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PRE-FINAL EXAMINATION
H.S. 2nd Year
CHEMISTRY
Full Marks : 70

Time : 3 hours

General Instructions:

(1)  Allquestions are compulsory

(1) Marks for each question are indicated agains it.
(1) Answer should be specific and to the point.

(v) Question numbers 1 to 8 consists of eight very short answer
type questions and carry 1 mark each

(v) Question numbers 9 to 18 are short answer type questions
and carry 2 marks each.

f (vi) Question numbers 19 to 27 are also short answer type
questions and carry 3 marks each.

(vii) Question numbers 28 to 30 are long answer type questions
and carry S marks each.
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‘I/' Name the metal i% present in vitamin B and
chlorophyll. I

fSBIfE fa-> R @it 24 fFeie 4! 4rga SREBTZA A1l fof=l |

2 / Among the following alkyl halides, which one will undergo
S,.2 reaction faster than the other two? l

TS frmaeaize (ZEide Wz fSeae @mibica ad)
orets Slawd «ffora S, 2 fafigm afa e

/l\/\./ﬂl /J\/-\,Br /l\/\/' '

37 The nature of the o -carbon of an alkyl halide is nucleophylic/
electrophilic (find and write the correct option). 1

QFTFIZE (Z1%CA o - d1da agfe Aefaa'fFfeas |
2reTag Tofea (o% faewtd fan) |

4./ Which of the following ethers cannot be prepared by the
Williamson’s method? l

TS a1 ZURPTSZA (FILH] 24 Cafernmea «aferd o
Ffaa @rIfe e

(8) ~_ O _~ ®) g~ / Iﬁl\ﬁ/ﬂ\f/ (@) O

5/ Give one example of a hexadentate ligand. Draw its
structure. I

(RHMTSTH0 (719713 91 Twrzae faz | 2 st il |
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If under the natural partial pressure of 0.78 bar for
iatmnspheric nitrogen gas, the molar concentration of N,
inside open-source water is 6.2x10~* M at 25 °C
tlemperature, find the molar concentration of N, within some
water lying inside a nitrogen gas cylinder containing N, gas
at 7.8 bar pressure and the same temperature. 1
I AYNSEHR AGrEw (R FTrelfiE TfE I 5oy
0.78 bar 4! CFIS el (2 AT TS ALLS (572 T4
No®! 6.2x10~ZF, (STZ (= 7.8 bar b19/S T GiF GHOTS
Y] AGLEH (7R [ZfF 17 GB1R Seits] IR 431 AR
AGS ABEF 119 vl [F95 2972

Or/S44l

Find the molanty of a solution of glucose in water containin g
0.1 mole glucose in 200 mL of the solution.

200 fafEfEbREee 0.1 9’ rﬁ‘mﬁwﬁwmﬁrﬁﬁ
Sfeedl |

Write an equation showing the variation of the molar
conductivity A _ ofastrong electrolyte solution with its molar
concentration ¢, noting the two constants used there. |

451 g Rje-RER we TR «ffafzer A [ spel

¢ - 3 (0O (AL Feiim T CIR00! (74831 A 1e4<10o! {1
(& & 1! &9 T2 (2R S@Y <) |

3/ For a first-order reaction of the type R — P, what is the

simple mathematical relation between its half-life t, , and its
rate constant k? 1
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R — P 4399 Ob! 9% a4 [AfFae e o) 94-5ae F1
t,, S RfFa-s k T 154 744 aifdfes T~ G2

9/ Name the lanthanoid elements in correct order and give their
chemical symbols. 2
MRS G AN A5E Fue & 9 2209 IAwT
o faan |

10. Wnte the structures of all the isomeric butanols. Which one
among them will undergo fastest dehydration with H,SO,? 2

Ao MER sfoa-araeT e T F411 93 13-
FACATNRITE (@FERIR Felreae afEey e whizets

QAR QIR Ta-fAwed [faa sfaq e
I1. Write the [UPAC name of [Pt(en),CL ). Draw the structures
of geometrical isomers for this complex compound. 2
[Pt(en),CL] q IUPAC a1 {5l | @2 ©fos c@siche A
SIS AAATPERA 434 foa @ F41 )
Or/944l

/6r1+ and Mn™* both have d* configuration but Cr* is reducing

while Mn* is oxidizing. Why? s

Cr** 9I% Mn™* QAR d* Rm =g, &g Cr* Rios
HZITS Mn* &9 | g 2

why? 1
I O AR fSoqe @M FeFahe
mﬁﬁmmﬁ@ﬁmmm?




