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C/15/B.Sc./Part-1(G)/3T(0C}/Chem./1

OLD
2015
Part-1 3-Tier
CHEMISTRY
PAPER—I
(Genéral)
Full Marks : 90

Time : 3 Hours

The figures in the margin indicate full marks.

Candidates are required to give their answers in their

own words as far as practicable.

Mlustrate the answers wherever necessary.

Group—A

Answer any three questions : 3x10

1. (a) Indicate 1°, 2°, 3° and 4° carbons in 2, 2, 4-

trimethylpentane. 4

(b) Explain Geometrical Isomerism with suitable example.

3

{Turn Quer)



{b)

(b)

What is formalin ? 1

Draw the orbital structure of propene. 2

Balance the following by ion-electron method : 3x2

(il KMnO, + FeSO, + H,S0,- K,S80, + MnSO, +
Fe,(SO4)3 + Hy0.

{iij Cl, + NaOH — NaClO; + NaCl + H,0.
S0; can act as an oxidising agent — Explain. 2

Between HF and HCI, which is strong acid and why ?
5

Distinguish the following by chemical tests :2X2%

{ij Formic acid and acetic acid ;

(i) Benzaldehyde and acetaldehyde.

Glucose and fructose give same osazone. Write down

the reactions and give reason. 5

Write down the preparation and uses of the following :
Ix2
(i) Sodium nitroprusside ;

b

(i1} Calcium cyanamide.
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(b)
(c)
5. [a)
(b)
(c)
6. (a)

Differentiate between double salt and complex salt

with suitable examples. 3

Sketch the structure of trans-[Co(NHj),Cl,|"™ l

Complete the following reaction sequences : 3+1

Dry- -
. CalOH), | ) _ NEHOH
(1) CegH5COOH A -distiltation i

(i) BF;+NHjz — D

Dipole moments of three isomers of dichlorobenzene
are 2-30D, 0-0D and 1-48D. Write their structures

with reason. 3

What are Fehling’s solution and Tollen’s reagent ?
3

Group—B

Answer any five questions. 5x8

Give IUPAC nomenclature of the following (any stx):
6x1

i) [Co(NHs)] [cr(CN) ] ;

(i) [Culen),](504),
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(ili) - [CoCI(NH ) ] Cly 5

3

(iv) [Cr(NH;), (H,0),] €l ;

(v} CH, = CH - CHO ;

(vi) HJN'Q- COOH |

(vii) CH,CH,CONHCHj, ;
(viii) CHZCH = CHC(CH,),CH(NO,)CH,

(b} Dipole moment of SO, is greater than that of CO,.
— Explain. 2

7. (a} Identify the products (A — E} in the following reaction

sequence . S
. CH,),C=0 i .
HC=CH - NaNHy o (CH3),C=0 o dilHCI . H,/Pd-CaCO;
Quinoline
o ALO;
400 C

(b} How will you detect ~ NH, group of primary aromatic

amine ? 2
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(c) Convert acetene to an aromatic compound. 1

8. (a) Describe the cyanide process for the extraction of gold

from auriferrous rock. 5

{b) Give names and composition of two allbys of nickel.

3
9. Write short notes on (any two) : 2%x4
(a) Producer gas ;
(b) Diagonal relationship ;
(c) Boraﬁc bead test ;
(d) Alloy steel.
10. (a) What happens when (any ihree) : 3Ix2

(i) Nessler’s reagent is added to an agueous solution

of ammonia.

(i) A mixture of NaNO,, Al-powder and NaOH is
strongly heated.

(iii) MnO, is fused with NaOH in presence of KNO4
and the fused mass is acidified after extraction

with water.

(ivi An aqueous suspension of silver chloride is

allowed to react with ammonia.
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11.

12.

13.

(12}

2

Write short notes on (anv two) : 2x4

{a) Perkin reaction !

(b) Carbocation and carbanion ;

{c) Ozonolysis ;

(d) Halo form reaction.

(a) What are meant by electronegativity and electron
affinity ? How does the electronegativity vary along
the period and group in the periodic table ?  3+2

{b) Give a comparative account of the following pairs with
reference to the size :

(i) HE Fe (i) AI3*, Mg2" : 3

(a) How is ethylacetoacetate prepared in the laboratory ?
Synthesise but-2-enocic acid from ethylacetoacetate.

2+2

{b) Name the reaction and give its mechanism :

CHy < CHy ~Br—=21E% 5 cH, = CHy 3

What arce the shapes of BF; melecule and BF ;7 ion ?

