n Toge#ler we can make math easier
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ajhepizentalfielighiplane

®

. The friction is limiting

. The two equilibrium equations are

@ 1

P=4R )
R=27 2)
Substituting from (2) in (1) :
- P= % x 27 =9 kg. wt.

®

The horizontal force

)
®
which makes the body about @ _L ®
to begin motion is P= 4 R |
-+ R =45 (the body is in equilibrium) ®

P=i3_3—x45 ~ P=15Y3kg. wt.
The resultant reaction

> v - 1 2
R—R 1+ps—45 l+'3-—45)(v—3'

~ R=%0 -3013kg. wt.
7 {3kg.w

16}
3
. The measure of the angle of the friction A = 30°

tan A=\ =

. The resultant reaction makes with the vertical an
angle of measure 30°

®

- The suspended body is in equilibrium
s T=15kg.wt.
- The body on the table is
in equilibrium
& F=T=15kg. wt.
sR=6
" M R=6x % =2kg. wt.

~F<UR
»~. The friction is not limiting.
.. The body is not about to begin motion.

Mr. Michael Gamil

®

*.» The body is about to
begin motion.

. T cos 30° = V—E- R

.R=3

LZR= > T

R + T sin 30° = 240
Substituting in (1) :

(3

-~ T=120 kg. wt.

®

o In the case of the
horizontal force the

1 . v S
+7)T-240 . 2T=240

coefficient of friction :
=tanA=tan30° =L
& B
-+ The body is about to begin motion
~P= R, >R =60°
~P= v—l_— x 60 = 20ﬁgm. wt.
3

o In the case of inclined force :
*. The body is about to
begin motion.

s Pcos30°=-L
7 R,

3
13,_ 1

e Pl
PR

R, )

R2+Psin30°=60

=3
=5P

Substituting in (1) : .~ 3 P+ £ P=60

s 2P=60 ~. P=30 gm.wt.
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® ®

R=Y64+36=10
. . The body is in ®)

R e equilibrium. i
5 H
R=40 @
@

" F < R (the body is in equilibrium)

5 10<40 Mz
- F= — 4 4
wF=15cosf=15x = & . The static coefficient of friction should not be less

= 12 newton. 20sin@ than ;11-

| . The body is in equilibrium

After increasing the force @ i 2 @

- The body is about to

begin motion. ¢ On the inclined plane :
~20cos 6=l R, -+ The body is about to slide (#s®
~20 x % =R, M R2 =16 unc-icr the effect of its
20sin0+R,=40 . 20x 3 +R,=40 weight only
"l =tan @
R,=28 M
ap=1
Substituting in (1) : 4
On the horizontal plane :
- The body is about to move
.. The equations of equilibrium are

L x28=16

Tcos 8= R ~dr=1Rr
.p<1l6 '
~R=1T

R+ Tsin 6 =38

Substituting from (1) :

L 16m, 3 _20 . 19 m_
e TedT=38 12 T=38
~T=38x 1% =10 kg.wt.
R=%x10=32kg.w:.

©

IR:J64+49+2X8X7X%=13gm.wt.
- The body is about to begin motion

S 13=U RH>R=26 s 13=26 M
i =1 |

SM=g tmx_7

.. The measure of the angle of friction (A) = 26° 34
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©

** Wsin0=4 xsin 30° =2
- Wsin@>P
~. F acts in the direction of
the line of the greatest
slope upwards.
* The body is in equilibrium. . F+ - =4 sin 30°

~F+ -;— =2 .. F=1.5 newton.

R=4cos30°=4x12_:1=2ﬁ

.'.AR=@X 2{5 = % = 1.5 newton.
~F=UR
.. The body is about to start motion.

@ ®
- The body is about to move.

=~ T=p R + 60 sin 30°
L T=-LxR+30 (1)

B el
R=60¢os30°=60xT3=30v; )
Substituting in (1) :

.'.T=—v%x30v;+30

=~ T=30 +30 = 60 kg.wt.

®

-.» The body is about to motion
~ P+ R=Wsinb
~8+MR=20x3
S8+ R=12
M R=4 (1)
R=20cos0=2 x3=16 (2
From (1) and (2) : S Mg X 16=4

“hE
: .. The measure of the angle of friction
A=14°2

©)

60 sin30
30

-

20 sin@

, = L
..tan7L-4
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When the body is about to
move downwards (the least force)

.'.P+’.LSR=50sin6aR=50cose

10+’.Lsx50cos9=50sin6

. _ 50sin8-10 )
o He= 50 cos 0

and when the body is about to move upwards.
(The greatest force)

P=;,LSR+50sin6
sR=50cos 0
40=’.Lsx50cos6+SOsin9

. 40-50sin 6
Sy 50 cos 6

. 50sin®-10 _40-50sin 0
From (1) > (2) : =5 —=—= 50 cos 6

- 100sin®=50 .. sin@= %

s 0=30° H:g
®)

e When the body is about to

50sin® 278

. .0 : )
win 3

move downwards.
-~ 1+ R =Wsin 30°
R =W cos 30°
s 1+ M W cos 30° = W sin 30°
Sal +12_3ipsw= W H:i?

2

* When the body is about to

move upwards.

~ 3 =M R+ Wsin 30°
3= xv—_3—W+
S3= M 3

1
3--2—W

2

0177 s 16981




n Toge#ler we can make math easier

@)
e When W = 12592
S T=125V2
.. The body is about to
move upwards.
. R=150cos 6
| 125Y2 =, R+1505in©
12592 =, x 150 cos 6 + 150 sin 6
5ﬁ=6pscos6+6sin9

_5Y2-65in0 5

ST 6cos @ 150sin 6 ,ZZT\

0WhenW=25ﬁ

. T=25Y2
.. The body is about to move downwards.
. 25Y2+ M R=150sin 6
52592 + U x 150 cos © =150 sin 6
.'.ﬁ+6pscos6=6sin9
_ 6sin9—ﬁ @)

i 6 cos O
Fl'om(l)and(Z):.'.6sin0-v—2_=5ﬁ_6sin9
12sin9=6ﬁ '.'Sh'e:ﬁ
W,
2 3

s 0=45° oM
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