR
T IR ol a1 frgroys@in Rifrer sastnd (Rivms) o

40
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(S)

(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.

AYRICS, TACIA AT 2129 @) 39 @Bre @7 *[l Toa
T AR W Y F1 orga sz gl oR weR (Nehrets W
oy |, e

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

(FTZAR *RAIPR RS {5y (e @Bre ClI TSR ATS WHe
e REFTPTYE By o

(f) What are the significances of van der Waals’ constants
aand b?

(S TR AP &F a ¥ b3 IFEPIR & &2

(g) State and explain the first law of thermodynamics.

SNSRI 4w Jach! et s 7 341 |

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

0-:05 M @’ @& pH [ef3 <1 1

(i) What is disproportionation reaction? Give an example.
SpeRT fRfdr 76 2 b1 Twrzaer i |
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( 6)

() Find out the covalent and metallic hydrides among the
following :

soTs THIAAR fooas A8 AF qreq w35z ecdr 713 e :

LiH, NH3, TiH;-, H,0

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

HE YIPTIE T4 a0 FTS Bige e s Mo e 7 T =
a, I F40!

() Explain why lithium and magnesium have similar
properties.

%meﬂmﬁﬂmwmawwﬁ@,mﬂHW|

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

ﬁﬁ@’qﬂwwqﬁﬁmﬁ?ﬁ%@’m @51 AR VCEY
4l |

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

““srd, T S T TS e A o = e TR
mgﬁ,%mtﬁﬁ@%@w%ﬂmw%ﬁw
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(7))

3. Answer the following questions (any nine) : 3x9=27

wors o 2R B8R B (R e )
(@) 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.

9o (Q1S 52:14% C, 13:13% H W# 34:73% O W' | WA

WMRF SI A 46068 g. AHR WEERE TF WMRE AT
ey Fa

(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;
(ii) O has lower IE than N and F.

AYRATS, (NARIR THaRAT [{eq (IE) °fm 9o A$TER - 2[
cirees T A 1 g Gl R (Mo s s

P FA! 27
Li<B<Be<C<O<N<F <Ne

¥, Irm 01—
(i) Bed IE BEls ig;

(ii) OIIE N =% FTlF 30|
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(c)

(d)

/135

( 8)

Draw the most stable structure of CIF3 molecule
mentioning the hybridization state of the central atom.

@5y AN AFAT TG TrEY IR CIF; WE AoRSeF ffa

S1EICH1 WA T4 |

500 L 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 Tmwre 1 bar FI°% ¥ 500 fapr ¢srm @b 200 oA
AT T 25 | (SO SIS AT F4q1 iof fFuE, fRefy T4

The threshold frequency for a metal is 7-0x1 0% Hz. Ifa
radiation of frequency 1:0x10'° Hz strikes the metal
and results emission of an electron, then calculate the

kinetic energy of the emitted electron.

@Bl AP ST FoAKE 2q 7-0x10'! Hz, off qrotbm o
1-0x10'° Hz F~mraRfR RR= wefes @rm were b1 3w

Refe 27, cora Msfe ag=om ofS =S oy 7

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

ST%e @Wﬁ@?ﬁ:@rﬁmlwaﬁﬁm%%w 8o e s
T, @y 9
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(9)

(g) For the reaction at 208 K

2AB (O

AH = 400 kJ mol 1' and AS - 02 kJK ' mol '

Determine whether the reaction will be spontaneoun o
not at this temperature,

2A + B — C RIBWDM 4129 208 K Twers A 400 kJ mol !
HF AS =0-2kJK " mol ! @3 Twwre fafauih weznpd o' ool
7y, fAdu 391

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

aA + bB = cC + dD Rfammbe a1 K p T% K4 e oAbl
T 34 |

(i) Determine the oxidation number of Cr in dichromate

ion. In the following reaction, identify the oxidation
and reduction pairs :

TR 0 HAAS Crd HRY we Mefy 3541 1 Sore fan fRfgwicers wimee
o ReRd @@ 1 foars 34

Cr,0%" (aq) + SO% ™ (aq) — Cr3* (ag) + SO2™ (aq)

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

syn-gas.
AR (o7 (syn-gas) &2 A0afiF orr 2feq @b cmmfe TrEw
91 |
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( 10 )

(k) What is hydration enthalpy? Arrange the following ions

in increasing order of hydration enthalpy. Give the
A behind this order :
== & q@2 <= = =eats TR

reaso

e - ML Ll
Wﬁaﬁﬁa%rﬁmmuﬂmﬁmﬁﬁqmﬁ:

Be?", Mg?*, Ca?*, Sr2*

e electrophiles and nucleophiles. Find out the

() Defin
hiles among the following :

electrophiles and nucleop
IS TS IE TR i A Ee LA T

CN-, BF;, ROH, RO™, “CHj, H", H0

r’l?l*

tate Hickel’s rule of aromaticity. Applying this rule,

(m) S
pecies are aromatic

determine whether the following s
or not : https://www.assamboard.com

e @< TG A fore 1 €% e TwzR IN TS FA T
41 TEEEE @3'Tbe ' (A T, R S

0. 0.0

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

involved.

ﬂgﬂﬂﬁ@mﬁf??ﬂﬁﬁﬁmw@@?ﬁ TraEy e |
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4. Answer the following questions (any three) : 5x3=15

ot fra epqearda T3 o (R ceen o) -

(a) Draw the molecular orbital energy diagram of Nj

molecule. Calculate the bond order of N mOleCUle;} -
+ =

N, WR Wfes w@fcham «fe fig = a1 Ny we[@ A T
faefa

(b) Which quantum numbers are associated with shgpe
and orientation of orbital? Arrange the following

orbitals in increasing order of energy :
3s, 4f, 6d, S5p

What is the number of nodes present in 3s orbital?
2+2+1=5

(I (IRBH FRACIN SRRG wgpre e fEfen 7sre wive

3s, 4f, 6d, Sp

35 WR{Ge 4F 4% Fn [/ 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

T (sfR 60 fAWE 59 @ weEre SfErwe (srr e (s fEem
HIE FAT MR 7 T (512 TR0 To=ve 4T |
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(12 )

(d) () State Markownikoff rule. Using this rule, write the

: . ; reaction :
major product formed in the following 1410

b Ered ST SCE | @y A wwprd oo RS

Teom (2l Y4 AT Taws! 5
(i) Complete the following reactions : 1x3=3
wor RfzRs T 90
Fe/A o
(1) HC-=—CH—J| H
. 2
> ?
Lindlar’s catalyst
e W
OH
(2) +Zn —> ?
Dry ether
3) CH3CH,CH,Br + Na > 2
(3) 3thgotlty p———

(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

il wLi i R Newptiss ioiiciR o lesic s i e
Ny WF H, (=3 “Rl <01 Teod (v Txel o B9 2o/

RIS TN

* Wk
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