Give the structure of butandioic anhydride. 1



fy -

14. (a) Outline the steps in the following conversion (any

.
three) . 7 3Ix2
(i} Toluene —> 1, 3, 5 - Trinitrobenzene ;
{i1) Phenol —> Picric acid ;
(ii1) Acetylene ——> acetone ;
(iv) CgHg —> CgHsD ;
(v] Nitrobenzene ——> Benzoic acid. '
{b) Boric E.lCid is a weak acid, but in presence of glycerol
. it behaves like a strong acid — give reason. 2
15. What happens when {any four} : 2x4
(a) Benzaldehyde is heatedlwith 40% NaOH solution.
(b} Glycerol is heated with oxalic acid at 260°C.
(c]' Methanol is heated with salicylic acid in presence of
conc. H,50,.
{d) Formaldehyde is treated with ammonia.
{e) Phenol is treated with bromine water.
1 {(f) Acetaldehyde is reacted with excess of dehydrated

ethanel in presence of dry HCL



Group-—C
16. Answer anv fen questions : 10x2

(a) The isomers CH;CH,CH,CH,CHO and (CH;),C CHO

behave differently with aq. alkali solution — comment.

(b) Arrange the compounds in the increasing order of
their acidity — Briefly justity.
HaPO,, HaPO,, HaPO,

{c) m-Nitrobenzoic acid is a stronger acid than benzoic

acid — why ?

{(d} Find the equivalent weight of KMnO, for a redox
reaction in acid medium.

[K = 39, Mn = 55]

(e) Why rate of nitration of nitrobenzene is much slower

than that of benzene ?
. {fi Aqueous solution of AlCi; is acidic. — Explain.

{g) Complete the reaction :

Cold alkaline HIO,

CH2 = CH2

2(B)

solution of KMnO,
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(h) What are 22-carat gold and mosaic gold ?

(i Which of the following carbonations is more stable

and why?

+ +
CH3CH,, (CH3),CH

(i) Name one ore of each — Ni and Cr.

(k) How can you synthesise a carboxylic acid with the

help of Grignard reagents?

{1/’ Which SN2 reaction in the following pair is faster?

Give reason.
(i) CH;CH,CH,Br+OH -

(i) CH;CH,CH,Br +H,0 —

(m) Ionization potential of nitrogen is greater than that

of oxygen — Explain.

fn) What nucleophile is needed to convert A to the

substitution product?

¥ -
CGH] 1CH2BI' —)CﬁHl 1CH2N(CH3)3 +Br
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{o) Comment on the optical activity of citric acid.

(p) How Fe’* ion can be detected by forming complex

compounds ? Give equation.

BEICRI

I3EG 2% AeYN G orrma [ |

SITIG T TRITES [9067 OrT TET (FeH LT |

e —e

4 (TR oG areg Ted wie o XS0

S1(F) 2, 2, 4-GENYEE (UG (Tslors 1°, 2°, 3° @ 4¢

el Bz w7 8
'@) Gorge Grzaats wififos Aamaer e w9 o
() @il e 5
(7) (eTeed wiafdle Breave wie | 3
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3 (F) TEA-TEEGA Sfes AENW AWl [4W F9 0 oxy

(i) KMnO, + FeSO, + H,SO,— K,80, + MnSO, +
Fe,(SO,); + H,0.
(i) Cl, + NaOH — NaClO; + NaCl + H,0

(4) SO, YT &S waad feu o — arp sa R

(s) HF @33 HCl-9%F W47 (@0 $F Snibe — g 1
3

o1 (I) IS AITR AR FEleve (Ramra s me
X%
() T e e sEHbE =S
(i) EEEG2RE ¢ WHTIEGaRT |
(X)) 2TIE 9% FLIT SOLAE G2 eATee o7 | [fermef cae
G TR wfig | ¢

81 (ai)m@ﬁmﬁmwm'z 7 Ox 3
(i) cnfEam TGRS ; |
(ii) FHEREN FAIIZS |
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(4) T Twizacrig 50 o199 8 GILel LA WA oNe fmzmeiel

FTI 0

(1) G-[Co(NH,),Cly]* -4 5157 ACFS (@AY | s
@l (%) ffEgef geod o7 ¢ | o
() CoHsCOOH CaOHh o  SFMET o NHOH o

(%) SiRrEraaigeg foa swrae-9g Grae awrEe u= ga

2.30D, 0-0D 9% 1.48D ALWT o+ AYPS (o714 G2 HF

aa | U

(o) cwler wad @ Grem Rereels & & ©
faeim— |

@ W 25 arEs Ted we ¢ @

¥l (%) IUPAC 7[&fore AINFa9 F9 ¢ ((8 (Il ofF) xS

(i) [Co(NH3)6] [crem))] ;
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% (i) - [Cu(en], | (804}, ;
(i) [CQCI(NH3)5] Cl, ;
(iv) [Cr(NH,),(H20),] €I ;

(v) CH, = CH - CHO ;

(vi) H_,N COOH

(vii) CH;CH,CONHCH,

(vii) CH,CH = CHC(CHj),CH(NO,)CHj

(4) SO, S T SR A CO,, S B! (LA —

9 i 3

(=) fafafs ffEng Sesm (@sefld A-E) e 8¢ ¢

(CH;3),C=0 BT HC H,/Pd-CaCO,

T

NaNH,

>  HC=CH A »C D

ALO,
400 C

E
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(#) syrAraGE wEsE snifag sl eers oo Sare

