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HOUSE RULESHOUSE RULES  HOUSE RULES HOUSE RULES HOUSE RULES 
POUNCE= A team (who the Q is not directed to) decides to answer it, in under a
time of min (Bounce, Pounce Period).
BOUNCE= The team (who the Q is directed to) answers the Q
If answered correctly: The Q is thrown.
If answered wrongly: The Q is bounced to the next team which hasn’t pounced
or is thrown once one cycle is completed.
Pounce Period= 90 seconds after the Q is released
After the pounce period, 60 additional seconds are given to the team 

POINTS: 
100 FOR BOUNCE
120 FOR POUNCE
-60 FOR WRONG POUNCE
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Question 1.1Question 1.1  Question 1.1 Question 1.1 Question 1.1 
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Answer 1.1Answer 1.1Answer 1.1Answer 1.1Answer 1.1

Hint: tilt the rod by a small θ, then compare the spring torque (about
−2kL²θ) with gravity’s destabilizing torque (about +MgLθ/2), and require

the net torque to push the rod back toward vertical.
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Question 1.2Question 1.2  Question 1.2 Question 1.2 Question 1.2 
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Answer 1.2Answer 1.2Answer 1.2Answer 1.2Answer 1.2

Hint: Use the effective gravity in the oscillating frame and
apply the stability condition for the inverted pendulum.



SAFETYSAFETYSAFETYSAFETYSAFETY
SLIDE !!SLIDE !!SLIDE !!SLIDE !!SLIDE !!



Question 1.3Question 1.3  Question 1.3 Question 1.3 Question 1.3 
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Answer 1.3Answer 1.3Answer 1.3Answer 1.3Answer 1.3

Hint: Use the Carnot efficiency as the theoretical upper bound,
then account for irreversibility using the given second-law

efficiency to find the actual thermal efficiency.
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Question 1.4Question 1.4  Question 1.4 Question 1.4 Question 1.4 
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Answer 1.4Answer 1.4Answer 1.4Answer 1.4Answer 1.4

Hint: Write a recurrence relation for the transmitted intensity after
 n plates, then take its reciprocal to obtain a linear relation.
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Question 1.5Question 1.5  Question 1.5 Question 1.5 Question 1.5 
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Answer 1.5Answer 1.5Answer 1.5Answer 1.5Answer 1.5

Hint: Consider the tension at each point of the
slinky due to the weight hanging below it, then

integrate to find the centre of mass.
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Question 1.6Question 1.6  Question 1.6 Question 1.6 Question 1.6 
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Answer 1.6Answer 1.6Answer 1.6Answer 1.6Answer 1.6

Hint: Use the geometry of the ray and the fact that the object-side
 and image-side focal planes are separated by the lens.
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Question 2.1Question 2.1  Question 2.1 Question 2.1 Question 2.1 
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Answer 2.1Answer 2.1Answer 2.1Answer 2.1Answer 2.1

Hint: Apply conservation of momentum for a variable-mass system and
use m is proportional to x  where x is the distance fallen.3
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Question 2.2Question 2.2  Question 2.2 Question 2.2 Question 2.2 
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Answer 2.2Answer 2.2Answer 2.2Answer 2.2Answer 2.2

Hint: tilt the rod by a small θ, then compare the spring torque (about
−2kL²θ) with gravity’s destabilizing torque (about +MgLθ/2), and

require the net torque to push the rod back toward vertical.
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Question 2.3Question 2.3  Question 2.3 Question 2.3 Question 2.3 
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Answer 2.3Answer 2.3Answer 2.3Answer 2.3Answer 2.3

Hint: The given electric field is combined electric field of three wires kept
along X, Y, Z axes. Find flux by charge enclosed inside the ellipsoid which is

basically the charge carried by the wires along the axes of the ellipsoid. 
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Question 2.4Question 2.4  Question 2.4 Question 2.4 Question 2.4 
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Answer 2.4Answer 2.4Answer 2.4Answer 2.4Answer 2.4

Hint: Displace the ball horizontally by a small distance x and
compare the horizontal restoring force from both springs to

obtain the stability condition.
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Question 2.5Question 2.5  Question 2.5 Question 2.5 Question 2.5 
extend time for this q 
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Answer 2.5Answer 2.5Answer 2.5Answer 2.5Answer 2.5

Hint: Since Nirav’s velocity magnitude decays exponentially while its
direction rotates, integrate the velocity over each interval T and

sum the displacement magnitudes for Nirav and the robot.
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Question 2.6Question 2.6  Question 2.6 Question 2.6 Question 2.6 
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Answer 2.6Answer 2.6Answer 2.6Answer 2.6Answer 2.6

Hint: For a photon gas, the internal energy is given by U=(sigma)VT  (stefan
boltzmann law) and the equation of state is PV=U/3, unlike an ideal gas, for
which PV=2U/3 Using the first law of thermodynamics, dQ=dU+dW, derive

the required relation.
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---END OF ROUND------END OF ROUND------END OF ROUND------END OF ROUND------END OF ROUND---
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