13.

\
(1) Which between (CH,),CCHO and CH,CHO will

undergo Cannizzaro reaction? 1

(CH,),CCHO = CH,CHO (M9l 4514 (% ae

Give example of a liquid pair each for large positive deviation
and for large negative deviation from Raoult’s law. Draw
the vapour préssun: versus mole fraction diagram for a liquid
pair showing large positive deviation from Raoult’s law. 2

31GTH A 2441 J2& (NS AT wires gz wetrers fprfe
(TSN QIR TG-Szl ol | gz g fApife
(Y3 OIF-P°N R (RIS W' SR [eiSice @A
5174 (F1%-foa =ik a1 | e

[NiCl,]* is paramagnetic while [Ni(C(j)'l] .is-diamagnelic

though both are tetrahedral. Why? 2
[NiCl,]* Q<R WzIce [Ni(CO),] B=ip=a1y, afre
YUATo! (OGITRISE | feae

Or/%S149]

A complex of the type [M(AA),X,]™ is known to be
optically active. What does this indicate about the structure

of the complex? Give one example of such complex. 2

[M(AA),X,]" 43= &fba1 (@ Siitaidime i e 3

Gl MW | 2R 9141 S&foa @9 s1o9a [REe & 2fore o
T ? AT G0 G159 9b) Swrzad o |



y (1) Which among the following heterocyclic amines will

have lower pK than the other? 1
w=re frat Reamverm «fim wor feese @MR pK,
HHBICLE I T2

l ll\ ‘\“

i »

H &
Pyrrole Pyridine
(i) Write the product of the following reaction. |
were fra fRfEasr RfFasrs smds Ha
Me NH CHCl,
?
o™ =
Me 4

©16.  Write the major products of the following reactions. 1+1=2

oo vl RfFTERT dum Rfeasrs omwiedam G

Ph
(ﬂ’, # 0 |2. NaOH "
H4C

NaOH
A

(b) HCHO + PhCHO

6 Contd..




iy 5

18.

19.

State the Kohlrausch law of independent migration of ions.
According to this law, what will be the value of the limiting

molar conductivity A_° of AL(SO,), solutions, given that

the limiting molar ionic conductivities 3 _°and ), °ofthe
Al" and the SO_* ions, at the same temperature, are 215 S
cm*mol ' and 110 S cm? mol™' respectively? 1+]1 =2

A4 F141 24599 579 a3 900! 5011 92 79
e Al(SO,), T8 AR AlRe] a7 Af@fze A_°
feam %', 3wz fram TR (1 9Tl SEEere Al wi% SO, -
YRR 972 A 1R SE|E sfafze 26 @3 215 S
cm?mol < 110 S cm? mol' |

Starting from the differential rate equation —d[R}/dt =k for
the zeroth order reaction, obtain its integrated rate expression
[R]=[R] -kt 2
) e faf@ar A wee= @ wEeed d[R)/dt =k
3 771 993 ¥4 o Sl RifEm sTiee [R] = [R] -kt
G941 |

Give reasons for the following : 1+1+1=3

e MAIERS AR k9 v 2

(il/ Transition metals show variable oxidation states.
AT ATPEANA AT TR SEZ YA |

(ii) Transition elements and their compounds acts as a
catalyst.

