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(@) Uniform circular motion: Constant speed
along a circular path

o Vg2 )
o -
-
4 L Acceleration 1s exactly
/ N, perpendicular to velocity;
/ ./
/ % no parallel component
/ Y
/
!/ :
/ ~\
I

To center of circle




Vasu

(b) Car speeding up along a circular path
Component of acceleration parallel to velocity:
Changes car’s speed

-

,’ Component of acceleration perpendicular to
1 velocity: Changes car’s direction




(c) Car slowing down along a circular path

” - Sl -7 k-
Component of acceleration
. perpendicular to velocity:
‘. '

\AS . = . .
’I;.:) \ &% Changes car’s direction
re N
,’ ™, W5
:\ \a /
/ s \ N 7/
! & W

v

;  Component of acceleration parallel
\PASU to velocity: Changes car’s speed
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(a) A particle moves a distance As at
conslanl speed along a circular path.
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(a) A particle moves a distance As at /'0 Aj/z/( ,QQ/M ? +L'

conslanl speed along a circular path.
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conslanl speed along a circular path.

(a) A particle moves a distance As at /'0 ﬁ\% Q@"‘ ? +L
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va) A particle moves a distance As at
conslanl speed along a circular path.

63




va) A particle moves a distance As at
conslanl speed along a circular path.

\!!Asu
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va) A particle moves a distance As at
conslanl speed along a circular path.

\!!Asu

M Dorny 1l
ﬁs:PM?
Ca/uj"‘wv'(— SVQZQ SO
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va) A particle moves a distance As at ﬁ\% Q@u. +L
conslanl speed along a circular path. w

Ca/uf(-wf(' SVQZQ 50

V=83 < copstanT
A

% NDT cov }*&N‘l

V&Q0ci+«3 v ‘

< x

\!!Asu
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(@) A particle moves a distance As at
comstanl speed alony a circular path.

(b) The corresponding change in ve lun;'llj,' Ap. The

average acceleration is in the same direction as Ao,

These two triangles

are similar.
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(@) A particle moves a distance As at .

comstanl speed alony a circular path. S / AI Ce

(b) The corresponding change in velocity Av. The
average acceleration is in the same direction as Ap,
These two triangles

are similar.
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(@) A particle moves a distance As at
comstanl speed alony a circular path.

(b) The corresponding change in ve lun;'llj,' Ap. The

average acceleration is in the same direction as Aw,

These two triangles

are similar.
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(@) A particle moves a distance As at

comstanl speed alony a circular path. S / AI Ce

(b) The corresponding change in velocity Av. The
average acceleration is in the same direction as Ap,

These two triangles

are siumilar,
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(@) A particle moves a distance As at

comstanl speed alony a circular path. S / AI Ce

(b) The corresponding change in velocity AT, The
average acceleration is in the same direction as Av,

These two triangles

Ad
[;I/\ are similar.

71




(@) A particle moves a distance As at
comstanl speed alony a circular path.

(b) The corresponding change in ve lun;'llj,' Ap. The

average acceleration is in the same direction as Ao,

These two triangles

are similar.

() The instantaneous acceleration

The instantaneous acceleration
e in uniform circular motion
R ilways pomnts toward the

center of the circle
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(a) A particle moves a distance As at S/M" (M + ¢ | AV 7 ,e 5

comstanl speed alony a circular path.

(b) The corresponding change in velocity Ae. The
average acceleration is in the same direction as Ap.
These two triangles

are siumilar,
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(a) A particle moves a distance As at S/M" (M + ¢ | AV 7 ,e 5

comstanl speed alony a circular path.

(b) The corresponding change in velocity Ae. The
average acceleration is in the same direction as Ap.

These two triangles

are siumilar,
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(a) A particle moves a distance As at S/M" (M + ¢ | AV 7 ,e 5

comstanl speed alony a circular path.

(b) The corresponding change in velocity Ae. The
average acceleration is in the same direction as Ap.

These two triangles

are siumilar,
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comstanl speed alony a circular path.

(a) A particle moves a distance As at S/M" (M + ¢ \ O 7 ,e 5

(b) The corresponding change in velocity Ae. The
average acceleration is in the same direction as Ap.

