Answer on Question #42893, Physics, Other

21. From the top of height 10 m, one fire is shot horizontally with a speed of 5v/3 m/s. Another
fire is shot upwards at angle of 60° with the horizontal at some interval of time with the same

speed of 53 m/s. The shots collide in the air at a certain point. The time interval between the
two fires is:

Solution.

Assume, two trajectories intersected at point (x*,y*)
Trajectory equations:
x=V,*t

g * t?

y=h+V, xt— >

For fire one at point (x*,y*):
x*=Vxt

g * t;?
*:h_
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For fire two at point (x*,y*):
x*=V=xcosl xt,

g *t;?

Yy =h+V=*sinf *t, —



Thus:

Vxt; =V=xcosl *t,
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h—g 1=h+V*sir16'>k1:2—g 2
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Next step:
t
2= cos@
ty
2%V xsin@ *t
t,2 = t,2 — 2
g
Then:
tz_t1=(1_C059)*t2
2%V xsin@
(cosf)?=1—————
gx*t
Then:
o 2%V xsin@
27 g * (1 —cos?0)
2%V xsin@ 2%V xsin@

At =t, —t; = (1 —cos @) =

g * (1 —cos?0) =g*(1+cos€)

Numerically:

Answer: (b)1s
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22. A tube of length L is filled completely with an incompressible liquid of mass M and closed at
both ends. The tube is rotated in a horizontal plane about one of its ends with a uniform
angular velocity w. The force exerted by the liquid at the other end is:

Solution.

a
%

L X
dx

Consider a very thin layer of liquid dx and mass dm, which has a centripetal
acceleration a due to action of force dF. The 2"¥ Newton’s law in projection on
X axis:

dF =dm=*a

Here:

dm =p*S*dx
a=w?xx

Thus:

dF = p =S * w? = xdx

After integration:
F L
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szszf p>l<S>l<a)2>|<xdx=§pScuzL2 =§mw2L
0
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Answer: (a)% mw?L



