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CHEMISTRY
[GENERAL]
Paper : 1
Full Marks : 100 Time : 3 Hours
The figures in the right-hand margin indicate marks.

Candidates are required to give their answers in
their own words as far as practicable.

GROUP-A
et - F
(Marks : 50)
1. Answer any four questions: 1x4=4
R-(I BRETS 2ArsiF e wie 2

a) How many electrons are present in the 3d
orbital of Fe**?

Fe* a3 3d-SI9QIR56~4 M SETRG ToI 2

b) In which of the following ions Bohrt's theory
is applicable?

TR SRASTR 1 @Htre @IEE Toam
AcTe ?

Li*, He* and H*

[Turn over]

c) Give an example of a compound in which the

central atom is sp*d hybridised.

G (TR Tuizel Wie @A @@ 219G
sp’d RIS |

d)  Write the electronic configuration of Cr.

Cr-93 3ERG [T @2 |

e) Give an example of a buffer solution having
pH less than 7.

GF AT FIEF Tnizel W€ TF pH 7-99
W |

f)  What is the formula of borax?

@A ATF© F 2

2. Answer any six questions: 2x6=12

@@ B_B 24T Ted e ¢

a) d-orbitals can accommodate maximum ten

electrons— explain.

A5 TS i 3Eh Ao ANE —
[T F4 |

b)  Melting point of NaCl is much higher than
the FeCL,—Why?

NaCl-43 *6IE FeCl, SIa @ (el 2
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g)

h)

What is the basis of radius-ratio rule?
IR Sesite rae fefe e
Which acid is used in flame test and why?

il 2 PR (I S0iPTe TR A W @R
(el ?

Ionic radii of CI” ions is larger than that of
K* ion although both the ions are

isoelectronic—explain.

Cl-97 O A K-a9 Sy g
SR (@, TS SO ANBETRGAT— R

<4

Why He, molecule does not exist?

He, 997 WI@Y (72 (e 2

Calculate equivalent wt. of KMnO, in acid
medium.

W TG KMnO 49 Qelzeld sl 54|
Give example with structure of a compound
having intramolecular hydrogen bonding.

ST DRENE IwA WZ AN GF
@ T € IqefE AF© @Y |

Answer any four questions: 6x4=24

@~ v 2rE T wie ¢

a)

111(Sc)

1)  Give definition of Lattice energy. 2
GleTs ¥ kel mle |
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b)

111(Sc)

iii)

Give an example of Redox indicator.
1

G5 TRe-fenge Mo T wie |

Dipole moment of CO, and SO, are
0.0D and 1.6D respectively. Give an
idea about the structure of those two
molecules. 3
CO, @38 SO, wqufiy fawE =%
JA@CI 0.0D 932 1.6D | SqyGI
W\a AFCH LIl 7S |
Find out the pH of a buffer solution
made by mixing 10 ml of 0.1(N)
acetic acid and 10 ml of 0.2(N)
sodium acetate. Given K of acetic
acid = 1.8x10° at 25°C. 4
10 ml 0.1(N) epifAos wpifre @3]
10 ml 0.2(N) G SHPIGES e
sifde AR TAed pH Refa 21 mem
otz SpIFE enifices K =1.8x107,
25°C LReoR |
The angle of H-O-H in water is 104.5°
though here oxygen is sp*® hybridised
— why? 2
SRICEE sp® MFATO e Age T
IF H-O-H I&« (e 9 104.5°
(Pel ?
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d)
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iii)

How is the presence of Mn*" detected

in the laboratory? Give equation. 2

FARNSNE Mn?* SRR BoifEfe Feia
el Faa 2 A 7Ne |

What are the basic radicals present in
Group IITA of Group Analysis? What are
the Group Reagents used for the
precipitation of the basic radicals and
why? 4
AR el A TSN 4167
qRAel F1 Fe e TRaefrs
R T (@ @R @ RS
JIRE A1 W GR (2

Electron affinity of carbon is greater
than that of nitrogen. Explain. 2
T EETRGH S ARG HIECS
G | <=y 5 |

Between ¢ and m bond which one is

stronger? Explain with an example. 2
6 Q] T IRE N @0 @ AT 2
TAIRFPIR I 4 |
At room temperature SnCl, is solid but
SnCl, is liquid. Explain. 2
EF GO SnCl, M9 FE SnCl,
O T— I S |
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Write short notes on: 343

< DIl @1¥ 3

1)  Polarising power of cations
TR FR=Ife

i1) Primary standard substance
AoF el Ty

1)  What do you mean by accuracy and
precision? 3
LS 4R PO TACS F (@RI

i1) What is meant by hydrogen bond?

