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CHEMISTRY
/ | ( General )
Course : 101
( Inorganic, Physical, Organic)
Full Marks : 80

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.mewﬁmﬁm/ﬁﬁ°ﬁq

PR 1x4=4

Select the correct answer/Fill up the blank
out of the following :

(a)_vrﬁamm@mﬁwwwmﬁw
TS 9

% Which of the following has the maximum
value of electron affinity?
() F (i) Cl
(iii) Br (iv) 1



(b) n=2, 1=0, mOs+le
wafReoa afsHfae w9

n=2,1=0, m=0, s=+1 represent the
orbital

(i) 2s
(i)  3s
(i) 2p
(iv) 3d

(c) ﬁﬁ@wﬁmﬁ\ﬂﬁ—mﬂmmy’
e —— 37 |

A redox reaction does not take place if
the E° cell is —.

(d) CIF; ST ¥{ T

The shape of CIF3 is

(). fageged oAy
trigonal planar

(i) T-SFR

N T-shaped

(i) PRI
pyramidal

(iv) LA

tetrahedral



2. R cien oo o Ter forv - 2x3=6

Answer any three questions :

(@ HCl®% LiCl T Twemz @R, 92

LiCl has higher boiling point than HCI,
why? |

() ey wRE SRREeR 7.0, B
| SRR ?

What -‘are non-bonding ~molecular
orbitals? Why is O, paramagnetic?

(c) w9 fE Feres o e [ien SRikeeeri=a
SRR T Sy eFa fordrl |

What do youmean by screening effect?
Write the decreasing order of screening
effect in different orbitals.

(d) NaCl 9% MgO (% Wf4s waam, 72

NaClis more soluble in water than MgO,
why?

(€) VSEPR @3 q_1 SF¢ SqI SIS AR 347 |

Explain the shape of SFg accordmg to
VSEPR theory.



*si

3. ﬁm%ﬁﬁmmﬁ?ﬂ

Answer any three questions : ‘ |
(@) Y7o WYY AMWI Schradinger 7 w3z
TNFIND B 1% o qwEw g R
FCFONIRT By foey |
Write the Schrédinger wave equation for

hydrogen atom and write the meaning of
various terms used in it.

(b) TrET S F 2 51 Swrege fuan |

What is Fajans’ rule? Give one example.

() NO*3 A w9fed Fwaq e o i
I Al 6T T

Draw the MO energy level diagram for
NO' and find bond order. |

(d) CRE TES 355 AW #RE Fedact Cl°
e AfRAfEe 28ce /N ~fe Teom 23?7
43 s el (@ oprt F91 | Clig) T LA
apfes WW -3-7eV. [ frar WGy
1eV =23-06 kcall
How much energy in kilo calories is
released when 3:55 grams of C‘thI‘lfle are #
completely converted to Cl™ 1ons i1 the

gaseous state? The electron affinity of |
Clig)is -3-7 eV. [Given, 1 eV =23-06 kcal]




(e) TR TAPTYZ IRTA IR B RAN #ITST @R
& st 390

Calculate the lattice energy of sodium
chloride with the following data :

Electronic  charge (&g (SIYH) =
4.8x107% esu, Born exponent’ (I

GHA@B) =9,  Medelung/ <constant
(Giceen: &99¢) for NaCl= 1-748 , Ionic
radius of Na* (Na* SIReF SR IP1%) =
0-95 A, Ionic radius—of Cl~ (Cl~ ¥4

SR JAPTE) = 1- 81.A.

4. wers figcae Ry w4 (R @ BR) - 0 2x2=4
Explain the following (any two) :
(a) ARFTS( BT (R 1w |

Glycerol is more viscous than glycol.
(b) CO, T facT® o 47 |

Dipole moment of CO, is zero.

() 3dHRGTST 45 TR 7 WorS ofef 27 9
4s orbital is filled first than 3d orbital.

5. COWF N,7 weifis weq feeaq g wiet | 4
Draw the MO energy diagram of CO and Nj.
5/ Or

ft @sfer R forar o 29 341 1

State and derive de Broglie equation.



SECTION—B

( Physical Chemistry )
( Marks : 26 )

6. Wa Taaco I Bfeear .

Select the correct answer : *

(@) 96! S (1= FCIH BN T

The compressibility factor for an ideal
gas 1s

(i) N THOMS 1 %]
unity at all temperatures
(i) IR THOO 1.7
unity at Boyle’s temperature
@ I ()
| Zero
(iv) TGS T s PN AW
decreased with pressure

() « iR THIS GO R WF TE-IfE @
TS (35 SEPTSCOT 77 . 1

The ratio of r.m.s. velocity and average

velocity of a gas molecule at a particular 1
temperature is

(i) 1-086:1 #
(ii) 1:1-086 |
(iii) 2:1.086
(iv) 1-086:2




(c) D1 T TReA OEIARA e T S
F GROR P TS SfAC! T3
The fraction of total volume occupied by
the atoms present in a simple cube is

’ v .e T
¥ 35 W 25
ey T . T
(iii) e | (tv) 6
7. & @ oFRH o Te fort 2%3=6

Answer any three questions :

(@) 27 °C Twore IR TRAHRS W@ TC-I5fYA
Got o 0 1

Calculate the root-mean-square speed of
CO, molecules at'27 °C.

