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constant acceleration:
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Summary; Equations of motion with-constant acceleration

V=yv, +at (v,a,t) withoutthe" x"
1 2 a mn 1 ]
X— X, =V, t+ Eat (x,a,t) withoutthe" V'

X=X, = %(v + v, )t (x,v,t) withoutthe™ a™

vZ+2a(x = x,)(xv,a)  withoutthe"t"

Sign convention for qﬁ'antity S and “a L
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Constant Acceleration

Vx(t)

t
X(t) = xi + vxit +

1/2 ax t? 0
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EXAMPLES

A motorist traveling at 90 km/h applied the brakes for 5 s. If the deceleration was
3 m/s2, then his final speed will be:

(a) 35m/s

(b) 25 m/s 1

(c) 15 m/s v=v0+at=w—3x5=10m

(d) 10 m/s 3600

A jet plane accelerates on a runway from rest at 4 m/s2, the distance and the
velocity of the jet after 5 sec is:

(@) 30 m, 20 m/s 1
(b) 40 m, 10 m/s X=v0t+5at2=50m

(c) 50 m, 20 m/s
(d) 100m,10m/’s‘ v=v,+at=20m/s
A car travels north at 40 m/s for 1 h. It stops for 50 minutes and return south

traveling 10 km for 20 minutes. Its average velocity and speed respectively are:
(a) 10.5,10 m/s Displacement=40x3600-10000=134000 m
(b) 12.1,12.5m/s Distant=40x3600+10000=154000 m
(c) 17.2,19.7 m/S‘ Total time=3600+50x60+20x60=7800 sec
(d) 14.2,16 m/s Av. Velocity=134000/7800=17.2 m/s

Av. Speed =154000/7800=19.7 m/s
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A car is traveling 80 km/h in a school zone. A police car starts from rest just as the
speeder car passes it and accelerates at a constant rate of 8 km/h.s.

(a) When does the police car catch the speeder car?
(b) How fast the police car traveling when it catches the speeder?
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EXAMPLES

o® oAl gDlas & Latie Lgtega OS5 13 ¢ OSull e @l ia 400 M Algh 70345 20 § ) 8l gz lias
(a) 20 m/s (b) 32 m/s (c) 40 m/s (d) 80 m/s
o s Jual a 1.5 M/S? Jlakay sy O sSad (oo g 1Y), s ik ¢y 400 M Ablose Albla adals

A G qual O <12 M/s? sk cllala o ag Gail) G B4 A yul) il cipaind @lld a9 9 M/S
L gl il (p Ablal) pdadl Alblal) 45 ain) (g3
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Free fall is a motion under the influence of gravitational pull
(gravity) only; Which direction is a freely falling object moving?
Gravitational acceleration is inversely proportional to the distance
between the object and the center of the earth

The gravitational acceleration is g=9.80m/s? on the surface of the
earth, most of the time.

The direction of gravitational acceleration is ALWAYS toward the
center of the earth, which we normally call (-y) ; where up and

down direction are indicated as the variable “y

Thus the correct denotation of gravitational acceleration on the
surface of the earth is g=-9.80m/s?
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® FEree falling Objects

Free fall motions: Shmmarv
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A man throws a brick upward from the top of a
building. TRUE OR FALSE. (Assume the
coordinate system is defined with positive being
upward)

a) At ‘A’ the acceleration is positive —F

b) At ‘B’ the velocity is zero — T
c) At ‘B’ the acceleration is zero ——F
d) At ‘C’ the velocity is negative — T
e) At ‘C’ the acceleration is negative ~ —— T
f) The speed at ‘C’ and at ‘A’ are equal - T
g) The velocity at ‘C’ and at ‘A’ are equal

h) The speed is greatest at ‘E’ — T
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Start Photogate

Stop Photogate
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A ball is thrown up from the top of a building 40 m high with initial velocity of
10.0 m/s, determine:

(a) The time at which the ball reaches its maximum height.

(b) The maximum height.

(c) The time at which the ball returns to the position from which it was thrown.

(d) The velocity of the ball at this instant.

(e) The time at which the ball reach the ground.

(f) The velocity of the ball when its reach the ground.

(g) If the ball thrown downward with the same velocity ( 10 m/s), what the
velocity of the ball when its reach the ground?
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ax’+bx+c=0

solution

2a
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_ -b++b’—dac &

/.

“=0

n=0
vpa=20.0 m/s

50.0m

®,

tg=2.04s
¥p=204m
Vﬂ'ﬁ

U= -20.0 m/s

® H=5.00s
o= ""225 s
Up = =29.0 m/s

lg=583s
¥e ==b0.0m
Yyg = -37.1m/s
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Example

A stone thrown from the top of a building is
given an initial velocity of 20.0 m/s
straight upward. The building is 50 m
high. Using t, = 0 as the time the stone
leaves the throwers hand at position A,
determine:

(a) The time at which the stone reaches its
maximum height.

(b) The maximum height.

(c) The time at which the stone returns to
the position from which it was thrown.

(d) The velocity of the stone at this instant

(e) The velocity and and position of the

stone att = 5.00 s.
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A box falls from an elevator that is ascending with a velocity of 2 m/s. It strikes the
ground in 3 sec.

(a) How long will it take the box to reach its maximum height?
(b) How far from the ground was the box when it fell off the elevator?
(c) What is the height of the elevator when the box is at its highest point?
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Gy i Kbl Jh) ] Age DA dak & 20 MIS W)ldhe i) dps L1 L] aa i
LMl dai (e 5 m gl e

Aua die pal) dspu qual (1)

cslagd A saal) dfaia) (Al el el (<)

caal) ) Juay i) ] il (2)

(@ v =vy—29y

v=,/\702 -2gy =+174=-174 m/ s

v-v, _ (-17.4)-(20)
s 98

=382s

b)v=v,—gt — t=

2
_ _0-Q0° 0 4m (from ground)
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The pilot of a hovering helicopter drops a lead brick
from a height of 1000 m. How long does it take to
reach the ground and how fast is it moving when it
gets there? (neglect air resistance)

14.3s
-140 m/s
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PreviousExan Questions

A sandbag that is dropped from a balloon strikes the ground after 20 s. If the balloon is
moving vertically upward with a velocity of 20 m/s then the height of the balloon when
the sandbag is dropped is:

(a) 2360 m

(b) 1960 m

(c) 400 m

(d) 1560 m 4@
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A man ascending at 7 m/s in a balloon 20 m above the ground accidentally drops a box.
The velocity of the box just before touching the ground is:

(a) 14 m/s V2 =vZ-2gy
(b) 18 m/s )

() 21 m/s4g =(7) -2(98)(-20) =441
(d) 58 mis v =21 mis

A ball is thrown vertically upward from the ground with a speed of 29.4 m/s. The time it
takes the ball to arrive at a height of 19.6 m on its way back is:

(a)5.235s .

(b) 1.345 s

(c) 0.652 s

(d) 0.052 s
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