T Y 3

(51) ByATHwLS STArNSE s Feslie o)

LV

bl (%) A 99 (WS (AW MENET AamEe smie g6

Bq ’ &
(W) fares-ag 7% aig-MIe AN 8 GAAmE @4 ©
51 A B @9 (@ @ W) ¢ X8
(F) dfesH= a7
() = o

(s st o w¥E

(9) Ty 75+

Yol (F) & 6 ANSI9AZ (514 2 (T &R foafF) | oxQ
(i) spTTiFEE T w=ws @Ee [ers e s e
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(i) NaNO,, Al-*T8TR &8t NaOH-43 fRmTs 1ol
. Tey 4 7@

(i) KNO,-93 B4f2fere MnO,-& NaOH Fgrals! f«aifers

A NG sl sel facy fomrm =0 oy w9 29

(iv) @l oS FeTel (@RiEees s surifwre e

€HIAT 2 |
(4) BF, o7 93 BF,” SACAT WIS (FI 2 SR
oo WY Bl Y (a1 e ))& 2x8
@) «f¥x (i ;

(ir) FLErBiEe e IE-SHET
() eTEm RrsEd
(9) Zrews f&feEn
2l (%) @@aﬂﬂ%@emﬂwﬁwﬁm?m

WEAre T e Caﬁiw«@ﬁwcﬁmmﬂﬁaﬁa‘s

237 0+
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(2) o=z o smm el W W TEE geyes Sl N

“dqd 8 &

i) HE F® ) AT, Mgt

el () TAFASTE 2UES AT SHIAGE Freng oge ) 207
AR SIS SGEes (4rs el [98G-2-3raifie

SIS AR wEa e 3+3

(4) roe fafaate w9 o TemEEE we : ©

C,H:0K

CH3 *C}"IQ - Br CH2 = CH2

(o) fAET07 TRefT SHHZRGET-9F I+ WFS @ Y

381 (F) [TARM4w *Faoaefe] F=om 39 (0 (o= foaf) ¢ oxx
(i) bLfﬁH —% 1, 3, 5 - Trinitrobenzene ;
(i) cFE —> forfaa wmfro
(iti) SHEHRER — SHfBHEE |
(iv) CgHg —> CgHsD ;

(v) FRGAET —> @UgiET syt
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™ () Qe o gals 7 e, o= fERER Seififere
&I erifTeR A wWeed My — wEd mie ;3

el o @ (@ A 510 ¢ 8x3

(F) QAGETETZCLF 40% NaOh T Tee F] 55|

. () e Smifee Sife st 260°C SrYmIAY. Sed
T 29| ‘

. (o) M H,S80,-97 Toif¥fere Mifemizfr witer e
AZLATH TOY FA1 T4 |

(X) TORICRRS-97 705 SHrSia cael 391 56
(%) FATe @FE & @9 A T4

®) wWwFteeiers wfeiie s fum umEE T o
HCl-93 Bei3fers ﬁfimwmﬁl
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et —a

Yo (T W G e Geg we ¢ YoXY

(¥) CH3CH,CH,CH,CHO @R (CH,),C CHO TIRTR 76

WW@W’IWW‘TW—MWI

() IADE FIETew TEFTY oS ¢
H3PO3, H4PO,, H,PO,

(o) (o-ARGRTE R Wi, Quei Wi st Sigey
G (P2 '

(. WN&G TGN FCH REFAE CFTa KMnO -7 ST

AN I [K = 39, Mn = 55]
(®) cafem STopst SRl TR Rz o witeey
T (7

(®) AICI;-99 TNy B39 WfEe — Iy 3997

(®) Rigmfb el 37 2

KMnO,-99 Mwe
W TR

CH, =CH, »A—101 o)
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(&) -V (1T 9T} (NGRS (1T I AA?

@) @ ITGHOEAD witwer qFHE o) @y

+

+
CH3CHy, (CH3),CH

(@) Ni &R Cr @3 07 TP T =1
(@) S RromTen TR Aot aol TG
AT FAA?
(%) FeflRe cow sN? RiFn weafers e I™F me
(i CH,CH,CH,Br+OH — |
(i) CHgCH,CH,Br + HgO —
(©) wf¥TETTs QoI ARG FATe R (@ —
371

®) A-CToe ofgise (et woeRe Fe & W@
Aefpeniza araEae

+ =
CGHIICHgBl‘ mrrr———, CﬁH11CH2N(CH3 )3 +Br

(A)
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() #ARfGe e A SFTer Se wwyr 39|

() wfoet 7w ewfoq Mg FONI Fed* G @31 4o
ARFqe wa |
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