Discuss the effect of H-bonding on

solubility with example. 3
LRGIE IF IECe F @R 2 ARTOR
T QT IFE A Swizge
R SO 1 |

4.  Answer any one question: 10x1=10
R-(FI @FTB &ra Tex wie ¢
a)  Write short notes on: 5+5
ENEa ATl GE
i)  Hydrolysis of salt
BRIGERCEARCED
i1) Commonion effect
T IR Folq
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b)
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iii)

iii)

Define lattice energy.

GleTs *fed A 1l |

Write the values of four quantum

numbers of the unpaired electron of Na

atom.

Na 2997 SN 2ETea0a 5Efb

(PRGN R T (74 |

Write the differences between O and

TU bonds.

0 ¢ T IFA T 1L @ |

Write Schrodinger wave equation and

state significance of wave function.
2+2+2+4

Schrodinger -9 wave 795 @4 |

wave function Jce & (R 2

Write the chemistry of borax bead test.

FTRIeeG AR i <o el

Draw the simplified MO energy level

diagram of HF and O,.

HF @0, eige MO =fews foq

e |

What do you mean by primary and

secondary standard solution? Give one

example of each. 2+4+4

278 (ATl &siel TR FoCe 6 @R @0

T TR We |
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GROUP-B
e -
(Marks : 25)

Answer any three questions: 1x3=3

- ot ama Teg wie ¢

a)

b)

d)

111(Sc)

Which is the electrophilic reagent in the

nitration of benzene by mixed acid?

T oiTe ==l (iGTTR TEGHE ST @IReR
s I 2
Which one of the following molecules will

give Aldol Condensation reaction?

fagfafie wqef W @R Seres
FCCAeHE [ @

CH,CHO, HCHO

Give an example of a conjugated diene.
GG SIF TiE-2e (@I TR e |

Which reducing agents are used for the
reduction of aromatic nitro compounds in

neutral medium?

SR OF M2G- 6 2 M e
Ty S F ReFE 735 3929 I [0

Write down the components of Lucas reagent.

T R Tomieefd @d |
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6. Answer any three questions: 2x3=6
R~ fots g Tex wie 3
a)  Write a short note on ozonolysis.
Ozonolysis 7=IF Y B @14 |
b)  What is aldol condensation?
Aldol condensation J&TCe & (ARl 2
c) State and explain Saytzev's rule.

AiGcece-7 @i Ko 9 3R AR 59|

d) Acetylene is more acidic than ethylene

— explain.

TifHfofer, 2feama g @ wifEs
— PRI Q|

7. Answer any one question: 6x1=6
R-(FI @FTB &ra Tex wie ¢
a) Convert: 2x3=6
TARET 9 ¢
i)  Ethylene— Ethylene glycol
Bt — BT 2R
1)  Benzene— Phenol
@G — e
111) 2-Butyne— 2-Butanone
- CHEA — -G

111(Sc) [9] [Turn over]

1)  What do you mean by mutarotation?
RITHIRI F&0e (@RI 2
i) Carry out the following conversions:

D-Glucose to D-Fructose and vice-
versa. 2+2+2

fAEfeRe sifsadaafe 7be 9 ¢

D-Glucose (¢ D-Fructose €3 D-
Fructose (& D-Glucose |

8.  Answer any one question: 10x1=10

@@ 9B AT Teq wie ¢

a)

b)

111(Sc)

Convert the following: 21x4=10

fsfefis moteaefel iy 57 ¢
1)  Ethylene — Acetylene
3 — epbiblm
i1) Benzoic acid — Aniline
@RS SpifFTe — i
i11) Aniline — Benzoic acid
wpiffem — @waRe Sk
iv) Benzaldehyde — Cinnamic acid
@EEEEgRe — PRk ke
Write short notes on: 21x4=10
EREGEE

1)  Cannizzaro reaction

Fifaeical [
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11)  Perkin reaction
sffF R

111) Gabriel's phthalimide synthesis
SR YEHRe AL

iv)  Ozonolysis of alkenes

AR SRR

GROUP-C
e - ‘v
(Marks : 25)

Answer any three questions: 1x3=3

- foait amg Tex e ¢

a)

b)

d)

111(Sc)

What do you mean by normal saline solution?
&aTlel STRe-ere] T9el TETCe B R 2

In which type of solution Raoult's Law is
properly applicable?

