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INSTRUCTIONS:

me RO T

Full Marks: 180

Use SEPARATE answer senpts for each section,

Question-1 in Section-A and Question-5 in Section-B are compulsory
A_lmvu any other TWO questions out of THREE from each section.
Figures in the margin indicate full marks.

Assume reasonable data if n

Symbols and abbreviations used hn;«: their usual meanings.

SECTION-A

Question 1 (Compulsory)

a metimLongspHdiagmm for the

aqucous carbonate system not 20
exposed to atmosphere along with necessary derivations for all of the
chemical species present in the equilibria.

b. In addition to carbonate system, the followi
present in an aqualtic system:

ng phosphoric equilibria is 10
H;POy —> H' + Hy,PO, (pka; = 2.12)

HPO, —> H'+ HPO (pkaa = 7.21)

HPO," —>H"+ PO, (pkas = 12.32)

Deduce the expressions for total alkalinity and carbonate alkalinity
along with the characteristic pH and PRL.

Question 2

a. 10™ mol of phenol (CéHsOH) is added to sufficient amount of water to
make | liter solution at 25°C. Estimate the equilibrium concentration of
all species involved. Apply mJ:}ucul approach and ignore activity
corrections. Given K = 1.2 = 1077

b. Explain the Langmuir and the Frendli

ch Isotherms for adsorption with 10
relevant mathematical expressions and

plots of the respective isotherms.

s carbonate concentrution of two water samples aro given as | mM 20
§ Tn?dml.s mM. pH of the samples are 7.0 and 8.0 mpncm-u_ly. .LlJ:dmu]u;
capacity diagram shown in figure 3(a), evaluate the alkalinity hp} ky:
the mixture of the samples. To increase the pH of the mixture by 1.
unit, estimate i) how much base is to be ndded, ii) how much HCOy' is
to be added, and iii) how much COy” is to be added?

| | Istic ¢ dissolution 10
b Briefly explain the charcteristics of pops? From the dissolut
equilibnum condition of CaSQy (s) in waler, determine the lcthbnl.rf
concentration of the ionic species derived from the salt, Given pk,,
4.6.
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Question 4
2 Detzrmine e equilibrnium concentration of all species involved in 1072
mehhadﬂymaﬁdﬂhd}llﬁ‘c.llz
Ka=29-10".
b. Eqimhmﬂiaﬁummcmmdmmof
mﬂﬂoﬂh:ﬂhy&uﬁi:inanmi:mdqﬁmrdcm
t!:mﬂd:ﬁsnoﬂhn:-nhsaﬂnﬁngm?
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pH contours in alkahinity-versus diagram The poini dchnﬁ; the solution composi-

uon B vecion in the diagram ay a rewall of the 3ddition (or removal) of CO,. NaHCO,.
m%ﬁwmwﬁ:%i‘n‘# K'S. Defleyes (2))7 " T o ,

Figure 3(a) for question number 3(a)
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b. Describe what charactenstics of CFCs make them harmful to the

environment.

how ozone is formed In the T
dentified in the lower atm

ufmemualﬂﬁ;smndardiSSSppb.ExpmsSme

roposphere. What happens when
7

¢. Explan
ozone 1s |

d  The official level
ctandard in mg/m’.

Question 6 .

aDefine Biotic and Abiotic factors. How do they interact in the ocean
ecosystem explain?

b. Explain with examples, how all the spheres are closely connected.

¢ 'What are the most common type of indoor air pollutants? The effect of

indoor air pollution is much worse if spaces inside the home are poorly

ventilated. Whntmheﬂmmmedy for cases like this?

Question 7
a. Describe the solid waste management hicrarchy.

b. Why do you think the air fuel ratio should be stoichiometnic?

c. What causcs incomplete combustion and why do you think incomplcte
combustion is dangerous?

d. What are short lived climate pollutants?

Question 8
a Describe the particulate matter deposition mechanism in our respiratory

system.
b. Why do you think i i :
o y the Antarctic Ozone hole is more prominent in

c. When it comes o O, ' _
A lon? zone layer depletion, why do you think UV-B gets

4 Explain the effects of SO; on human health and matorials

06

10

10

4+6

10

4+6

10