(b) S ON AL a NF b I SI GFF o171 |
ed (olfes SiesKhe Tray AT |
Write the SI units of van der Waals’

constants a and b. Also mention their
physical significances.

() ORE S 5 7H A PR @2 0w 1T
“IRF SORS BI°R 2o [ ?
What do you mean by mean free path of
‘a gas molecule? What is the effect of
pressure on mean free path?



(d) Wcﬁwwmcmx
e ifetd (@CEST | D1 TR S TS
I 390 |

The properties of crystalline solids are
different from those of amorphous

solids. Explain this W1th the help of two
examples.

(e) «ib1 e A=A T e fF JE AT BIf
 forde 1 5 IS SOEe 0
What do you mean by vapour pressure

of a liquid? Mention two factors upon
which it depends:

8. & cic Tofbt opm e ferai - | 3x3=9

Answer any three questions :

() SEA SAEIR AT TAAA 91 | AR o
STRESI FFAC! AT AT | - 2+1=3
Deduce reduced equation of state. From E

this, explain the law of corresponding
state. '

(b) =S 5 ©GT ANFINH SETIA IR, TSI v
@ 51 S (91%] A Cp - Cy = R. 3

PO S

From the kinetic gas equation, show that
Cp —Cy =R for an ideal gas.

%1 Sijae
RO .



() () Tw% v wE [y Twee FW 9h g
e (o129 % S5 B[R (NI 2

Why do gases fail to obey ideal gas
equation at high pressure and low
temperature?

(i) ITEI TH TP CANCET ?
What is Boyle’s temperature?

(d) (i) 27°C Swers 2 ' CIETRAT CT=F
siie=feg I ey 547 |

Calculate the kinetic energy of two
moles of N, at 27 °C.

(@) €Ol (T=F ATod, edfqge THoR W
ook RER 6 2

What is the effect of temperature on
the viscosity of a gas?

9. R @I @b =9 Teq o -

Answer any-one question :

(@) (i) «d5 ST TS VAR K] o |

Define coefficient of viscosity of a
liquid.

(i) ~SPFITS GO SR Tl QF fofy
9 &SR Iefe T3 |

Describe the method of determining
the coefficient of viscosity of a liquid
in the laboratory. :

2

[Flks T



()

(1)

10. R @ @6 o Ter o

CRTERE Tk fwa |
Define parachor.

ARTES Bl TR e e =
oo™ 3961 Tl |

. Describe the method of determining

the surface tension of a liquid in the
laboratory.

Answer any one guestion :

{a) ()

(1)

B )

i e o wher wE SR
2:2:1 SETER (R PR0E | €2 TFHIAT
fem e [FRI? 1%
A crystal plane intercepts the three
crystallographic  axes at the
multiples of the unit distances

%:2:1. What will be the Miller
indices of the pla:ae?

IR TR T T | 24

Derive Bragg’s equation.

47 TIPS (I SF SRIFER TGO
@R W THI! SO 11 2
Calculate the packing efficiencies of

simple cubic lattice "and face-
| centred cubic lattice.



(i) CIFHF & PHOF HF GWLF I
o NLFETR 141 | 2

Write the differences between
smectic liquid crystal and nematic
liquid crystal.

SECTION—C
( Organic Chemistry )
( Marks : 27 )
11. oo A e forar 1x3=3

Answer the following :

() HA, HB, HC %% HD R0l IfF® w5Hq
pK 3 INER 7l i &F @R[ (AR T
2.71, 3-50,43-21 9=F 2-21. NI/
TR SFerR SHTTe B |
pK , values_four hypothetical acids HA,
HB, HC.and HD are 2-71, 3-50, 3-21
and ¢2+21 respectively. Arrange these
acids-in the increasing order of their

relative strength.

(b) e frcaRE o1 @Ol AT TRA WE 9GOl
R wize Qi Sleredl ¢

Pick out one electrophile and one

nucleophﬂe from the following :
. (CH3),NH, CH;CH,—OH



(c) o RiwcH oy 391

Complete the following reaction :

KMHO4

ﬁ>
298-303 K G

CH3—CH=CH2 + HQO

Unit—I, 11, III o= IV 9 931 G012 2% Seq 3_31

Answer one question each from Unit—I,
II, IIT and IV

UNIT—I

12. (a) W@WWW@«» 1

Which of the following is the most stable
carbocation? |

+ + +
CHj,(CH;)3C, (CHg), CH

(b) R I o 5 G fera 1%x2=3
Write short notes on (any twg :
) TETR
Free radicals
(ii) SRS
Hyperconjugation
(iii) I P AE A 7
‘Bond angle and bond length



13. (q) R SIOR IR SRMPHLR S T
AT TLEY 4 : 2

Mention the type of hybridisation used

by carbon atoms in the following
compound : -

CH,=CH—C=CH

(b) SR (241FS) Aok FIF @A 2 H°9 GRhE
aftws wfteel auelbe afevels @1 A0
3 | 2

Define inductive effects Chloroacetic acid
is more acidic than acetic’acid. Explain.

