Total No. of Printed Pages;lg .
‘1 SEM TDC CHM G 1 (N/O)

2019

( November )

CHEMISTRY
( General )

Course : 101
( Inorganic, Physical and Organic )
( New Course ) |

Full Marks : 80
Pass Marks : 24
Time : 3 hours

The figures in the margin indicate full marks for the questions

Write the answers to the separate Sections in separate books

SECTION—A
( Inorganic Chemistry )
( Marks : 27 )

1. % Yawh IR Shrea : 1x3=3
Select the correct answer :
@) CO?* TR 41 YW LAFT M T
The number of unpaired electrons in CO2* is
i 2 i) 3
(iii) 4 fiv) S
(b) &S T CRPIRT SN CIFRR we @ BT
The correct order of ionic character of the compounds given below is
() CaCl, <CaBr, <Cal, <CaF,
(i) Cal, <CaBr, <CaCl, <CaF,
(i) CaF, <CaCl, <CaBr, <Cal,
(iv) CaCl, <CaBr, <CaF, <Cal,
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ot i (FCHT (N9 /SRS SR i 1 2

Which of the followihg compounds/ions do not have coordinate bond?
@
i) NH, . (i) HZ0"
(tii) H,0 (iv) O3

2. oore i eeARe Bew o 36

Answer the following questions :

(@) IR oG Farme o (R e o) |

(b)

(c)

Write the limitations of Bohr'’s theory (a.ny two)

@Az WS somTe Ja7S IT-CETET NI Bk e Ter g IfERe wieel .
foran | ‘

Write down the Born-Landé equation along with the significance of terms
involved in it.

0} I M3 SR SRREEeT TEEw Rt B I v ey

Write down the molecular orbital electronic configuration for OE jon and

find its bond order.

3. o R @ 1 o T v x2et
Answer any two questions of the following :
(a) ‘TR S Fo B T 7 “Ne 3 Xod WP > 17 Rl Oof | 142=3

(b)

(c)

20P/203

What do you mean by electron affinity? “The electron affinity value of Ne is
zero.” Explain.

VSEPR oaR @o@e % $R H,0 ®q8 967 I 391 | 3
On the basis of VSEPR theory, explain the structure of H,O molecule.

G RAE WA F AR SR FNFIRO Brar 1 R AT Tww .
AR wike TeEd 91 142=3

Write down the Schrodinger’s wave equation for hydrogen atom, Mention
the significance of various terms in it.



o

4. oo fim R e o6 e Tes forn - 3x3=9

Answer any three questions of the following :

{a) VSEPR S S XeF 3 510w M1 1 | 3
Explain the structure of XeF, on the basis of VSEPR theory.

(b) TS Ul (PR (FRFOM SRR K2 78a 728 7 F<e1 7eofian 1x3=3
Which of the following sets of quantum numbers are not possible? Give
reasons :

fii n=2 l=2 ml=0, ms=+.1.

[

) n=3, 1=2 m=+1 mg=-1

(lii) n=2’ l=0, ml=0’ ms=+

N~

(c) I9-CRI 524 T2wS NaCR ¢Afog % oo @ ffa 3R i ek ) 3

Calculate the lattice energy of NaCl theoretically on the basis of
Born-Haber cycle.

(d) = IR R <@ 7 were il SIRePIER Seser oo Bt (R Il - 1+(1x2)=3
What is resonance? Write down the resonating structures of the following
ions (any two) :
) NO3
(i) co3"
(i) RCOO™
5. TS AN SRS B BT forei 1%4x2=3

Write short notes on the following :

(a) IR TSRS N4

. Effective nuclear charge

(b) T A

Fajan’s rules

| P.
20P/203 3 [P.T.O,
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SECTION—B

( Physical Chemistry )
( Marks : 26 )

6. T Taol AfR Sferen ¢ 1x3=3

Choose the correct answer :

(a) IR THOTS FACIHANG QNI T 7
The value of compressibility factor at Boyle’s temperature is
) O (i 1
(ii) 0-375 (iv) 05

(b) CGS °/&fo® THS| BT GFF T

In CGS system, the unit of coefficient of viscosity is

(ij dynecm 2

(ii) ldyne em™!
(iii) poise

(iv) pascal second

) a o8 TR TIPS “Foed 79W (100) ©R WEH R[E T

The interplanar distance between two (100) planes for a cubic crystal of
edge length a is

a

(i) 5 (i) a
(i) a2 (iv) %
7. SR R QA @B 2R Tet o 5

Answer any one question of the following :

@ ) TSR TS IS N RN 0 T AR TR S o R v
R e = 0 1423

What do you mean by mean free path of gas molecules? How it
changes with temperature and pressure, explain.

