CHAPTER FOUR
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One-dimensional motion with constant acceleration
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Instantaneous acceleration = Average acceleration
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Let & = 0 then the acceleration
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or
V=V + at
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Since the velocity varies linearly (.-3i) with time we can express the average velocity
as

To find the displacement Ax (x-x) as a function of time
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Also we can obtain the following equations
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Vo =vy + 2a(x-x,)
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Application of one-dimensional motion with constant acceleration (Free Fall)
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\i V=Vo-Qt
: Yy = VYo + 1/2 (Vv+vo)t

Yy=Yot+Vot-1/2gt?
V2 = Vo? - 29 (Y-Yo)
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Example

A stone is dropped from rest from the top of a building, as shown in Figure 2.4. After
3s of free fall, what is the displacement y of the stone?
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From equation

Y=Vot+t vot-1/2g#F
y=0+0- (9.8) x (3)2=-44.1m
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A stone is thrown upwards from the edge of a cliff 18m high as shown in Figure 2.5. It
just misses the cliff on the way down and hits the ground below with a speed of
18.8m/s.

(a) With what velocity was it released?

(b) What is its maximum distance from the ground during its flight?
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Solution
Let yo = 0 at the top of the cliff.

(a) From equation
V = k- 29 (y-y)
(18.8) 2 = w? - 2x9.8x18

2 = 0.8 m/s

(b) The maximum height reached by the stone is A

h=2" = 1 _ 18 m
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A student throws a set of keys vertically upward to another student in a window 4m
above as shown in Figure 2.6. The keys are caught 1.5s later by the student.

(a) With what initial velocity were the keys thrown?

(b) What was the velocity of the keys just before they were caught?
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Solution
(a) Let yo=0 and y=4m at #=1.5s then we find

Y=Vot+t vot-1/2g#F



4=0+1.5 v - 4.9 (1.5)2

Vo =10 m/s

(b) The velocity at any time £> 0 is given by
v= W + at

v=10 - 9.8 (1.5) = -4.68 m/s



