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Question

Marks

Ql.

The Haber process synthesizes ammonia by combining nitrogen and hydrogen gas
high pressure and moderate temperature with an iron catalyst. According to{e
Principle, increasing pressure favors the forward reaction because fe y
produced. However, excessively high pressure raises costs and risks, rly, lowering
temperature favors ammonia formation (exothermic reaction rgduces reaction rate.
Industrial compromise involves ~200 atm pressure and ~4 perature. This balance
illustrates how Le Chatelier’s Principle guides 1ndustr1 ion between yield and
feasibility. Na(g) + 3Ha(g) = 2NHa(g) ¥ B
a) Analyze how pressure influences ammor
industry does not use maximum pressy
b) What happens to equilibrium wh n i
very low temperature in the
¢) Why is a catalyst used?

it the Haber process. Evaluate why
ite higher yield?
er ature is increased? Evaluate the use of

[2+2-+1]

Q2.

a) Evaluate the role of intef and intramolecular forces in biological

macromolecules

Ive hﬁniﬁcance of thermodynamic and kinetic control of chemical

reaction, J wHic ontrol is more advantageous under specific reaction

conditions

(2]

[4]

xplain the drawing energy diagram
&sﬁons

Sy the reaction at the following two electrodes as well as the full cell

.. Zn/Zn0y, //HgO(s)/Hg (Basic Medium)

vill be the pH value of a solution obtained by mixing 2.5 gm of acetic acid
id 5 g of sodium acetate and maintaining the volume to 500 mL (K, for

# CH;COOH=1.8X107 at 25) (pK, 4.74).
©

¢) Assign R/S or E/Z to following compounds. ®

a) Coon oh y /g /c','...o,-wj a) /E
‘* / N ; (ook

B “h R _ u
Chyon () i [os) > [o-5)

[2x3=6]
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Q4.

Explain work, energy, and power with simple examples, Show how energy is converted
from one form to another inside living cells,

[3]

Q5.

a) A molecular motor protein exerts a force of 5 X 10~2 N to move a vesicle by 2 x
107° m inside a cell. Calculate the work done.

b) A 0.02 kg cell culture vial is lifted vertically by 0.5 m. Calculate the increase in
potential energy.(Take g = 9.8 m/s?),

¢) Oxygen diffuses through a membrane of thickness 0.2 mm. The concentration of
oxygen on one side is 8 mol/m?, and on the other side is 3 mol/m?*. The diffusior®
coefficient is D=1.8x107" m%/s. Calculate the diffusion flux .

d) A small bead attached to a DNA strand oscillates with a spring constan;
N/m and has a mass of 2 x 1075 kg, Calculate the time period of osciilati

[1.5x4=6]

Qeé.

Choose any one case of diffusion in Biological Processes and Answer/Explait
following questions,
a) What is diffusing?
b) Why diffusion is important in this process
¢) How Fick’s Law helps to understand the rate of di
d) Limitations or challenges in that biological systeg

[4]

Q7.

Explain simple harmonic motion (SHM) using s T' japrams. Derive equations for

displacement, velocity, and acceleration in

[5]
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