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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
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(2)

1. Write very short answers (any eight) : 1x8=8
fS 5Y Taq o (R cemen =ehy)

(a) Name the state of matter which has definite volume
but no definite shape.

oMy SREGR AN fr 3w A wres w3 R wgfe
I |

(b) Mention the electrical charge of an electron in coulomb
unit.

TR G Ol A (PEF S Seay 91 |

(c) Select the atom from the following that releases the
highest energy on addition of an electron to it :

were AR o[/ ~[ANH oA T R @b 3egs oz i
e «ifwes = R ficy

F, Cl, Br, 1

(d) Define electrovalent bond.
EAFCANE I gz i

(e) What is state function? Give an example. Yotia=1

TRFISTS FaAx [ 7 Qb1 Twrzae fran o
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(3)

(f) Select the extensive properties of a thermodynamic
system from the following : '

wors fMAIET 2[@1 QB SIosToR ©31 271 YIR e[ I -

(i) Volume

YRS
(i) Density
99

(iti) Temperature

TRl

(iv) Internal energy

wrerEal «fe

(g) State True or False :

“Equilibrium involving physical process is possible
only in a closed system at a given temperature.”

o) ( ST fod

“ofes dAf e TR WTE OFOE (FIA! AwE SIS AT
m]‘”

(h) Find out the oxidation number of Cl in HCIO4.

HCl0,% CI3 &R SR Sferea |
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(4)

(1) Write the IUPAC name of the following compound :
wors fag (qMsER IUPAC 9 3141
CHj
H3C—CHy;—CH—C—CH,—CH,—CH3
Hyo—CH, g

() Name the class to which the following reaction
belongs :

AR w1 o 3°e were o Ridwnch s

KOH (alc)
A

H3C—CH,—CH,—Cl >H3C—CH=CH, + HCI

(k) The hydrogen atoms of H—C=C—H system are
acidic. Give reason.

H—C=C—H3 G0 *{NLIE Sfe | F1e 7oxfian |

(1) Give example of an aromatic hydrocarbon which is
said to be carcinogenic.

Qb1 GI'TAMF TG IR Tz frn W o9 IR I @@
27 |
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(S)

2. Write short answers (any ten) : 2x10=20
5y Teq o (R c1een w=h) -

(a) Define atomic mass unit. The mass of an atom of
hydrogen is 1.6736 x107%% g. Express this in atomic

mass unit. 1+1=2

ARMERT S @9 A a1 @b 2RG'@H [/ER S9 T
1.6736 x1072% g. 3% AT o1 4FF© o PM 41 |

(b) Write the number of moles of electron, proton and
neutron in 1 mole each of }H and 3H.

1H o 2HT 2toRed 1 T'&e 43 30g, o4'69 9 [AEa '
i1 e |

(c) State the postulates of Bohr’s model of atoms.

379 *[q919 SfE] Frera o1,

(d) Calculate the mass of a photon with wavelength
400 nm. [Consider, velocity of light = 3%x10%m s

400 nm SIPAFS o749 ©F 1 I (4R @E1, ormwd
sfecasi = 3x10% m s
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(6)

(e) Arrange the following in increasing order with respect
to the parameter given in the brackets : 1x2=2

TR foTes i F_F ACACT Toe MAIR SHFYS oo

() C, N, O, F (First ionization enthalpy)
C, N, O, F (29 SgaRae @xQef®)

(i) Li, Na, K, Cs (Electronegativity)

Li, Na, K, Cs (RyewTer)

(f) Arrange the following in decreasing order with respect
to the parameter given in the brackets : 1x2=2

T oote M IR SCs ooe MR S HFTe (&l :
(i) O,, 03, O3, 03" (Bond order)
0,, 03, O3, O3 (=M =)

(i) CIF;, BF;, NH}, H,0 (Bond angle)

CIF;, BF3, NHi, H,O (Im@fi )

(g) What is intramolecular hydrogen bond? Explain by
giving an example. 1+1=2

HEsie TR TE I 2 @bt Terzad @ arm F49)
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(7))

(h) Explain the similarities and dissimilarities between
open system and closed system. 1+1=2

TE OF W ST OFq PN SF (PUPPTR T 341 |

(i) Define internal energy of a system. A system of 1 mol of
a gas is changed from state I to state II by supplying
S kJ amount of heat energy. During this change, the
system has done a work equivalent to 3 kJ. What will
be the change of internal energy of the system? 1+1=2