UNIT=—II

14. (o) FOTFR 20Fdq R RES n-REGA [few
GO FERCAG SNFPTIR S S w1 fo | 2

Draw different possible conformations of
n-butane  with the help of Newman
projection formula and give their names.

(b) T Tl (Moiqes TSN SIS e |
WW : 1x2=2
Draw the possible geometrical isomers of
the following : |

) @O(BYC=CH(C))
(i) CH3CH,CH=CHCH;



(c) ©F QIEART T o Hfee w1 wre
(R30 5 G T RO 2 e
SR oToPTR S (R cpiean gor) 1x2=2
Identify the chiral centres of the
following compounds and draw their

possible optical isomers with the help of
Fischer projection formula (any twod :

() CH,CHNH,)COOH
(i) CH,CH(BrCH,CH;
(iii) CH4CH(CI)CH,CH,CH;

15. (@) @9 9B Wi, Tmafel @ysa™ I
TG TSR T | 2

Write down the necessary conditions for
a molecule to show geometrical

isomerism. |
(b) TS o AT RS fefa 304 1x2=2
Specify the configuration of the
following : -
CHs COOH
| .
(i) H__-(lj——Cl (ii) CH3——(|3——-H
COCH OH

(c) R < AR TR foam 1 1x2=2 °

Define carbene and nitrene.



UNIT—IIT

16. (a) I TI-2CH TS RS T 4BS 39 | 1

Prepare alkane with the help of Corey-
House synthesis.

(b) == RfEFER oy 4 : 1x2=2

Complete the following reactions :

CH, .
3 ‘ Peroxide
(l) CH3—*—-C=CH2 + HBr > 7P

Naind th
(i) CHsCH,—Cl——— """ 5 7

(c) T RfEFaes e Fa1 o RfeFaos @
HOS NISCH! 17 | 2

Complete the following reaction and
state the rule governed by the reaction :

CI)H !
| ‘ conc. H,SO
CH;—CH—CH,—CHj3 22

A

(d) R 3R REFAIGR i S #1012

‘ Discuss the mechanism of chlorination
of methane.



17, (o) TR RGNS T e M1 1
Prepare ethane with the help of Kolbe S

reaction.

(b) TWCIA Aol foral w1 @bt Tarzae fian | 2
Write Hofmann’s rule and give one
example.

(c) =1 RIEFAREF 5= 311 1x2=2

Complete the following reactions :

() CHz—CH=CH, +HBr—> ?

.. - : KOH
o — . ____.—>
(i) CHz—Cih—CHy—Br S ?

(d) @oH fRfGaeam o F41 1x2=2
Complete the following reactions : |

(l) CH2=CH2 + Hg(OAC)2 + HZO —_—> ?

Hy0p/OH™ _

(i) (CH3CHyCro)sB

UNIT—IV

18. (@) @bl TRE TrAW RS QAN ARG
mﬁmwmmﬁﬁw
341 | 2 .

State thé nitration of benzene with a
suitable example and discuss the
mechanism.



(b) @R RRATA oo 41 : 1%3=3

Complete the following reactions :

. AlICI
(i) @ + CH,COCl 25 ?

i
. Zn/CoH=OH
(i) CHs;—C—C—CHj b <5 LG
|| 4
Br Br
(iii) CH —C=CH + H50 He™ ?
T “ HpSOy4 '
(c) 2 RTG-1-SifRefea Raea 31 2

Convert ethyne into but-1-yne.

19. () RN oRI.GEE @R 2FS iR 1R 2 1
How 'can benzene be prepared from
phenol?

() ﬁ?maw\?ﬂa effceTs RGO @bl SHIaed
RS ferdn s 3ae fernfRfd Sices 4 | 2

State Friedel-Crafts alkylation reaction
Wwith the help of an example and discuss
. the Inechamsm



(c) OoR RA&HTaR ool 3y

Complete the following reactioﬁs :

. Cu tube

1) HC=

(v CH 500 °C —> 7

. lig. NH
(i) CH;—C=CH + Na el Wy g

(i) CHz—C=CH + O;—> ?

(d) @ARaN FEEET [ @REREE (T’ @S
TS I 2T ?

How is acetylene “gas produced from
calcium carbide?

* %k K