(o TR (FCE A< 919 TSI ATANeT 2
'Hot water in a thermoflask'- Identify the
system as open, closed or isolated.
ACHFICET T 7 To— FesaE I,
T 1 e 2 Pies <9

Write the C.G.S. unit of R.

R-93 C.GS. @3 (14 |

What do you mean by isotonic solution?

FREIGET T390 IO F @R
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10. Answer any three questions: 2x3=6

- ot ama Teg wie ¢

a)

b)

c)

d)

Define Osmosis of a solution.

TR eI FLE 7S |

What do you mean by Boyle temperature?
RSIGERSIERITIEG R TG

What is depression of Freezing point?
R SR FeTce & @Rl

Write down the relation between osmotic
pressure of a dilute solution and concentration
and show that the dilute solution behaves like
an ideal gas.

GF oY G SeFIel Bivl € SIGred W&y
TED @72 @R RIS (T 7Y T39S ST
IR o A |

How can you relate Van't Hoff factor 'i' to

the degree of dissociation of an electrolyte?

a3 Sfeefmry i Rees waR e
TG TR i - (T FOII ToRYE FAE 2

11. Answer any one question: 6x1=6

@@ 9B AT Teq wie ¢

a)

111(Sc)

i) A Carnot engine operating between two
temperatures 110°C and 27°C accepts
453 kcal of heat. What is the efficiency
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b)

111(Sc)

of the engine? What will be the work
done by the engine? 4

110°C 93K 27°C TR 1) T @6
Fefio 3G 453 keal ©I @zd |
Fgmba RIS 2 2femt v w1
RIS R

A dilute solution is prepared by
dissolving W, gm of a non-volatile and
non-electrolyte solute (Mol. wt. M,) in
W, gm of a solvent (Mol. wt. M)).
Express the concentration of the solute
in molality (m,) and mole-fraction (x,)
units. 2
W, gm @RS (Mol. wt. Ml) W, gm
AT G SRR ¢ T-sfeeReE ue
(Mol. wt. M,) %3I9® (= b &79 730l
oEe 9 % | e uik omida ooy
(RTIRIG (m,) @R (&1 SR (x,) GHS
AP 4|

Derive an expression for the work done
when n moles of an ideal gas expands
from volume V| to V, by isothermal
reversible process. 4
n G S SR V| (0 V, SISt
ATSIAR #FRCT TP FOIRT
T AR Fef 71

[13] [Turn over]

12. Answer any one question:

Write two important statements of

second law of thermodynamics. 2

Siseifefve @S Jraa qib wwese
TG (@7 |

10x1=10

@@ 9B AT Teq wie ¢

a)

b)

111(Sc)

i)

iif)

5 gm urea is dissolved in 100 gm water.
What is the boiling point of that
solution (K,=0.53)? 4
100 gm (A 5 gm 2SRE TAge I
76 | &3 TR GRS 6 (K, =0.53)?
Explain why the final temperature of a
gas-system falls during reversible

adiabetic expansion. 3

TS FROIA TR (I o7
PSR SIfes SiwEal % A & 10l
<4

State and explain the 'Hess's Law of

constant Heat Summation' in

thermochemistry. 3

S PR (RPN SlPPRE ferel I
e 7 @32 IR F9 |

Prove that for one mole of a van der

Waal's gas at its critical state:
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(RT,)/P,V, =(8/3);
symbols used have their usual meaning.
5
IO SRR GF (Il O TR €]
WIS &) A1 K ¢
(RT,)/P,V, =(8/3)

i1)  Write a short note on plasmolysis.

ISP~ ol Tiel @14 |
111) Write down Raoult's law of lowering

of vapour pressure. 2

AO9ABI7 SR A5 @+ |
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