I ©F WMo *feq g fa 1| 5 kJ weefe anee «R @
9Bl SFT S9F 13 o) @y 1E cffafds va1 251 fRkResaime
o 3 kJ R SR I AeoE T | SFOR e e
*Rads = 2

() Find out the relationship between equilibrium
constants (i) K, and K, and (ii) K, and K[ in the
following reactions :

were fr RfFEre 5w £99 (1) K, 9% K., 9% (i) K, 5%
K[ e 593 e :

Ng[g)+3H2(g)'_—‘2NH3(g]: Kc
TN2(8)+ Hale) = S NHg), K
2NH;(g) = N2 () + 3Hy(g), KV
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( 8)

(k) Balance the following chemical equation by ion-
electron method :

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

in acidic medium

-2 TROCd Oee Rl IPTAE AIwCH! ANSerS 4

Cr,0%™ + S0, (g) » Cri*(aq) + SOZ™ (aq), WifaF Nyws

() Select the electrophiles and nucleophiles from the
- following : , Yax4=2

GeTe WA ©[1 301 FiXe WIF NS #i2eq™ 5 31

+
HO~, H,O, CHj, (CH3)3CCl

(m) Write the formula and name of the species obtained by
homolytic and heterolytic cleavage of C—Br bond in
CH3BI‘.

CH3Br3 C—Br &4 Hiisgq e RygRegmq Fore Seom @
FAACIRY FCFS SF AW o o

(n) Write the name and sawhorse projection of the two
most stable and most unstable conformers of ethane.

I OReE YA TE WhiRed FT I [P AN HE
By 5icFe o o
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(9)

3. Answer any nine of the following questions : 3x9=27
Tore e R I w01 2nge Tel 91
(a) State the law of multiple proportion. Explain the law by
taking example of oxides of nitrogen. 1+2=3
QAT STACs! o7 1 FiRG tome SHiRecI™e Bnrzad 261 ¢a Facon
BURIEE SN

(b) 066 g of propane is completely burnt in air. Find the
mass of oxygen consumed and mole of CO, produced
in the reaction. 2+1=3

0-66 g 2’7o IR ToARfES F=ofts e w91 ¥ | RiFwe =
(291 ST SF HF oo (1 CO,LF 15 iy Sfeiea |

(c) Describe Rutherford’s a-ray scattering experiment.
Mention one major conclusion drawn from the said
experiment. 2+1=3

FORFEI o-F°1 Rzt = FPFICH 9671 T4 | TS F=2R[IFR [N (AR
QBT YW T TeEY 1|

(d) State the modern periodic law. How many groups and
periods are there in the long form of the modern
periodic table? To which period of the table does the
first transition element series belong? 1+1+1=3

iy ~rige S fo | Mgt sy rfige wiffRrs o
3of % * R ? *fgS SRIRAR (FH! */ES & (e
AN AT STYS 2 '
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( 10 )

(e) Write the number of periodic group of the long form of
the periodic table to which the element with atomic
number 104 belongs. Write the IUPAC systematic
name and symbol of the element. 1+1+1=3

T syfRe offige wiferer om Ham Br TS o7 T
104 (T=1ch1 WE$S | (NeoR IUPAC “maf$sre 7 =@ oz forn |

(N What is the full form of VSEPR? Write four main
postulates of the VSEPR theory. 1+2=3

VSEPRA 579 51351 & 2 VSEPR ©g3 5151 31 Tl e |

(g) Give reasons : 1%2x2=3
PR T
(i) Dipole moment of NF3 is lower than that of NHj.

NH3®lF NF43 Ry =9s 39 |

(i) He, molecule does not exist.

He, S{ S¥¢ 7% |

(h) (i) State and explain the Hess’s law of constant heat
summation.

