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Some Application of Integration

1)Acceleration , Velocity , Distance

Velocity :  v(t) = | a(t)dt Distance : s(t) = | v(t)dt

Example: A body moves along a straight line according to v(t) = 2t -4 (1m/s).
1. Find distance through [1,4].

2-4=0 . t=2€[14] , s [ (@2t —4dt|+]| [(2t - 4)de]|
[E-40F [H[E-4t)7 | =]-1] - [4] = Sm

2. Find displacement through|1,4]

s(t) = (2t — 4)dt = [-4(]} = 3m

3. Find distance through the tenth second.

s(t) = [, (2t — 4)dt = [C-41]1° = {10°4*10} - {9-4*9} =60 -45 =15 m

Example: A body moves along a straight line according to the law a(t) = 4t+2
(m? /s). Its velocity at fourth second is 50 m/s. Determine:

1. Its velocity at any time.

v()=[a(t)dt = [(4t + 2)dt =2+ 2t +c

50=2(4*+2*4+¢c , ¢=10 ,v()=2+2t+10

2. Distance through [3,7].

s()=[](26% + 2t +10)dt=[ 26+ €+ 10t ]} =(2 () + (77 + 107 )- &
(3P +(3)*+10*3)=193.3m
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3. Distance after 10 seconds
Note 2t +2t +10#0)

s = [1°(2t% + 2t +10)dt =[ 26 + €+ 10t |3° =(2 (10)* + (10)* + 10*10 )-
& (0)° + (07 + 10%0 ) = 866.6 m

Example: A body moves along a straight line according to the law a(t) = 21t —
10 (m/s?). Determine its velocity after 2 seconds

s(t) = foz(th:2 —10)dt =[7t - 10t |5= {7 (2)° - 10*2 }- {(7 (0)* -10 *0 } = 36
m/s

2) Length of curve

If f{x) 1s continuously differentiable on the interval/a,b/, the length of the

curve y = f(x) fromx = atox = b is

L= [T+ (F())? dx

42

Example: Find the length the curve vy = = x¥?-1,0<x<1
Solution :
a=0 ,b=1
a2 3
yl= \;_*Exlfzzzm

L=f01J1 +(@V2x)2dx= [T+ Bxdx *

= * 2 (14+8x)2]} = 13/6

(ool loe}
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Example: Find the length of the curve y = x*>? fromx =0 to x = 4

Solution :

a=0 ,b=4

9/4
L=f04\/1+(%x1/2)2dx=f04 1+2x dr *#
L owZra2 3 28 703

HW.:

: 1
Find the length of the curve y = 3 x*? fromx=0tox =4