ALFATNNE CTie S 2[E TISIRIE S90S 261
T A |
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/ﬁii) Cu' ion is not stable in agueous solution.
G e Cu' W %74 123 |

20. An aqueous solution containing 12.0 g of an involatile
molecular solid dissolved in 100 g of water shows a freezing
point depression of 3.72 K. Given that the freezing point
depression constant for water is 1.86 K kg mol™', determine

the molar mass of the solid solute. 3

12.0 == S99 @61 Separn @fa@ =4 100 oS AT
Fie (% 4P b ¥ A &34 fice s 3.72 K

oAl 5= | T AR AT I ST &9 1.86 K kg

mol~' 24, (SZ (<1 ﬂifﬁ_lmi‘l‘ﬂﬁmﬁﬁ 4l |
= r -_E‘ :;.__:T:_.I.«T,.'-:"_:"' =y TR A ,-_,_ Th _f;:wf._rxi:'-'-,-:;.::w.i';.*

o
'_-JI 1 e o T |
. S

) A,
1 _l_ ;..-_r'l"'\.-_-'ﬁ-\__rl'

 Or/a

olution containing 1.5 & of acetic acid

(CH,COOH) dissolved in benzene showed an osmotic
pressure of 0.624 bar at 300 K temperature. Calculate the

abnormal molar mass of the solute and hence estimate the
vant Hoff factor for this solution. [Given that R = 0.08314
3

bar L mol” K]

| 5 s raoe afze @S 719 (2 49 500 fafaf=oa
300 K Twere el 519 0.624 bar (A1l

A 500 mL s

(aq)/Co(s)and

The standard electrode potentials of the Co™
. —0.28 Vand

he Fe?*(aq)|Fe(s) electrodes are, respectively,

—0.44 V.
Contd..




22.

()  What will be the balanced chemical equation for the
spontancous redox reaction involving these two 1ons
and two metals?

(1) For this redox reaction occurring within a Galvanic cell,
what will be the standard cell emf £, and the number
of electrons n_, for the cell?

(m) Calculate the standard Gibbs frec energy for this

action. 1+1+] =3

Co?'(aq)|Co(s) ®II& Fe?'(aq)|Fe(s) 204G B4 4ita 2rsiifes

3E G TS T —0.28 V u -0.44 V|

() 9292 SRW WE 92 4199 NS 9o FOLHE Gifqd-
faeriad fEaitom 3 safvs ammfas saaada
297

(i) B! (STEATSAI (FIHE Mo G2 sad-fagiad /e

21l caae Afas (FE RSTE,_ ° I (149 246
2l n_, [ fowe 29
i) fafFcem A e amifds g «fe feam 2'a

Sketch a possible plot for log k versus (1/T) for achemical
reaction with the rate constant k at the Kelvin temperature
T. What is the slope (gradient) of this plot in terms of the
activation energy E ? If for a reaction this slope was found
to be 2000 K, calculate the activationenergy. | +1+1=3

451 afrafae [ ac [iem o k o @@ fen Tas
T- (2RI CFES log, k S (1/T) 4 WS4 AMGR (+13-ba
gl | @ (513-owa bre (cafer) Rieam g =@ E =
s151 & Wi 7=ifFs 2 1fw @ Rfgma e 92 o1 2000 K
A Tl 1910R, (STE T3 O AGTH =& ool 4 |

9 Contd..




. Using valence bond theory, write the hybridization involved,
ecometry and magnetic behavior of [CoF_ ]’ and
[Co(NH,),J" . 3

[ETe! AFF &g A9Zd Ffd [CoF,]" WE [Co(NH,),|"
3 Tf%e 3@, Sfafe @i padia Spad &l

Or/S44d!

Answer the following : 1+1+1=3

wee franaed e g

(i) Give chemical tests to show that [Co(NH,).Cl]SO,
and [Co(NH,).SO,]Cl arc ionization isomers.
Ayt e 1 (rged @ [Co(NH,),CI]SO, S
[Co(NH,),SO,]CI Sireieas g |

(i) Write the formula of pentaminecarbonatocobalt (111)

chlonde.
(oIS EarEs (1) 303 JTFern &2 |

() Name the type of isomerism exhibited by ambidentate
ligands. Give one example of ambidentate ligand.