(2e-4 %3 ©1%1 T ekt o = e 90 0

2
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( 11 )

(i) What is the enthalpy of formation of water? Given
2 Hy(g) + O3 (g) —» 2H,0 (1)

A H°=-571-66 kJ 1

1A A9 G = 2 frn see—

2 Hp(g)+O2(g) = 2H 0 (1)
A H°=-57166 kJ

(i) Calculate the equilibrium partial pressure of CO, and
CO for the reaction of pure graphite with CO,(g) at
initial pressure of 045 bar according to the following
reaction at 900 K : 3

900 Kv % (orizb W& 4’83 519 0-45 bar-© 431 CO,(gR
wors i fifdFare CO, =@ COT AMEETS SikHF B9 ST F41

C(s)+COy(g)=2CO(g), K,=45

(i) Two containers having CuSO4(aq) and ZnSO4(aq)
solutions are connected internally by a salt bridge. The
two containers are also connected externally by a wire
joining a copper rod dipped in CuSO,4 solution and a
zinc rod dipped in ZnSO,4 solution. What type of
reactions will occur in the arrangement? Discuss in
detail. 3

CuS0, (aq) F ZnS04(aq) TI ¥F1 oI I HSRBATONA T
CTod FR@ I e CuSO, W 91 7Igs Cu I© H#

ZnSO, T 31 @S Zn I8 (3 @ ol S PSR T

Fq1 x| Sgerhre & @R Rt siwfe 237 e s
341 |
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(12 )

(k) Define R; of a component in a paper chromatographic

experiment. How is it determined? 1+2=3
o[PS ITTEA T =TS (P BANR R wigew1 oy | 46 @S
R s =

() How is Lassaigne’s filtrate prepared? What is the major
change that occurs in the organic compound during

Lassaigne’s filtrate preparation? 2+1=3
TRZAG ARFS (AT A4S T W7 AW ARre e
(oA 7 2y =RTss 28 2

(m) Write the structural formula and name of all the
possible isomers obtained from butene (C4Hg). 3

B (C4Hg)3 A1 3BI?R FPCAIR AN S-S HF AN
fer=m o

(n) What is Kharasch effect? How will you utilize it to
convert 2-bromopropane into 1-bromopropane? 1+2=3

YRR o’ 7 2-TWA e 1-' WM HRked 3o e
@FALS I92R IRA12
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(13)

4. Answer any three of the following questions : 5x3=15

were fraaRe R e foftr Ter <fke :

(a) State and explain the Pauli’s exclusion principle.
Mention the possible sets of quantum numbers of all
the electrons present in 2 p-orbitals of nitrogen atom.

2+3=5
offeferd IRFRT St TR I 31 ARG _WF 2 p-FFIA
SBRCAA AT PRIGH YA A2fSCAR Sray 341 |

(b) (i) The heat required by 5 g of a metal to raise its
temperature from 22 °C to 25 °C is 13:35 J. Find
out the specific heat of the metal. 1

Rl @B1 4193 5 g3 Tye@l 22 °CI 7@l 25 °C (7 Ao IR©
13-35 J ©I° A0S 29 | A9 e e Sfeea |

(i) Discuss the conditions for spontaneity of a
reaction. 2

el RiTaR Forpeor vE Yz SCems- 1 |

(iii) The chénges in enthalpy and entropy of the
reaction

4Fe (s)+30,(g) = 2Fe,04(s)

at 298K are -1648kJ and -549-4JK7!

respectively. Comment on the spontaneity of the
reaction. : 2
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( 14 )

4Fe [S] +3 Oz[g) — 2F8203{S)

RfFate 298 K Twoe quey wF o i’fPR <fieda 2’9
TEA ~1648 kJ WF -549-4 J KL, RfFucdn vorgden
So[S ¥F3 i |

(c) (i) Arrange the following in decreasing order with
respect to acid strength : 1x2=2

AT Sl TRTTF Sore AR SNYFTS S
(1) HBr, HCIl, HF, HI
(2) CH,y, HF, HyO, NH3

(i) What is buffer solution? 1

IFR I 2

(iii) Find out the following equation for dissociation of a
weak acid : 2
b1 77 RS R cvas wee frm A1t e

a’?ec
(1-o)

K, =

* (d) What are carbocations? How are they classified? How
does stability of different types of carbocations vary?
Discuss in detail. 1+1+3=5

ILEOEERR 7 GRS @FEe cfiye ¥ W2 [f$n ww
IR IO T @A iR 2w 2 e HCEn= F |
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( 15 )

(e) (i) Write the mechanism of chlorination of methane in
presence of diffused sunlight. 3

mzfds (eirzay ToifRfee ficymy & R Ritrrs frnRiR

(ii) “Aromatic hydrocarbons prefer to undergo
electrophilic substitution reaction.” Justify. 2

“q3' e TG IRE e o afdmem RidFm omw 331’
2ifSorm F41 |

& Kk
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