(ii) mq@@ﬁﬁh%ﬂﬁw 5

Write two postulates of kinetic theory of gases.

20P/203 4



(b)

(i) R AT SNFTR R (TR TR VAR MR orrit Shiear | 27 oC

THOTS CO,, (A AR ¥'AR e a1 341 1 2+1=3

Deduce an expression for molar kinetic energy of gas molecules from
kinetic gas equation. Calculate molar kinetic energy of CO, gas
molecules at 27 °C.

(@) TR I TS (39, S FPRAT @51 WF G I (I9R WOR 7@ efd 1 2
Determine the relation among average speed, most probable speed
and root-mean-square speed of gas molecules.
8. —mﬁ@mﬁamwﬁm 4x2=8
Answer any fwo questions of the following :
(@ () SN SR IETI AGZR NP o1 | S T IETR $I9F a WF b I Ol WF
GFF TrEy 91 ) 1+1+1=3
Write van der Waals’ equation of states. Mention the significance
and units of van der Waals’ constants a and b.
(i) IR Txwe Jforee & @0 1
What do you mean by Boyle’s temperature?
(b) () cor=a TP Taew I B J@ 2 orysa @
PV, 3
£c_2 1+1 V=21
RT, 8 =2%
What do you mean by critical temperature of a gas? Show that
Fe _3
RT, 8
(i) FRA 7RI TN T WF BN T @ 146 °C TF 935 atm. S TR
TEEI £4F b TR A ] | 1%
The critical temperature and pressure of chlorine gas are 146 °C
and 93-5 atm respectively. Calculate the value of van der Waals’
constant b.
(c) o (TR I SF S TR AHI NI IR IR 300 K Twor® 2 4 corg
v s v I W e 40 dm 3 = 1 (R g @ =0-535 N m? mol 2 wp
-5 -1
b=442x10"° m3 mol 1) 2+2=4
Using ideal gas equation and van der Waals’ equation find out the
pressure of a 2 mole gas at 300K and 40dm3 volume. (Given
2=0535 Nm? mol™ and b=4-42x10"5 m3 mol™})
S [P.T.O.

o0P/203



9. g R I @B1 2o Ty oy 5
Answer any one question of the following :

(@) () SR TES BN K Al | TS YN SI 4FF B 2 THOR OIS TR
TS| (FCATCI oI 2 2 1+1+1=3
Define coefficient of viscosity of a liquid. What is the S unit of
coefficient of viscosity? How viscosity of a liquid changes with
temperature?
(i) R oo 1x2=2
Explain why :
(1) 1R Toeme GfRbTels @R |
Boiling point of water is higher than that of acetone.
(2) PR STwel fiumeels @f |
Viscosity of glycerol is higher than that of methanol,
(b) () R R CRIFST T RS (1 BR 995 e coomgy Ry
3R~ 9B1 SrrePR =m0 | 1+3=4
Define parachor. Explain how structural formula of a compound can
be determined from the value of parachor, taking one example.
i) SAM @, 1 Pa-s = 10 poise. 1
Show that, 1 Pa-s = 10 poise.
10. %R R @A @b 2 e o 5

Answer any one question of the following :

(@ @)
(@)
@) @
(i)

20P/203

e e e B g2 W 9w whe o whHP o Rftorm 2.2 3
SASS (T 0T (08, TR e Ipies Fefa 3041 ) 1%+1%4=3
What do you mean by Miller indices? If a crystal plane intersects the
three crystallographic axes in the ratio 2:2:3, then calculate the
Miller indices of the plane.

2l o = 2AfT we o gm 2 1+1=0
What do you mean by axis of symmetry and plane of Symmetry?

