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13. A train is moving with a velocity of 100 km h-1 in the North-East direction. If another train is moving 
with a velocity of 50 km h-1 in the North – West direction, then what is the relative velocity of the 
second train w.r.t. the first train? 

14. Explain the term impulse. Give its SI unit. Prove that impulse is equal to the change in momentum. 

15. Why does a cyclist bends inwards while negotiating a banked road? Explain with diagram. 

16. Derive an expression for the potential energy of the stretched spring. 

17. (a) Show that the vectors ˆˆ ˆ2 3A i j k  
r

 and ˆ ˆ2B i j 
r

 are parallel. 

(b) A fly wheel rotating at 420 rpm slows downat a constant rate of 2 rad s-2.Find out the time at 
which the fly wheel stops. 

18. (a) Why does a satellite need no fuel to go around a planet in its fixed orbit? 

         (b)Write the full form of geostationary satellite “APPLE”. 

           (c)Write two uses of geostationary satelites. 

19.  A composite wire of uniform diameter 3 mm consists of a copper wire of length 2.2 m and a steel 
wire of length 1.6 m stretches under a load by 0.7 mm. Calculate the load, where Yc = 1.1x1011 Pa 
and Ys = 2.0 x 1011Pa. 

Or 
 Define the terms: stress and strain and also state their SI units. Draw the stress versus strain graph for 

a metallic wire, when stretched upto the breaking point. 

20. State and prove Bernoulli’s theorem. 

21. State the following laws and write their expressions according to kinetic theory of gases: -  

a) Boyle’s law 
b) Charles’ law 
c) Gay lussac’s law 
d) The law of Equipartition of energy. 

Or 

What do you mean by degree of freedom? Calculate the degree of freedom of a monoatomic and 
diatomic gas molecules. 

22. A simple harmonic motion is represented by y (t) = 5 sin (20t+0.5).Calculate the amplitude, angular 
frequency, frequency and time period, if the displacement is in metres and time in seconds. 

23. Naughty Ria after being completely wet in the rain, did not change her clothes after told by her 
mother Dr. Maya several times. Answer the following- 

(a) Comment on the advice of Dr. Maya to her daughter for changing the clothes. 

(b)Why wearing of wet clothes may prove harmful to us? 
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