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Physical Applications on Derivatives:-

1-displacement:- 4ai3¥ p(t)  [m,cm,km]

distance:- 43luall

3- acceleration d“.\aaﬂ\ a(t) [m/s? orm /min® or km /h?]
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Example (1):- A moving body on a straight line according to the

1
rule pt)==t°-2t>+3t -5
3

Where the displacement p(t) is in meters;
Time(t) in seconds;
Find speed v(t)? when acceleration a(t) equals zero

Solution :-
v(t)=p(()

1 3
p(t)=—t’ -2t
3

2

v(t)=t
a(t) =v (t)’
v(t)=t’ -4t +3

— 4t +3 (speed)

a(t) =2t -4
a(t)=20

4
2t -4 =022t =4=>t=—=2
2

t =2 sec
v(t)=t -4t +3
v(2)=(2)"-4(2)+3
v(2)=4-8+3
v(2)=4-5=-1m /sec




Example (2):- Let V (t) speed A moving body on line straight
according to the rule v (t) = 3t" - 6t +9

Find 1- the velocity at t=2sec.
2- the velocity at acceleration equal zero.

Solution:-

v(t)=3t"—6t+9
when:—(t = 2)
v (2)=3(2)"-6(2)+9

v(2):,'L/Z/—,1/2/+9=9 cm /sec
a(t) = v(t)’

v(t)=3t -6t +9

a(t) =6t — 6

a(t)=0

6t - 6=0=6t=060=>1t=1

v(t)=3t2—6t+9

v (1) =3(1)°-6(1)+9

=3-6+9

=3+3=6cCcm /sec




Example (3):- Let V (t) cm/sec speed a moving body on line
straight According to the rule

v(t)=t’-t?+5

Find the velocity? when the acceleration equal 8cm /sec”

Solution:-

v(t)=t’ -t®+5 (velocity)
a(t) =v (t)
a(t) =3t - 2t
a(t) =28
— 3t°-2t =8
— 3t°-2t-8=0
= (3t+4)(t-2)=0

= (3t+4)=0=> 3t—4:><

= (t-2)=0=1t=2

v(2):t3—t2+5
vi(2)=(2) - (2)" +5
=8-4+5

=9cm /sec