NaCl B39 5167 o9 I 1 | 9
Discuss briefly the structure of NaCl crystal,

oS fHea o9 5 (Bl fors - 1%4x0=3

Write short notes on the following :
(1) 34-CW 5&F / Born-Haber cycle
(2) @ RS / Frenkel defect



SECTION—C

( Organic Chemistry )
( Marks : 27 )

11. % Te30o1 MR e _ , 1x3=3

Choose the correct answer :

(a) TR QS IR RO 59 2
Which of the following carbanion is most stable?

() (CHg),CH
i) CH,

(iii) (CH),C

(b) TR LB (Mo TSR ST o9 BRI 2
Which of the following molecules can exhibit geometrical isomerism?
() CHaCH=CH—CH,
(i) (CHy),C=CH,

(i) CHaCH=C(CH,),

(c) TR (I (o WHIRSLF W ?
Which of the following acids is most acidic?
() CH,COOH
(i) F—CH,—COOH
(i) HCOOH

12. oo R e fofbr erm s for 2x3=6
Answer any three questions of the following :

(a) SRR 2SR TR (A ? SRR @iz R quiele @R wREw 72 g
ta |

Define inductive effect. Why is diethyl amine more basic than methy]
amine? Explain.

(b) TR S RCRRRE st i | eoR Gribits S fi |

Define electrophile and nucleophile. Give one example of each.

7 [P.T,
20P/203 O.




(c) CHZCOO S e aiizaiady fora |

Draw the resonating structures of CHSCOS ion.

Benzyl carbocation

O

13. R R @A o151 omR Twg g

Answer any four questions of the following :

is more stable than ethyl carbocation. Explain.

3x4=12

) X b draw  the possible
conformations of ethane molecule and assign- their names,

(b) ST (NPT TR SRS TN WWWEmaﬁmmqw :
Draw the possible geometrical isomers of the followi

ng and assign them
with E or Z :

(i) CH3CH,C=CH—CH,
e

(i) CH3CH;—C=CH—CH,0H
CH;3

(iii) CH3;CH,—C=CH—CH,4
NH,

(c) wwﬁmﬁanﬁ%wwﬁmmﬂqu—QWW
SICEIE-SACN AR Sl :
Identify the chiral centres of the following and draw the Possible
structures of optical isomers with the help of Fischer’s projection :

(i CH4CH(NH,)COOH
'1 (i) CHZCH(Br)CH(Br)CH,
| (i} CH,OHCH(OH—CHO

20P/203 8




(d) o[ ARFSFHR R A S AN 47 :
Assign R or S of the following configurations :
CHj
(i) H—‘——OH
COOH
COOH
(ii) H—,—NHZ
CHj3
CH,CH,
(it) HOH,C—]—Br
CH;3

(e) wﬁmmmﬁmmﬂmmmw&ﬁs,le

Mention the necessary conditions for a molecule to show geometrical
isomerism.

14. SR & @ FBRGr o Tax oy - 2x3=6
Answer any three questions of the following :

(a) F'TF-YTH REITR S n-(oTH QAT 277S 91 W ?

How can n-pentane be synthesized with the help of Corey-House
synthesis?

(b) Tewa FReea Riaedsr RFRR wiwew )

Discuss the mechanism of chlorination of methane.

(c) =] RiEFmore X 9% y< foare 3 :

Identify X and Y in the following reaction :

H,0

CH3CHgBI' X ———Y

g
Dry ether

(d) TR RIFT 5200 IR [ n-ReBA ergo 741 )

With the help of Wurtz reaction, convert ethane into n-butane.

