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Example (1)

The velocity of a particle is given by v = {16 t%i + 4t3j + (5t + 2)k} m/s, where tis in
seconds. If the particle is at the origin when t = 0, determine the magnitude of the
particle’s acceleration when t = 2 s. Also, what is the X, y, z coordinate position of the
particle at this instant?

solution:

a =20 = (16 t2 + 4% + (5t + 2)k}dt y

a =32t + 12¢2j + 5k fa|v] &
J dt

When t= 2s a

a = 32x2i + 12x 4j + 5k m/s?

641 + 48j + 5k m/s?

a

a =V64% + 482 + 52 = 80.2 m/s?
a = 80.2 m/s? ....Ans.
[dx = [vdt
[ dx = [{16 t2i + 4t3] + (5t + 2)k}dt
_ 16 3. 4 5.2
x=—1t l+t]+(2t +2t)k
When t=2s
__ 16 3. 4 5,2
x—?Z i+ 2 ]+(52 +2x5)k
x=(42i+16j + 14k) m
Thus, the coordinate of the particle is

(42,16,14) ....Ans.



Example (2)

The track for this racing event was designed so that riders jump off the slope at 30°, from
a height of 1 m. During a race it was observed that the rider shown in Figure remained in
mid air for 1.5 s. Determine the speed at which he was traveling off the ramp, the
horizontal distance he travels before striking the ground, and the maximum height he
attains. Neglect the size of the bike and rider.

solution:

v, = vy cos (30)

v, = V4 sin (30) 3 c
Y=Yt (Vo)y tap + EactAB2 A i i X
; h | 'm
—1= 0+w,sin(30) (1.5) + E(—9.81)(1.5)2
R |
vy =134 m/s ...Ans
(b)

xg = X4 + (Vo)xtar
v, = 13.4 cos (30) =11.6 m/s
R=0+116x15

R=174m ...Ans
(Uc)zy = (Va)y 2+ 2a.(ye — ya)
Ye=h—-1

v, = 13.4sin (30) = 6.7 m/s

0= 672+2(-9.81)((h—1)—0)

h=328m ...Ans



Example (3)

The position of a crate sliding down a ramp is given by x = (0.25t°) m, y = (1.5t)) m, z =
(6 — 0.75t™%) m, where t is in seconds. Determine the magnitude of the crate’s velocity and
acceleration whent=2s.

solution:

v, =x = 0.75t% m/s

v, =y =3tmls

v, =z =-1875t72 mis
Whent=2s

vy =3mls, v, =6m/s, v, =—-5303 m/s

v= vaz +vy% + v,?

v=/(3)2 + (6)2 + (—5.303)2

v =28.55m/s ... Ans
ay = vy = 1.5tm/s?* ,a, = v, =3m/s*, a, =v, = —-2.815 t'/2m/s?
ay =3m/s*,a, =3m/s*, a, = —3.977 m/s?

a= Jaxz +ay,%+a,? =5.82m/s? ... Ans



Example (4)

The automobile has a speed of 80 ft/s at point A and an acceleration having a magnitude of
10 ft/s?, acting in the direction shown. Determine the radius of curvature of the path at
point A and the tangential component of acceleration.

solution:

a; = acos(30)
a; = 10 cos(30)
a, = 8.66 ft/s?
a, = asin(30)

a, = 10sin(30)

a, =5 ft/s?
a 2
Top

_ v 802
P=a =

p = 1280 ft ... Ans.



Example (5)

The car passes point A with a speed of 25 m/s after which its speed is defined
by v = (25 - 0.15s) m/s. Determine the magnitude of the car’s acceleration
when it reaches point B, where s =51.5 mand x =50 m.

solution:

a, = ?
vg = 25 — 0.15(51.5)

m
= 17.28—
s

1+ (/)
Pz ]

N W

— 16 1 2
Y= 625"
=—-32%x10"3x

y
y-=—32%1073

1+(-3.2+1073x)2,3

p=] T ] when x=50
p =324.58m
‘UZ
a, = 7 2
@y = o = 0.919 m/s’
a;d; =vd,

a, = vt =(25-0.15*515) (-0.15)

a; = —2.591 m/s?
a= a?+a,?

a = 10.9192 + —2.5912

a=2.75m/s?

.. Ans.
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