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TORQUE
THE FULCRUM IS THE PoINT OF
SUPPRT AROUND WHICH A RoY
ROTATES.

[ORQUE. IS THE VECTOR PRODUCT
RETWEEN FokcE AND DISPLACEMENT
TO THE FULCRUM,
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- VECTOR. PRODUCT : AKA CROSS PRODUCT
TWo PERPENDICULAR VECTORS
THAT MULTIPLY To A VECTOR
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CENTRE OF MASS
'FOR SIMPLE OBJECTS OF UNIFORM
DENSITY, THE CENTRE OF MASS IS
LOCATED AT THE OBJECT'S
GEOMETRIC CENTRE.
-FOR THE PURPOSES OF CALCULATION,
WE CAN TREAT AN ODDLY-SHAPED
OBJECT AS IF AS IF ALL ITS MASS
IS CONCENTRATED AT THIS SINGLE
POINT.
“THIS IS WHERE THE FORCE OF
GRAVITY ACTS ON AN OBJECT.
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STATIC EQUILIBRIUM

AN ORJECT IS IN STATIC
EQUILIRRIUM |F [T NEVITHER MOVES
LINEARLY (TRANSLATIONAL
EQUILIRRIUM ) NOR TURNS
(ROTATIONAL EQUILIRRIUM),

- CONDITIONS FoR STATIC
EQUILIRRIUM:
-NET FoRCE |S ZERO.
"NET TorQUE 1S Z2ERO.

Frer=0 | < &F7O
- ET \ iF.":O
LeerQ | — T, = L.

"WHEN IN ROTATIONAL EQUILIRRIUM,
THE FULCRUM CAN RE PLACED

ANYWHERE. PLACE THE FULCRUM STRATEGICALLY
TO ELIMINATE A TORQUE




EXAMAL L
A 2.0 kI SIGN IS SUSPEND BY

TWO WIRES_AS SHOWN
DE TERMINE THE TENSION IN

EACH WIRE.
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NOTE THAT ALL FORCES ACT_ON A SINGLE
POINT. WE D T NEED TO CONSIDER

ROTATIONAL E'QUIL.lBRIUM
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sin®5° sintD® sinS5°

sin40° sin55°
1= aese s To= nd5e b
_ sin40> _ sin55°
= einB5° MJ = SinB5° ™I
_ sinto® _ sinS5°
= 2225 (20)(a.8) = 2232 (2.0)(a.8)

=1265N — 3N =16I12N — 6N




EXAMFLL

A CRCUS PERFORMER ON A UNICYCLE OF
TOTAL MASS 55 kg RIDES ACROSS A
UNIFORM 30ko REAM THE SUPPORTS ARE
PLACED AT é&UA\_ DISTANCES FRoM
THE ENDS OF THE BEAM.WHEN HE IS
AT THE PoSITIoN SHOWN, DETERMINE

THE FORCES EXERTED BY THE SUPPCRTS
ON THE BEAM. E Fe
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T =T
F“(B'O\ - EB(‘-\-.D) + B (20)
Fa (8.0) = myg (40) + m,9(39) Fr=o
. m.g(‘-&.o} + mP3(3.o) F:"]'-B’E_.B'F -6
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8.0 '-_B = FS.B + I-;P - FA
- (30)(@8)(4+0) +(55)(2.8) (3 .0) = Mgq+Mp9 - F;
52 = (30)(a8)+(S5)a %) - 349
= 349 N (UP) 484 N (UP)

CAN ALSO BRE SOLVED
US‘NG\ -ch=-ngw




EXANALE

A UNIFORM |2 kg BEAM OF LENGTH
3.00m HOLDING A Y5 kg MASS IS
ATTACHED RN A WIRE TO A WALL

AS SHOWN. WHAT IS THE TENSION
IN THE WRE?
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IF ATTACHED TO A SURFACE (EG. WITH
A HINGE), THE. SURFACE CAN EXERT
A FORCE IN ANY DIRECTION.

—CCN = —[CCN
Em(°°3°)+Es(‘-5°) = T (300)sin55"
m,,q(0.80)*+ m,9(1.50) = T (3.00) 5in 55"
m,,q(0.80)*+ m,q1.50)

3.005in55°

_ (45)(a.8)(0.80) +(12)(1 8)(1.50)
: 3.00 sin55°

=21S3% N
—> 220 N