° [PTo
20P/203






( Old Course )

Full Marks : 80
Pass Marks : 32

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

Write the answers to the separate Sections in separate books

SECTION—A

( Inorganic Chemistry )
( Marks : 27 )

1. % Soace AR Shvea :

Choose the correct answer :

(a) 4f FERLGR NI PRTBN AL L7
The quantum numbers for 4 f orbital are
() n=4, 1=3 m =+3+2+1,0,-1,-2 -3
i) n=4, I=0, m; =0
() n=3, 1=3 m; =43,+2,+1,0,-1,-2,-3
(iv) n=4, =2 ml=+2,+1,0,—1, -2

(b) FFCOR FgH PG QiR 2
Which has the highest electron affinity value?
(i) Li (i) B
(i) C (iv) Cl

1x3=3

{c) RpesTe twr
Electronegativity is the property of
(i) <€b1 e o
an element
fi) B S &
a molecule
(if) AARE RN o
a bonded atom
(iv) B s 4
an ion

20P/203 10



2. ooR R @ 1 2y T3 foren 3x2=6
Answer any two questions of the following :

(a) I e wem 2 IR ACH wem W FiF I TR 9 Sea |
(WWWWW) 14+2=3

What is effective nuclear charge? Find out the relationship between
screening effect and effective nuclear. charge. (A brief discussion is
required)

(b) TLEIR SGIOR ! B | 4% AR Tzre SRRGe 4 MR 411 | 1+42=3

Write the Heisenberg’s uncertainty principle. Give a brief idea about the
orbital with the help of this principle.

(c) cofor =& M fF Fo? NaCl @RI CsCl, MR @R e W @R 2 I/
e 1+2=3

What do you mean by lattice energy? NaCl or CsCl, which one of them has
more lattice energy? Give reason.

3. oo fm epare e o | ox3=6
Answer the following questions :
(a) XTI e B o2 TG W (FRPRA ? 1+1=0

What do you mean by hydrogen bond? How many types of hydrogen
bonding is there?

(b) Tacae TR e for | So1e i QPR (PR #3 A1fb Setea 1+1=0
Define dipole moment. Find out the polar molecules from the following
molecules :

ccl,, CH,, CHCl, CO,

(c) SRCGeR FFI Jfeiear R o TR e iz o 5

Explain the concept of hybridization with example.

ot R o R e B B 3x3=g
Answer any three questions of the following :

) VSEPR @ SRS SR SICIRA o6 ef 1 (R et w9 1%x2=3
predict the structure of the following compounds with the help of VSEpR

theory (any two) :
CIF,, PClg, BF,

1 [P
T.Q.
20P/203



(b) CO W[ NOI IR SfRehe wiee1 1 1 [eigan R o i o Sfiear 1 2+1=3

Draw the molecular orbital diagram of CO or NO. Find out the bond order
from molecular orbital electronic configuration.

(c) bR R AR AT - AN 11 1 o= *1RF I(-CW v o1 et
st FRJ #11f< 2 1%+1%=3

Write down the Born-Landé equation to calculate lattice energy. How will
you calculate the lattice energy from Born-Haber cycle?

(d) FTEmR PR SR o | oo fim (e ReTe @M SR QR we R 2

2+1=3
Write Fajan’s rules briefly. Among the following compounds, which has
the highest melting point and why?

LiF, NaC}, KC}, RbCl

5. woTS AR @eRe 5y (G ord - 1V4x2=3

Write short notes on the following :
(a) &35 55

de Broglie theory
(b) STEATIL (5

Ionization energy
SECTION—B

( Physical Chemistry )
( Marks : 26 )

6. W% TeICHl AR Sfeed : 1x3e
Choose the correct answer :
(@) 27 °C eSS B (TR WP G (37 A 400 ms ™. 3 (PR T 800 ms~! czpy
Taworh A

The average speed of gas molecules of a gas is 400 ms~! at 27 °C. The
temperature at which the average speed will be 800 ms™! is

() 600 K (i) 300 K
(iiij 800 K (iv) 1200 K

20P/203 12



(b) CGS */&fSs STwel @I 75 3'

In CGS system, the unit of coefficient of viscosity is

2

(i) dynecm- (i) dyne cm™!

(ifi) poise (iv) pascal

(c) aﬁ@ﬂWWWW(III)WWWQ’H

The interplanar distance between two'(lll) planes of a cubic crystal of
edge length a is

. a . a
(i) N (ti) 3
YT # | . a
{ii1) 5 . {iv) 7_5
7. %1 R @A GBl 2R Teg g 5

Answer any one question of the following :

(@ (i) CWW@WWWCWW%NWWWWWI 2

Deduce an expression for molar kinetic energy of gas molecules from
kinetic gas equations.

