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Aty i, thiee opresh POITL LY== 1) BHEH
If vy be the vty nt th

/

{ ’
* 27 o - ,
/ ;” dv = ~fl / I dy, ot ,/”x gl ) iy
470 /

fj

of, i o My 1 / / / /

7
—— w1 (471 YiVidet s y
notion s m{, w Wy omp, whee g i 1

” fqg

Normal equation of 1
pressure.

?
or, I =1m -’;--f [ s

A’
o (14 —,—-) - |
(143" ( 25 5 (254 4g) ‘.

- ——

w2 ' 12

and p =

From (2),

, 1,\ 2 ,
vt = 29(20 - y) = 29 (20 - Ez‘) = _5‘1(100 ~ ).

R=m-{ 2100 -2z%) 373 T T
m { 5 ( ) (25 +4:L_2)4/1 9 Q 4 25[

400 — 422 + 25 + 4z* 425
= by - = by -

5 + 4z2)*/* 5 4 4z2)"*
(25 + 4z2)*/? (25 + 4a2)"/*
At z =5,
B 425 425 17
R =b5mg- % 1003/2=5mg- rr3/2.~=r‘/Fmg.
(25 + 100) 125(5) oV O

U EXAMPLE 11. A particle is projected with velocity V' from the cusp of a smoal_’f‘._
inverted cycloid down the arc; show that the time of reaching the vertes is 1

2\/%-ttm"1 [V %ﬂ] ‘ (C.U. B,A./B.Sdow,m‘

SOLUTION. Let P be the position of the particle at time ¢ on the smooth cycloid AOB.‘_}
where 8 is the arcual distance of P from the vertex O. |

Let 1% be the normal reaction at P,
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TANGENTIAL Anp NORMA| ACCELERATIONS: CONSTRAINED MOTION
The equa.tiOl'lS of mOtiOn are -

295
dv
MU = —myg sin ) (1)
8, ol
here Tng is the weight of the
w

Now, the equation of the Curve ig

S=da Sinw, or, siny = 3/43;
d,'U gs
constant of integration 4a
Initia]ly, when 5 — da,y = __V;

S C=y2y dag.
g
Hence, v2 = 10 (16a% — $?) + V2,

ds g
& TSy g6a — 2y
[the negative sign is taken, since the particle is
direction of s decreasing.] .

moving dowy the curve, je,

g ds
or, \/Ia-dt-—-

in the

\
2
16a2 + 4_0.1/__ -2
g
Integrating,
Wife[—a
2 a 0 h 40 2
162 + ?E‘_Y__ — g2
g
[Since' When ¢ = 0,5 = 4q and When ¢t = T (say), s = 0, ie., the Particle reaches the
vertex ( gt time T)
- .‘ 0
1 s T . 4a
3 % = |cos™! . =5 —cos™l
V2 4aV2
1602 4+ da 1L, ¢ Pt
L 9 < 4a 9
1 -1 Vdag
—_ Sin‘-l o dq = Sin—l ———— =tan 1 T
4aV? V2
2 B W5y
16a2 + p + %3
T )
01', T = 2 - ta-n 1 g
g Vv
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