Chapter three Motion in two dimension

Example(?2)

A particle with velocity V, =-—2i+4j at t=0 undergoes a constant

acceleration a of magnitude a=3 m/sec at angle 6 =130f from the
positive direction of the x-axis, what is the particle's velocity V at t=5sec,

In unit vector notation and in magnitude angle notation?

Solution:
v, =v _+at
V =V +at
y oy y

a,=acos0=1c0s130=1.93m/sec’
a, =asin 6 =3sin130 = 2.30m/sec’

At t=bsec
v, =—2+(-1.93)(5) =-11.65m/sec
v, =4+2.30(5) =15.5m/sec
V=V,i+V j=-11.65i +15.5] =
magnitude of v

v=|v|=/Vi+Vv: =19m/sec

\'
0 =tan*(—) =127°
\'

X



Chapter three Motion in two dimension

Example(3)

Ball kicked horizontally at 8m/sec off a 50m high cliff, find: (1)time to
impact (2)speed at impact (3)impact point (4)angle at impact ?

y
| v, =18m/sec
HESOM
Lk
o
B
Solution:
X(t) =v,cosOt ,0=0
=V,t 2)
y(t) =y, +V,t--gt
1 .
:H—Egt ............... (2) Vo, =0, y,=H

At impact we must have y=0.

Solving Eq.(2)

t=T= 2_H :\/ 2750 =3.19sec
g 9.81

x(T)=18*3.19=57.42

Vv (T)?j—)t( =V, =18m/sec (indpendent of time)
dy
V, (T)E =—gt=-9.81*3.19 =-31.26m/sec
\/
tanp =— =-60.1"
V

X

V|=4/Vi+Vv: =36.1m/sec (speed)



Chapter three Motion in two dimension

Example(4)

Gun fired a bullet with velocity 200m/sec by an 40° with horizontal, find
a velocity and position of a bullet after 20sec and find range and time

required to return to ground?

Solution:
V,, =V, c0s0=200c0s40=153.2m/sec
V,, =V, sin0=200sin40=128.6m/sec

0

v, =V, =153.2m/sec
v, =V, —gt=128.6-9.8t
At t=20sec

v, =-67.4m /sec

V=V, +V =167m/sec

2v,, 2(128.6)
g 9.8
R Ve sin 20 _ (200)* sin 2(40) _ 4021m
9.8 9.8
h = VoSin 6 _ (200)*(sin 40) _843.7m

2Q 2*9.8



Chapter three Motion in two dimension

Example(5)

A ball tied to the end of a sting 0.50m in length swings in a vertical
circle under the influence of gravity as show in figure down, when the
string makes an angle © = 20°with the vertical, the ball has a speed of
1.5m/sec. (1) find the magnitude of the radial component of acceleration
at this instant  (2)what is the magnitude of the tangential acceleration

(3) find the magnitude and direction of the total acceleration

Solution:

v (1.5m/sec)’

(1) a=— =4.5m/sec’
r 0.50m

(2) a=gsin6=9.8sin20" =3.4m/sec’

Ch
— \ (4.5) +(3.4)> m/sec’ =5.6m/sec’
(3) a=4/ar+at =

If the angle between a and the string, then

¢=tan™ a_ tan 1{—3.4m /secz} =37°
4.5m/sec