(ii) cmwm,waﬁﬁﬁmwwﬁmmm{ﬁmﬁsm? 3
What do you mean by the terms—average velocity,
root-mean-square velocity and most probable velocity of gas
molecules?

() () mcmwmwwwﬁpﬁsﬁvi@mghmq%mﬂwn 2

Mention two causes of deviation of real gases from ideal behaviour.,

() O TR AT $9F a W b I Slesy Beg | 3
Write the significance of van der Waals’ constants q and b,

() &awwfi’awv@cmﬁvﬁwm«ﬂmﬁm MG o Gz
TRAMRF TRI Cpp / C, 3 oS o) 347 | 1+2<3
Define specific heat of gases of constant volume and constant
pressure. Calculate the ratio Cp /Cy in case of monoatomic gases
on the basis of kinetic theory.

(i) wﬁﬂwﬁwﬁﬁ’aﬁmaﬁqcﬁmﬁm )

Write a note on ‘law of equipartition of energies’.

20P/203
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8. Tel R I b1 o) e o

4X2=8

Answer any two questions of the following :

(@) () <SR TR IFHA ORI TN TWOR T P w1 3% P31 I 100 atm
b3 T 50 cm3 mol~! =W | ¢ h
Calculate the critical temperature of a van der Waals’ gas for whi 2
P, is 100 atm and b is 50 cm 3 mol~l, which
(i) wRreW@ WARSF IR TN B T | e om
b=3183x10"5 m3 mol~L, T
Calculate the value of molecular diameter of oxygen, given that 2
der Waals’ constant b=3-183x10"5 ;3 mol 1, van
(b) (i) TR ES FECA SR T ? TR AvS (I ey A R =g
41| y ST
How does viscosity arise in a gas? Explain h 1+1=2
OW viscosity of .
with temperature. &y of gas varies
(i) ¢ AL BF I [ 3@ 2 g W e TS M R w1 7y 9
What do you mean by compressibility factor of a gagp What ! 2
by mean-free-path of gas molecules? 1s meant
() wFet 2R RSO T I | O TR AP AN *R] HRER SiSr
Toper 1 | R
State the law of corresponding state. Derive the reduced equat; 1+3=4
from van der Waals’ equation. quation of state
9. TR R (P @bl oA Tes o
Answer any one question of the following : S
@ () Wqﬁmwwmmww@mw,wW%
wge fdn | SI°R
2+1=3

20P/203

Describe how surface tension of a liquid change with te

Define the term vapour pressure of a liquid. Mperature,

14



(i) 208K TwO® W ©@W Awe! @NF 1-408x1073 kg m~ls~! wp
1:594x103 kg mls!, W R Syee Piges ™y &
8:07x10% kg m™3 WR 10:17x102 kg m =3, 3fi “RaF v ARG 2am
DR +IfS 1 I 100 sec 7, RO TR S 791 59 RBYm 232 2

The coefficient of viscosity of two liquids at 298 K are
1-408x102 kg m~1s™! and 1594x103 kg m~ls! and their
densities at the same temperature are 8-07><102-kg m™3 and
10-17x102 kg m~3 respectively. If the time of flow in an Ostwald’s

viscometer for the first liquid is 100 sec, calculate the time of flow for
the second liquid.

(b) (i) ~REFINRS SR PoW Aefa a1 rmiecs! T 390 | 3

Explain the laboratory method for the determination of surface
tension of a liquid.

(@) R Ierea B 3o 2 TR =R R 1+1=2
What do you mean by parachor? What is its application?

10. oA R A abt eme e o - 5

Answer any one question of the following :

(@) () SHATORRR B oI S I I oI I <N o | 5
Write two differences between amorphous solid and crystalline solid.
(i) AfS™ o= e 1 @ 1
What do you mean by plane of symmetry?
(i) @R IR BRI 91 v Gt o o )

Write a short note on Bravais lattice.

(b) () “Foe-ReEms R B o mam
State and explain the laws of crystallography.

(i) e Rerafs & 2 vte foran ) )
What is defect in crystals? Write briefly.

