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Caleulating Jorque & Finding ito Dinection
]. [ntroduction to [orgue on a Panticle
2. Defining [orgue Mathematically
3. Finding the Direction & Magnitude of [orque
o. Why Do We Use ain(P)?
5. Pernpendicularn Force Component (nterpretation 1)
6. Moment Arnm (Interpretation 2)
/. Key Formulas & Fquations

8. Common Mistakes and Misconceptions.
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]. [orque io the notational equivalent of
(fowoe. [t cawaes cw/g/wécm accelenation
quite the way ,fomoe cauwse lLinean

accelenation

9 /na way, torgue measunesd the notational
,fomoe ' eﬁe/otwgme/@o in cawsing cmg/wécm

accelenation.

=/ langen torque leads to a greaten

temdemog (fom notation |
Tomcg/we vecton points

penpendicularn to the (fomoe vecton.

(unexpected!)
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3. [t can be calculated with nespect to any
nefenence point
" [t is not necessany to have a physical
connection to the force
* fxample - torque on a panticle mouving
along any trajectory nelative to a fixed
point "0
" [he path of motion does not have to be a

cinele.

4. [orque, being a vector, can point in any

dinection depemdmg on the aituation.
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Hene torque (b being calculated about

"0 [t can be found at any point of the

tnajectony of the panticle
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]. Considen a panticle at point A in the xy plane with
a force f acting on it , then -
0 /(f the position vector of the panticle iv n, the

torque nelative to a fixed point O io given by

(cnoas product )

T =/n)[F]oin ® (Magnitude )

2. Key points to nemember:
" Jorque is a vector quantity,
" [t o alwayos

= Onden of cross product io n X [, not F X n
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[he dinection 05 torvque 0o detervmined waing

the night-hand nule:
a. Align the vectons tail-to-tail.

b. Point youn night-hand fingens in the
dinection of n (the p0JLELON, vector)

c. Sweep them towands

d. Youn thumb points in the direction of

tm/cgu/e
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]. [he cross product isolates the
panrt of f that i perpendiculanr to

ni.e. fFain @

2. Only the perpendiculanrn force
oc}m/pc}merbt contnib-utesd to

/Lo-tation.

3. If F i parnallel to n, there is no

penpendicular component =2 Mo

tovque = No notation.
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Penpendiculan force component method
Lo anothen way to intenpret torgue.

T=nFoind
FL=Foaind

[his can be interpreted as FL is the only
eﬁeotwg puwsh cawsing rotation
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Moment arnm component method (b
anothen way to intenpret torque.

T=nFoind
Ll = nosin @

nL (moment anm) io the penpendicularn
diatance ,fwm, point () to the line 0& action

of F

[his can be interpretted as - / largen

mo-ment a/un ( /LL) makes it easien to
notate
Tl Z/
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Notes

T:/LX/L_ GWW%W%@W TWMWMWWWODLM
quantity and . Onden matterw: nx fF, not fF xn.

T=nf1L sin® fo caleulate the magnitude of torque using @ io the smaller angle between nand F. [f
the angle between n and f. ¢ =0, torque b gero (no notation)

T=nfl1 [o determine tornque using the penpendicularn | FL = F sin @, which rnepresents the

contuibutes to notation.

T=nLfF [o deterumine torque using the moment wun 1L = nsin @, which nepresents the moment

(shotest dintance between point () and, anm affecting the torque.




/. Misconception. [orque and fForce are [dentical

C lanification. While both torque and force influence an object's motion,
they ane distinct concepts. Force cawaes linean motion, wheneas torvque
cawsesd notational motion. Tmcgu/e 0o the product of force and the

penpendiculan distance from the pivot point (lever anm).

2. Misconception: [orgue io Always in the Plane of Rotation

C tanification. Tm%we 0 a vector quantity neswlting from the cross product
of the position vector and the force vector. [to dinection i penpendiculan to
the plane fovmed by these vectors, as determined by the night-hand nule.
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3. Misconception: [ovque & Energy ane Same Becawse [hey Share Same (Jnits

C tanification: Aét/wwg/h torque and enengy both have wnits of Newton-metens
(N -m), they nepnesent differnent physical quantities. £ nengy i a acalan quantity
meabuning the capacity to perfoum wonk, while torque b a vector guantity

measuning the tendency of a force to cawse notational motion.

4. Misconception: [ncreasing fForvce Always [nereases [orgue

C Lanification. Tmcg,u/e depends not only on the magnitude of the applied force but
alao on the leven anm's length and the angle between the force and the leven
avm. / pplying force closen to the pivot point or at a less effective angle can

neawlt in less torque, even if the force magnitude increased.

T Z/
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5. Misconception: [orque and force Have the Same Dinection

Clanification: [orgue io a vector quantity rnesulting from the cross product
of the position vecton (n) and the force vector (F). [to direction is
penpendiculan to the plane foumed by these vectors, as determined by the
night-hand nule. 7_/?/@/1/9/0/'0’7/8, torque does not necessanily have the same

dinection as the applied force
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