1. On smooth incline plane of inclination = 45 degree a body takes time 2s to reach the bottom. When

plane is made rough (coefficient of friction=0.75), the same body will take time?

a = 45° Solution.

t=2s
u=0.75
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Let write down the equation of the motion of the body (Newton second law) and also write in
projectives onto the X- and Y-axes.
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ma=mg+N+F.
ma=mgsina — F . .
9 ., Where the friction force is F = 4N .
m-0=-mgcosa + N
So, the acceleration of the body is constant:

L -Mg COS

a:gsina—rizgsina— = g(sina — ucosa).

Let the length of the plane be |I.
We can find the time of the motion of the body with the constant acceleration:
2l 2l
t=|—= - .
a \g(sina—pucosa)
So, time of the motion in the case of smooth plane (= 0) and rough one

2l 2l
t= |2, = : .
gsina 29(sina — ucosa)

t 21 2
SOI - = N n .
t \2g(sina—ucosa) | gsina

As one can find out,
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Let check the dimension.

[tl] =S.
Let evaluate the quantity.

2 2
t, = = = 4(s).
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Answer: 4 s.