15



éECTlON—C

( Organic Chemistry )
( Marks : 27 )

11. ©% 906! AR Sforeqr : : 1x3=3

Choose the correct answer :

(a) TTR (LD FHCIOEA BBISLF I 7 ?

Which of the following carbocations is least stable?
@
() CH3;—CH—CH,4
@
(i) CHz—CH,
s e
(iii) Ph—CH,

(iv) (CH3),C*

(b) TR IO IS SRRABeS s~ AHITT AR 2

Which of the following hybrid orbitals has maximum s-character?
) sp®
(i) sp®
(i) sp
(iv) dsp®

(c) TS TRAARR o/l b1 (Regireize iR Sl -

Find out the nucleophile from the following :
(i) IR
Carbocation
(i} SOj
(iii) FRERA
Carbanion

(iv) BFj3

16
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12. o1 R e fSMer oe Tog w1 2x3=6

Answer any three questions of the following :

(a) IR STS XA ST 55 00 341 |
Explain the formation of ethene molecule with the help of hybridization.

(b) FHFRFR e il | =R I R W RAeR W B 9 |

Define carbanion. Mention the stability and reactivity order of alkyl
carbanions.

(c) Wwﬁma@mﬂmﬁm@’a’m afRe R oo afRvets QR 1R 9w |
WA |

Define inductive effect. Explain why chloroacetic acid is more acidic than
acetic acid.

(d) CH3—CH=CH,® ®R C—C I&M (7R TPHR @3 | SOKEARR S5S 10
Eof

The C—C bond lengths in CH;—CH=CH,, molecule is same. Explain
using the concept of hybridization.

13. oo} R @A w1 2ne7 Tes o dx4=8
Answer any four questions from the following :

(@) TOCTRA HCFAI T SRES n-REBAT 521 FTPaTRet SRR S &I 7 fgy |

With the help of Newman projection formula, draw the possible
conformations of n-butane and give their names.

(b)wmmmwmﬁﬁwmﬂqmmmoﬁ
AR -IFCA AoPE Wi (R e g
Identify the chiral centres of the following compounds and draw their
possible optical isomers using Fischer’s projection formula (any two) .

(ij CH,CHNH,)—COOH
(i) CH5CH(OH—CHO

(i) CHZCH(BCH(Br)CH,

17 (P
o0P/203 T.0



(c) VR TXII TTHAR o157 P B w3 |

Draw two conformations of cyclohexane.

(d R samwﬁama@%ﬁcm?m(ﬁmqﬁ):

Assign R or S configuration of the following (any two) :
CHO

(i) CyHs—C—NH,
1!,
H
(i) CH3—CI:—COOH
o
CH,0H
(i} H—C—CH,CH,3
&n,

(e) WWW%WW%WWWEszqW
(R ) -

Draw the possible geometrical isomers of the following ang assign them
with E or Z (any two) :

() CH,CH,—CH=CH—CH,
(i) [(BiC=CH(C))

CHj
(i) CH;CH,—C=CH—CH,0H

14. %R R @ oG epR el 311 : ax36

Answer any three questions of the following :

(a) RPrewa MeCH o o «Br Tzt i o

State Markownikoff’s rule and give one example of it.

(b) F'7a-%Ts RIFTR TS n-TATCHa gm0 |
Synthesize n-butane with the help of Corey-House synthesis,

18
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(c) BU%R o1 ROG-2-W3A 2rge +41 |
Convert ethyne into but-2-yne.

(d) R Brrea-FRse weriReeTen RRFD! fr o T fpmRiR siemsa w741 1

Write down the Friedel-Crafts alkylation reaction of benzene and explain
the mechanism of it. :

(e) TR RiFR 7S LI *R1 n-REB 205% 741 |

Convert ethane into n-butane using Wurtz reaction.

15. oot fim Ridpamz s 41 (R v vif¥b) 1x4=4

Complete the following reactions (any four) :

+ - A
(il HaC—CHp—CH;—N(CH3)30H —> ?

. Cu tube
—_——
(i) HC=CH 500 °C ?

ll3r ?r
A
(iii) H3C—CH—CH—CHj + KOH ale. —> ?

* % %

19 1 SEM TDC
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