3. Mind Map: PrOjeaile MOtion (I) Motion under gravity only (no air resistance) ;ICIIENZiE/
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Two-dimensional: horizontal and vertical
Definition and Conditions
Acceleration = gravity only (g = 9.8 m/s* downward)

Must have initial velocity and parabolic trajectory

v,” = (vg sinB)* - 2gly - y,)

Horizontal: vy = v cosB (unchanged in flight)
g Initial Velocity Components —<
© Vertical: vy, = vy 5inB (affected by gravity only)
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- Horizontal Motion: x = x4 + (vy cosB) t
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g Projectile y =y + (v sinB)t - Yagt?
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E ( ) k Equations of Motion Vertical Motion: v, = Vg sinB - gt
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=
=

Trajectory Equation: y = (tanB)x - (gx?) / [2(v, cosB)?]

Time of Flight: T = (2v, sinB)/g

Time to Peak: t_peak = (vg sinB)/g

Key Quantities
(valid when y_final = y,)

, L 2 Max at 8 = 45°
&gn corwention. *+y upwa/wf, gtakenao +9.8 mﬂ) Range: R = {vg? sin20)/g _<
dowruwand = appeas with a minus sign in vertical founulas Same range for 8 and 90°-6

Maximum Height: H = (v,? sin?8)/(2g)



3. Mind Map: Projectile Motion (2)
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Velocity at Different Points

Projectile |
Motion (1) — Conceptual Insights

Common Mistakes to Avoid

Launch: vl = v, at angle 8 above +x.
Peak: v, = 0 = v = vy, (purely horizontal)
Return to launch height:

v, = Vg cosB (unchanged)

v, = —Vg sinB (same magnitude, opposite sign)
Ivl = Jlvg,” +v,°) = vy

Horizontal and vertical motions are independent
Gravity affects vertical motion only
Path is symmetrical if same launch/landing height

Larger 8 — higher peak & longer flight time; range peaks
at 45°

Complementary launch angles 8 and (90° - 8) give
identical range but different flight times

Mixing horizontal and vertical components
Forgetting that g acts vertically only; vy stays constan
Assuming horizontal velocity changes

Overlooking the symmetry of rise and fall when launch &
landing heights are equal
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