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Problem 1 [Marks 2]

Does the limit below exist? Show necessary logical arguments on behalf of your statement. If
the limit exists, determine its value.
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Problem 2 [Marks 4]

What is the value of the following integration?
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Problem 3 [Marks 6]

Determine the area of the shaded region of the following graph:
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Problem 4 [Marks 8]

Find the value of a where

2*%d% = 50
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Problem 5 [Marks 10]

A spherical shaped asteroid of mass m = 2 X 10°kg and diameter d = 1 km enter the earth’s
atmosphere with an initial velocity of 30 km /hour. The distance profile of the asteroid inside

the earth can be described by the second order differential equation given below:
i —2(3¢ —10) =0

The asteroid hits the Bay of Bengal after 10 seconds from entering into the atmosphere. Can
it cause a Tsunami?
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https://journals.le.ac.uk/ojs1/index.php/pst/article/view/2036/1939

Problem 6 [Marks 12]

The paper titled ‘Trajectory of a Falling Batman’ shows us that ‘the memory cape’ of
Batman is very dangerous to use for jumping from high buildings. What feasible changes
should be made to the Memory Cape ‘model’ in order for a safe landing? Improve the ‘model’
in mathematical sense. The paper can be accessed from here

https://journals.le.ac.uk/ojs1/index.php/pst/article/view/2036/1939
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Fig for Problem 6: Batman's Memory Cape, the black cape of Batman to fly.