These two triangles

are siumilar,
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(@) A particle moves a distance As at S /M I(M + f AV

comstanl speed alony a circular path. —
so BV _ 145

(b) The corresponding change in velocity Ae. The
average acceleration is in the same direction as Ap.

These two triangles

are siumilar,

oJ’eS
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(@) A particle moves a distance As at S /M I(M + f AV

comstanl speed alony a circular path.

(b) The corresponding change in velocity Ae. The
average acceleration is in the same direction as Ap.

These two triangles

are siumilar,
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(@) A particle moves a distance As at S /M‘I (6(}, + ' I AV 7 ,e 5

comstanl speed alony a circular path.

(b) The corresponding change in velocity Ae. The
average acceleration is in the same direction as Ap.

These two triangles

are siumilar,
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(@) A particle moves a distance As at S /M‘I (6(}, + o I A 7 'e 5

comstanl speed alony a circular path.
=D
so0 kv 45 =
v R

a\"@’

(b) The corresponding Lha.IHE'_’ in velocity Ap. The
average acceleration is in the same duﬁ:nu as AD,

These two triangles
are siumilar,

AVl = VAR oince
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(@) A particle moves a distance As at S\/.M‘I (6(}, + o I aU7 'e 5

comstanl speed alony a circular path.
=D
so0 kv 45 =
v R

AVl = VAR oince
AN - L% "’LL-?/U

— V85
*= Rt
(b) The corresponding change in velocity Ae. The

average acceleration is in the same direction as Ap.

These two triangles

are siumilar,
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(@) A particle moves a distance As at S\/.M‘I (6(}, + ¢ I aU7 'e 5

comstanl speed alony a circular path.

(b) The corresponding change in velocity Ae. The
average acceleration is in the same direction as Ap,

These two triangles

are siumilar,
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(@) A particle moves a distance As at S\/.M‘I (6(}, + ¢ I aU7 'e 5

comstanl speed alony a circular path.

AVl = VAR oince
O\ = -\‘/‘ "’L\.-?/U ,/\‘

(b) The corresponding change in velocity Ae. The 2
average acceleration is in the same direction as Ap,

These two triangles

are siumilar,
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(@) A particle moves a distance As at _|’ . y ( (
comstanl speed alony a circular path. D) Te ‘ W ‘e Wi

to temrl vs Lk +lig
;s omlc} Jo[ He rad

[a/‘o& 0/ O\J.] pa}j
(b) The corresponding change in uLlnr. ity Av. The % +Le 0\(6.@0@&* JIN

average acceleration is in the same direction as Ap,

These two triangles
are siumilar,
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(@) A particle moves a distance As at J' < N ( {
comstanl speed alony a circular path. D) Te ’ W ‘e Wi
(i ‘\‘Q 7

Va Z

to temrl vs Lk +lig
;s omlv} Jo[ He rad

[O\ro&l o/ (7\_1.] P“’“‘j—
:_ (b) The corresponding change |||1.r.ln:1r.tl1, Ap. The % +Le a(c.@,@@d I

. average acceleration is in the same dumnnn n% AD,

These two triangles (Al @ps O(N'J()//"\ le__ulé\.X

7 LVlO{nou 4le acceﬂe}.o\} 0~

| ls IOWD 01'.“&
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(@) A particle moves a distance As at J' < N ( {
comstanl speed alony a circular path. D) Te ’ W ‘e Wi
(i ‘\‘Q 7

Va Z

to temrl vs Lk +lig
;s omlv} Jo[ He rad

[O\ro&l o/ (7\_1.] P“’“‘j—
:_ (b) The corresponding change |||1.r.ln:1r.tl1, Ap. The % +Le a(c.@,@@d I

. average acceleration is in the same dumnnn n% AD,

These two triangles (Al @ps O(N'J()//"\ le__ulé\.X

MO{HOM tle acce,?e}.d 0 A
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(@) Uniform circular motion

Acceleration has
constant magni-
tude but varying

direction.

Velocity and

-~ acceleration

arc always
perpendicular.
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(a) Uniform circular motion

Acceleration has
constant magni-
tude but varying
glirccli('n'l.

cl

Velocity and
“. acceleration
are always
perpendicular.

