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How can We convert a left handed circularly polarized light into a right
handed circularly polarized light ?
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Show that the force F=yzi+ zx j +xyk is a conservative force.
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o 1_// Establish the vector relation between force and torque.
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With what velocity should a rocket move so that every year spent on it
corresponds to 4 years on earth,
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Why is Wheatstone bridge used for accurate measurement of resistance ?
Explain its principle and balance condition.
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A body executing Simple Harmonic Motion (SHM) has velocities 80 cm /s and
60 cm/s when displacements are 3 em and 4 cm respectively. Calculate
the amplitude of vibration and the time taken to travel 2.5 cm from positive

remity of the oscillation.
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o “Explain why photoelectric effect depends on frec o
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depends on angle. juency, while Compton shift
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State and explain Maxwell’s equations along with their Dheriicat e A
gnificance.,
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Explain the effect of dielectric on capacitance of a parallel plate capacitor.

How t}_m electric field, potential difference and energy stored in the capacitor
are affected ?
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7 Describe the Carnot cycle with the help of P-V and T-S diagrams.
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Explain the structure of benzyne and discuss any two methods for its
generation. How does its bonding account for its high reactivity ?
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Why is the Hydroxyl Group (-OH) activating and ortho/para-directing
towards electrophilic aromatic substitution, whereas the Nitro Group (-NOy)

is deactivating and meta-directing ?
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How does the term electron-affinity differ from electron-gain enthalpy ?

Considering the formation of gaseous F~and 0% ion, which one would have

endothermic electron-gain enthalpy and why ? Formation of which of the

WMCI’, involve greater change in energy ? Discuss it.
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A biochemist observes that an enzyme-catalyzed reaction reaches its
half maximum velocity at a substrate concentration of 1.5%x 107" M. Analyze
the impact on the reaction rate if the substrate concentration is increased
ten fold from this point. Furthermore, explain how a Lineweaver-Burk plot

enhances analytical accuracy in determining K,, compared to a standard
Michaelis-Menten curve.
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A sample of 2 moles of an ideal gas expands from 10 litres to 20 litres at temperature
of 300 K. Critically analyze the difference in work done and heat exchanged

if the process is carried out, (i) isothermally and reversibly (ii) isothermally

against a constant external pressure of 1 atm. Represent these processes on a

P-V diagram to demonstrate which path is more efficient for work production.
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Discuss the mechanism of the Reimer-Tiemann reaction and the role of
dichlorocarbene in it. Compare this with Witting reaction in terms of the
types of double formed and their stereochemical outcomes.
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Define chromophores and auxochromes. Explaining how their interaction
leads to Bathochromic shifts ? Discuss th

. ; e effect of conjugation on the
absorpuon peak (A, ) and apply Woodward-Fieser rules to calculate the

absorption maximum (Amas) for 1, 3 cyclohexadiene.
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Describe the coordination environment of magnesium in chlorophyll. How

does its structure facilitate light harvesting and how does it differ from the
heme group in terms of the metal ligand system ? Discuss.
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Define the lattice energy and hydration energy. Discuss the s?gniﬁcance of the_
‘Radius Ratio Rule’ and ‘Coordination number’ in determining the geometry
of ionic solids. How do these structural parameters a%ong u..qth‘ the balance
of lattice and hydration energies influence the solubility of ionic compounds ?
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Calcu;ate the pH of a buffer solution containing 0.2 M acetic acid (K, = 1781&-19-. i
and 0.3 M dpium acetate. Also determine the change in pH when 0.01 m@es
a?ﬂ OH so added to 1 litre of this buffer (Assuming no change in volume).
‘?mtha thiﬁa;:mple di'scus_s the buffer capacity and the mechanism of buffer
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