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New system i.e. Question Paper Cum Answer Booklet (QPAB) will be introduced in the
coming Term End Examination. To get the candidates acquainted with the new system,
now assignment answer is to be given in the specific space according to the instructions.

Detail schedule for submission of assignment for the
BDP term End Examination December-2019 & June 2020

1. Date of Publication :14/02/2020
2. Last date of Submission of answer script by the student to the study
centre : 07/03/2020

Last date of Submission of marks by the examiner to the study centre :08/04/2020

4. Date of evaluated answer scripts distribution by the study centre to
the students (Students are advised to check their assignment marks
on the evaluated answer scripts and marks lists in the study centre
notice board. If there is any mismatch / any other problems of marks
obtained and marks in the list, the students should report to their
study centre Co-ordinator on spot for correction. The study centre is
advised to send the corrected marks, if any, to the COE office within
five days. No change / correction of assignment marks will be

accepted after the said five days. : 18/04/2020
5. Last date of submission of marks by the study centre to the
Department of C.O.E. on or before :20/04/2020
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- g 2o Ted e ¢ 10 x 2 = 20
Answer any two questions :
1. (a) <30 AP GRER pH 93 T (ZOITA AN Bl 50 |
(b)

Deduce Henderson equation for the pH of a buffer solution.

GIZ-RSER] AN 0 IR I A 9 (@ M G0 f2-Soiss] ot fitem @fo afm
vl S5 O SRS Sl Sibae FAE |

a binary liquid mixture behaves ideally, the second one has to behave
ideally.

(c)

Prove using Duhem-Margules equation that if one of the two components of

YRR AR ol 2 |

Establish Duhem-Margules equation.
2. (a)

4+3+3
G FRIZT @F Tl @9l (AT TR 7o oo AR T=sjef %j2F Tt e,
& 2

Why a solution of hydrogen chloride in water can not be completely
separated into components through distillation ?
(b)

What is an azeotrope ? Prove that an azeotrope is a mixture, not a pure
compound.

A5 [N (azeotrope) & 2 2ol (& A0 flmiel GfG fareiel, (o 73 |

(c)

FENSTIECTR 110 BIoAT 6 |

3. (a)

Deduce Konowaloff rule.

24+3+5
RS R oo Sioe AMCIeS! AN Bloel T |

Deduce Vant Hoff isotherm for chemical reactions.

(b) 1 g% *f& G @ e RiFTR S TGl (degree of advancement, &) 2fRTSER
(=14 5@ I | ARTZR SRZ (i | (@103 (G2 A T |

equilibrium position. Discuss the nature of the curve.

Plot G of a reaction against degree of advancement (&) and show the
(€) TP I G’ — Iyl e |

Chemical equilibrium is dynamic in nature. Explain.

5+3+2
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50 cc 4 x 10

(a) 50cc4x 107" (M) NaF e e 200 cc 4 x 107 2(M) BaCl,, @99l GG 2|
6

[B.Sc.-AU-16120 |
(I ST 20 6 2 I 50+ | BaF o, <49 TIrS] @5e1 1 x 10~

2

(M) solution NaF is mixed with a 200 cc of 4 x 10 = (M)
6
Qoo sire @3 @0 TR Tl ferg |

solution of BaCl, . Given that solubility product of BaF, is 1 x 10 ", do you
expect a precipitation ? Explain.
(b)

Write a short note on steam distillation
(c) +Iod wRelefe pH % 2 ?

What is the pH of
(i) 0-1 (N) NaCl @94

a 0-1 (N) NaCl solution
(i)

0-1 (N) CTIfeI =Hifos w1l

( (e SR pK SiFMHS SHife = 4-76 )
a 0-1 (N) sodium acetate solution

( Given pK acetic acid = 4:76 )
(iii) O-1 (N) NaOH @< |

a 0-1 (N) NaOH solution.
293 Teq / First Answer :

3+3+(1+2+1)
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Answer any three questions :
5.

6x3=18
o sErife (A 9 S TR FoaEd Jfa 8 GEnfEa T giom e |
ARG R SIS € SPFTSl TTaae 36 |

6.

6
Deduce thermodynamically the relationship between elevation of boiling point

and molality of an ideal solution. State the approximations and assumptions.
IR AT SR F 2@ 2

What happens to the equilibrium ?
(a)

Hy (g)+1, (9) =2 HI(g) I3 Hy (g) Q19 S0 26T |

H, (g)+15 (g) = 2 HI(g) when H,(g) is added to the system.

solution.

(b) NH, +H,O==NH,OH==NH,+ OH 32 %°lf6ts NaOH (Xl T & |
NH, +H,O=NH,OH=NH,+ OH when NaOH is added to the

(c)

N, (9)+3H, (g) == 2NH 5 (g) NH ; (F SIe1Ieel 0 A 27 |
(d)

N, (g9)+3H, (g) = 2NH; (g) NHg4 is removed through liquifaction.
7.