(b) Projectile motion
Velocity and acceleration are perpendicular
only at the peak of the trajectory.

v

“Acceleration is

<l

constant in magnitude

2
2

and direction.
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An Aston Martin V12 Vantage sports car has a “lateral acceleration” of

0.97¢ = (0.97) (9.8 m/s*) = 9.5 m/s’. This is the maximum centripetal acceleration the car

can sustain without skidding out of a curved path. If the car is traveling at a constant 40 m/s

(about 89 mi/h, or 144 km/h) on level ground, what is the radius R of the tightest unbanked

curve it can negotiate?
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An Aston Martin V12 Vantage sports car has a “lateral acceleration” of

0.97¢ = (0.97) (9.8 m/s*) = 9.5 m/s’. This is the maximum centripetal acceleration the car
can sustain without skidding out of a curved path. If the car is traveling at a constant 40 m/s

(about 89 mi/h, or 144 km/h) on level ground, what is the radius R of the tightest unbanked

curve it can negotiate?
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An Aston Martin V12 Vantage sports car has a “lateral acceleration” of

0.97¢ = (0.97) (9.8 m/s*) = 9.5 m/s’. This is the maximum centripetal acceleration the car
can sustain without skidding out of a curved path. If the car is traveling at a constant 40 m/s

(about 89 mi/h, or 144 km/h) on level ground, what is the radius R of the tightest unbanked

curve it can negotiate?
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An Aston Martin V12 Vantage sports car has a “lateral acceleration” of

0.97¢ = (0.97) (9.8 m/s*) = 9.5 m/s’. This is the maximum centripetal acceleration the car

can sustain without skidding out of a curved path. If the car is traveling at a constant 40 m/s

(about 89 mi/h, or 144 km/h) on level ground, what is the radius R of the tightest unbanked

curve it can negotiate?

Kpal = qu‘g‘— 9 S-M/z V= l['O/'V
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An Aston Martin V12 Vantage sports car has a “lateral acceleration” of

0.97¢ = (0.97) (9.8 m/s*) = 9.5 m/s’. This is the maximum centripetal acceleration the car
can sustain without skidding out of a curved path. If the car is traveling at a constant 40 m/s

(about 89 mi/h, or 144 km/h) on level ground, what is the radius R of the tightest unbanked

curve it can negotiate?
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An Aston Martin V12 Vantage sports car has a “lateral acceleration” of

0.97¢ = (0.97) (9.8 m/s*) = 9.5 m/s’. This is the maximum centripetal acceleration the car
can sustain without skidding out of a curved path. If the car is traveling at a constant 40 m/s

(about 89 mi/h, or 144 km/h) on level ground, what is the radius R of the tightest unbanked

curve it can negotiate?
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An Aston Martin V12 Vantage sports car has a “lateral acceleration” of

0.97¢ = (0.97) (9.8 m/s*) = 9.5 m/s’. This is the maximum centripetal acceleration the car
can sustain without skidding out of a curved path. If the car is traveling at a constant 40 m/s

(about 89 mi/h, or 144 km/h) on level ground, what is the radius R of the tightest unbanked

curve it can negotiate?
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An Aston Martin V12 Vantage sports car has a “lateral acceleration” of

0.97¢g = (0.97) (9.8 m/s?) = 9.5 m/s”. This is the maximum centripetal acceleration the car
can sustain without skidding out of a curved path. If the car is traveling at a constant 40 m/s

(about 89 mi/h, or 144 km/h) on level ground, what is the radius R of the tightest unbanked

curve it can negotiate?

Kpal = qu‘g‘— 9 S-M/z V= l['O/'V
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Passengers on a carnival ride move at constant speed in a horizontal circle of radius 5.0 m,

making a complete circle in 4.0 s. What is their acceleration?
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Passengers on a carnival ride move at constant speed in a horizontal circle of radius 5.0 m,
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Passengers on a carnival ride move at constant speed in a horizontal circle of radius 5.0 m,

making a complete circle in 4.0 s. What is their acceleration? — —
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Passengers on a carnival ride move at constant speed in a horizontal circle of radius 5.0 m,
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Passengers on a carnival ride move at constant speed in a horizontal circle of radius 5.0 m,

H n n r . . . j
making a complete circle in 4.0 s. What is their acceleration 'R - SM /7-—_/_({ P
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Passengers on a carnival ride move at constant speed in a horizontal circle of radius 5.0 m,
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A particle moving in a vertical loop with a varying speed, like a roller coaster car.
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