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A body, resting on a rough horizontal plane, required a pull of 180 N in-
clined ar 30° 1o the plane just 1o move . It was found thar a push af 220 N inclined ar 30° 1o the

plane just moved the body. Determine the weight of the body and the coefficient of friction.
Solution. Given: Pull = 180 N; Push = 220 N and angle at which force is inclined with

horizontal plane (@) = 30°
Let W = Weight of the body
R = Normal reaction, and
H = Coefficient of friction.
First of all, consider a pull of 180 N acting on the body, We know that in this case. the force
of friction (F, ) will act towards left as shown in Fig. 8.3, {a).

Resolving the forces honizontally,
F, =180 cos 30° = |80 x 0L866 = 1559 N

and now resolving the forces vertically,
R =W-180sin30°=W- B0 x 0.5=W-90N

We know that the force of friction (F ),
155.9 = uR, = p (W90 k)
22X N
180N .I‘?
R, 1
A {1
30° - OB eEr-----
L3 . o
;:' W
A Pull of 220 N
(&) Pull of 180 N (&) Full o

Now consider a push of 220 N acting on the body. We know that in this case, the force of

friction (F,) will act towards right as shown in Fig. 8.3 ().

Resolving the forces horizontally,
F,=220cos 30° =220 x 0.8606 = 190.5 N
and now resolving the forces horizontally,
R,=W+220sin30° =W+ 220x05=W+ 110N
We know that the force of friction (F,),
1905 =p.R, = (W+ 110) A TT)
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Dividing equation (i) by m;!
1559 piw -9 W -90
1905 pw(W4+1100 W +110
W+ 17 149= 1905 W17 145
MeW=34294

34
or Wz_dm:?gilﬁ Ans.
346

Now substituting the value of Win equation (i),
1559 =p (991.2 -90) =901.2 p
_ 1559

u =0.173  Anps.

T

Determine the minimwm aond maximny valuey of P, forowhich the eguitibriam can exis, if
the angle of friction is 20° .

Solution. Given:; Weizht of the body { W) = 500 N ; Anzle at which plane is inclined (1)
= 25" and anele of friction () = 20°.
Minimem vedeuwe of P

We know that for the minimum value of P, the body is of the poini of sliding downwaords,
We also know thit when the body is ot the poiot of sliding downwands, then the force

ﬁ _“_xsinm—ﬁ:_mxsjn{zii'—zn“‘: -
cos oot H°
sin 3" 0872
= S0 ® =404 N Ans,

cos20° 0¥ G 0307
Meaximun viloe of P

We know that for the maximum value of P, the body is ol the point of sliding upwards, We
also know that when the body is of the point of sliding upwards, then the force

inm{25°
o sin ‘ﬂ+¢}=5{.ﬂjk sin{25% + 207) -

Po=W
2 cos i) cos 20
in45° 0.7071
=500% 20 500 =3T62 N  Am
cos 207 {9307
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