CaCO 5 (s) &= CaO(s)+CO,, (g) NCES OIFl AR (&7 2o |

CaCO 5 (s) &= CaO(s)+COy (g). The lid of the vessel is removed.

6
ol FF @ N, +3H, =2NH, R, NH; Seoi @t swifs &3 =16 &6 N, ¢ H,
(1 : 3 (T SeAATS (TS 20 |

(a)

6
Prove that yield of NH4 in the reaction N, +3H, =2NH, is maximum when N,
and H, are mixed in the mole ratio of 1 : 3.
8.

What are values of AG

vl TRCe (HCE WEE & AG, AH <R AV 9 3 ?
(b)

mixing’ AH mixing” AVmixing for an ideal solution ?
G5 ol F *S SR Nois R 919 39 2

(c)

N2 +3H2 =2NH3 @R —N2 +§HZ:NH3 o A KP%W% ?
What is

What is the criterion for a substance to act as an acid-base indicator ?
the
1

3+2+1
relationship between Kp's of
—N, +§H2 = NHj5 ?
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Discuss the phase diagram of Aniline-water system. What are the degrees of

freedom at UCST, outside solubility domain ?
(b) K, 45 OIHSTST &< fog K SRfEre | i e | 4+2

K, is true thermodynamic constant while K, is approximate-comment.

10. SR @3 T& HPFiE oed wil-og ¢ 2 | 6

Discuss the phase-diagram of water with neat labelled diagram.

293 ©eq / First Answer :
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Answer any four questions :
11.

3x4=12
GFG 10 cc 0-1 (N) KI @IEF 0-01 (N) Pb(NO 4 ), BRI ACACF BIRIFI 41 =0 |
Pb(NO ), BIF 2-5 cc (Aol ST Pbl, 48 TaW S (71 (316 | Pbl, = GR5S]
O[T T ?
( QI (el ST efe A )

A 10 cc 0-1 (N) solution of Kl is titrated against a 0-01 (N) solution of Pb(NO 3),.

( Note : the value is hypothetical ).

3
First precipitation of yellow coloured Pbl, appeared when 2-5 cc of Pb(NO 3), is

added. Calculate the solubility product of PbI,,.

12. forem Tife fere @ i<y 36 |

State and explain lever rule.

3
13, «(b o W= N, Ho, ¢ NH, Stz G0 AMbi7l FA@E 0-452 atm, 1:0 atm &=<
ffemfS i facss @eetiea 2

0-01 atm, Si#idl 650 K| N, +3H, -2NH ; Rf#E 650 K ©I?MIqE Kp =4:3 x 10"

3
Partial pressures of a mixture of N,, H, and NHg4 are 0-452 atm, 1-0 atm and
43x107%

0-01 atm (at 650 K) respectively. Kp for the reaction N, +3H, =2NHg, is

at 650 K. In which direction the process is shifted ?
14. OJIT 30T SIS T 3 2

Compute the Vant Hoff factor :
(a)

0-1 (N) NaCl %3¢, Re= <@t o = 0-80

0-1 (N) NaCl solution, a = 0-80 ( degree of dissociation )
(b) 0-1 (N) CH5COOH ¢, fag-af+e <G, Tial p = 0-35.
0-1 (N) CH 3 COOH solution, dimerises {3 = 0-35 (degree dimerisation ).
15. (@) = =CRT (S C-43 435 ?
What is the unit of C in & = CRT ?
(b) AT, =k, .m . 9 m 9 G5F F 2
What is the unit of m¢ in AT, =k, .mg.
(c)

7 = CRT (S R &3 (3 W7 Nre 53 2

What is the value of R to be used in « = CRT ?
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16. 30 cc of 0-1 (N) o SN pK = 4-76-43 A 10 cc of 0-1 (N) CCTN ZZGIHZT
IR 2N AT @R pH el 5 |

17.

with 10 cc of 0-1 (N) sodium hydroxide pK (acetic acid) = 4-76.

Calculate the pH of a buffer solution formed by mixing 30 cc of 0-1 (N) acetic acid
(@) 3 RICE Tmal o1 41 T 2

(b)

When we expect an elevation of freezing point ?
I & I AT 2

What is colligative property ?

18. SII1¥ W@ (ionic strength) e/« < |

3
Calculate the ionic strength of
(@) 01 (N) NaCl =X 0-2 (N) CaCl, 4« o macel
(b)

A solution containing 0-1 (N) NaCl and 0-2 (N) CaCl,
0-2 (N) K 4, Fe(CN) g & |

a solution of 0-2 (N) K4Fe(CN)6.
YN Teq / First Answer :
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