Question 16:

Using integration, find the area of the region bounded by the following curves,
after making a rough sketch: v = 1+ ¢ +1|,x =-2,x = 3,¥ = 0.

Solution:

To find area enclosed by
x=-2,x=3, y=0andy=1++1

i

v=1+x+1 ifx+120
= Vo= 24k ---{1),ifxz-1

and  y=1-fx+1),ifx+1<0
= y=l-w-1,ifx<-1
= Y o= —x -—-f2), ifx<-1

So, equation {1) is a straight line that passes through [0,2) and (-1,1). Equation
{2) is a line passing through (-1,1) and {-2,2) and itis enclosed by line x = 2 and
x =3 which are lines parallel to y-axis and pass through (2,0) and (3,0} respectively

v =0 is®-axis. 50, a rough sketch of the curves is given as: -

Shaded region represents the required area.

So, required area = Region (ABECDFA)
Required area = {region ABEFA +region ECOFE) ---{1)

region ECOFE is sliced into approxim ation rectangle with width ax and length wy.
Area of those approxim ation rectangle is vyax and these slids from » = -2 o x = -1,

Fegion ASEFA is sliced into approxim ation rectangle with width «x and length ..
area of those rectangle is yoex which slides fram x = -1 to »x = 3, So, using equatian |{1}|,

Fequired area = J_'zlyldx + 1_31}’20'5‘(

- _x]_ldx + 3 e+ :]a‘x
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Required area = - sg.uUnits