AMATSLDS fEsie ovd 31 oo g AW
el | @fTeros feiea bt Twrad |
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;,?f Convert the following 24-1=1

CocCl CHO
o T — Y

25. Wnite the products of the following reactions.  1+1+1=3

fafEiae Riaaeigs Risamts «mdEe 540

_ s ¢
(1) =y

- Cha ¢
- (1) = - 7

Sodalime
b (ii1) CH3CH,;CH;COONa : X - 7

. (a) What product would be obtained on oxidation of
glucose with bromine-water? |

o5 JfEA-9AIICE SR e 1@ Ridaree {1
TeAH 2 a?
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fﬁ) What is 'animal starch? 1
‘dfiE BH 52

(¢) Deficiency of a vitamin causes bone deformation but
f exposure to sunlight helps to get relief. Name the
vitamin. I
oy A (Feoifime) se[ 209 2ied /gl 90
g S (oirTrE @2 @19 Al (REre L T |
YPIAITEE Fr &

e

7. (a) Why water soluble vitamins require regular supply

through diet? 1
offiTe TR Aelld FES WiRRE @i S
6= 1 e 2h 2

(b) Name the hormone which tends to elevate blood
glucose level. |

@WRY TN (OF3 =F9[ v g wia [

(c) Which RNA carries genetic information from DNA for
protein synthesis? i

@fa4 RNA-Z «4foa Jmgeq 9ita DNA-9 99
ATFSIPE o] FHHA 2

An organic compound (A) with molecular formula C,H,0
on oxidation with pyridinium chlorochromate (PCC) gives
acompound (B) with molecular formula C,H,O which form:
rec! precipitate when warmed with Fehling’s solution. Wher
B is warmed with HCHO in presence of NaOH, it give'
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CHO neifess sistas T el (A) ot Azl
FIEPTIGE (PCC) &R Goize C,H, O w1fes eaioye
(&R QT @B (B) Benm zx Rz Fleed [ 79w
NI FRC 9Bt q¢1 Szl ot T B @151C61 NaOH
"1 ©Af%f® HCHO=R 1w sl 9fRts A alisitst 9112 (A

TR | SIS, B (@661 Miza st auitsa s
i1 <B1= C H, 0 i iereeys o sl @1 (C)
Tesiy 03 | @AfSat C it iR 39 Fmwna
&R 39 2, (ofeq C,H,0 i Hweye (o st
451 (D) Teois 2 | @fSw D Asiie s fw o =iy
QIRGAITCA (700 9199 91 27, b1 T 4w (E) ot
T | fferaraz &2 =i (A) 2 =t (E)-(41 o (eiaE

foetre et |

Or/=44]

~ Complete the following reactions :

were fral iz = #41 ¢

CH

3
0 @A ° Bt
MeO HCI (Conc)

A
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(i) Clo/Red phn_spharus |

COOH
() (i) H20

-

NH; Bry/H,0
(V) 2 “

29. (a) A metal ion M* having a d* valence electronic
configuration combines with three didentate ligands to

form a coordination compound. Assuming A, > P.

d* CaIETe! - 3rEREA 1T [ 4 GBI M™ 4198 ST
ool CiRreros oMed ire e «bl Fu=a 15

SHIAIEI A, >P 4=_(F 2

(i) Draw the diagram showing d-orbital splitting

during the complex formation.

Giba (e 516 AITS d- FHEALR e sl
foaeo! sl |
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(1) Write the electronic configuration of the valence
electrons of the metal ion in terms of L, ande.
E L

42T TS (AGTO! 20T 20196114 [AHG!
t, I e 41=el Aors &

() Name the type of isomerism exhibited by this
complex.

b1 Gifbe (1512 ew=iq 11 FAaaIfaierd ead 41
GEIWN 1+14+1=3

(b) What is lanthanoid contraction? Write its consequences.
(3T Ao 6 2 2419 #ifFdfS & 2

. (i) Calculate the molarity of a solution containing 5.85 g
of NaCl in 500 mL of water (given that atomic masses

Na—23.0 u, Cl1-35.5u). 2
500 fafefe5R %a@ 5.85 &9 NaCl 5dlge (Z 461 4
veiffe Ada a9 (Mm Sir @ Hrmafe ©3
Na—23.0u, Cl-35.5u]

(i) If that NaCl solution shows a resistance of 100 Q

using a conductivity cell having acell constant [.Sem
calculate the molar conductivity of the solution. 3

afi iz NaCl %352 90! sifaqifzel (@S 100 Q 4
(BIE-4AT 2 15 cm”, (SHZ (A

|
’
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