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11 Area
a) Area between f(x) and the axis

A= tjf (x )dx =tj y dx , arearespected to x —axis
A= djg (y )dy =tjx dy , arearespected toy —axis

b) Area between two curves
y1=f(x1), y=f(x2),  xi=g(y1),  %2=0(y2)
b

A=[(y,-y,)dx x-axis ,y,>vy,

d
A=[(x,=x,)dy ,y—axis ,x;>X,
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EXAM :- Find the area bounded by the line y=2x and the x-axis from x=0, x=2 and

check the result by geometrically. * :
: 2 , g
A =]y dx =[2xdx :xz‘oz4unit2 y=2x /' (24)
a 0 |
InGeometry | x=2
1 1 5 .
A=-bh==(2)(4)=4 i
aA =7 ,(2(4) :

EXAM :- Find the area between the curves :
y =x? andtheline y =3x

Solution :
y =x? .
y =3X ......... (2) < >
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X(Xx -3)=0=x=0,x=3

b
A=[(y,=y)dx Ly, >y,

2 3., 1 4f
= [ (3x —x?)dx =§x2—§x3 = 4.5unit?
0

O A
EXAM :- Find the area between the curves :
y =X (x?—4) and the x-axis
Solution :
y =x(x?-4) A;
y =0 2 0N A, /2 >
S X(X2-4)=0=x =0,Xx =—2,X =2
A =[A[+[A;
0 0 1 0
A =[x (x2=4)dx =] (x*—4x)dx ==x*-2x? =4
-2 -2 4 -2
2 2 1 2
A, =jx(x2 — 4)dx =_[(x3—4x)dx ==x4-2x?% =-4
0 0 4 0
A=|4+|-4=8
EXAM :- Find the area between the line x-y=10 and the
a) x-axis b)y-axis
from x=0 , x=5
b
a) A=|[yadx , X—-y=10=y =x-10
a
5 y 2 5
= [(x —10)dx ==-—10x| =|-37.5/=37.5
0 2 0
d
b) A =[xdy , x—-y=10=x =y +10
c
-5
A= [ (y +10)dy X=0->y=-10 &X =5->y =-5

-10

-5
=
-10

1.2
=—y°+10
2y y
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2 [ Volumes

DEF: if f(x) > 0 cont. on [a,b] if the area bounded by f(x) and the x-axis from x=a to
x=b rotated about the x-axis then :

V. :tjyr[f (x )]7dx :?ny “dx

DEF: if g(y) >0 cont. on [c,d] if the area bounded by g(y) and the y-axis fromy=c to
y=d rotated about the y-axis then :

d d
v, =[#lg(y)ldy = [zxdy
DEF :Cti)f the area bounc(I:ed between two curves is rotated about x-axis
V, =[z(y2-yHdx ,y, >y,
DEF :aif the area bounded between two curves is rotated about y-axis
v, :(j'yz(xl2 —x2)dy X, >X,
c

EXAM :- The area bounded by the circle with radius r and center is the origin is
rotated about the x-axis , find the volume generated and check the result by geom.

x2ry2=r?=y2=r?_x?

r

\/thj.ﬁydeZJ.ﬂ'(l’z—Xz)dX r/\r
\

A

r r
=27 [(r* =x*)dx =27z(r? —%XS) r

0 0

= ﬂ7zl’3 unit®
3
In Geometry

i 4 .
thevolume of sphare is gyzr3un|t3

EXAM :- The area bounded by the function X 2y 2 =1 is rotated about the y-axis,

find the volume generated from y=1, y=2 .
-2

d
vy:ﬂszdy . Xly?=1ox2=y

2

d
:njy‘zdy =

y

:lﬂunit3

1
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EXAM :- The area bounded by the line y=x-1

a) is rotated about the x-axis b) is rotated about the y-axis
find the volume generated from those rotation from x=0,1

a)V, =7rtjy2dx Ly =x-1=>y?=(x -1)°
:ﬁi(x ~1)%dx =2 (x —1)31 =7 unit?
) 3 , 3
b)Vy:n(}xzdy Yy =X-1=x=y+1=x2=(y +1)°

X=0->y=-1 &x=1->y =0
0

0
=7 [ (y +1)%dx :%(y +1)3
-1

=7 unit®
. 3

Arc Length

If y=f(x) is continous with continous derivative at each point of the curve from (a,f(a))
to (b,f(b)) then :

b
s=| 1+(d—y)2dx Jif Y is cont.
o dx dx
d
s=| 1+(d—X)2dy Jif % is not cont.
" dy dx

1
EXAM :- Find the length of the segment of curve y = §(X 24+ 2)% ,fromx =0,3

d_y:1§(x 2 +2)%(2x) =X (x +2)% cont.on[0, 3]
dx 32

i (g—i)zdx _ f\/1+ (X (x 2 +2)")2dx

3
JL+x2(x 2 + 2)dx :jx/x4+2x2+1dx
0

J(X 2 +1)%dx = f(x 2 +1dx
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EXAM :- Find the length of the segment of curve y =X % fromx =-1,8

d—yzgx%: — notcont.on [-1,8]
dx 3 Ix
d—X=§X%:>:>x:—1—>y:1&x:8—>y:4
dy 2

4
S:I\/1+( X 7)2dy J‘1+—xédy

1 1

o9 42, 9 o
S=|,1+-ydy =——(1+-y)?

{ S =g

_ 8 g _ A3
—27[(10) (4)] ?
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HOME WORK

1- Find the area bounded by the line 2x-5y=10 from x=0, 10 about the x&y — axis.
2- Find the area bounded by the curves :

y=x%, y=+x ,x=12 ,x-axis

y =sec’X , y=Xx ,x =-4545 X —axis
y=x>-2x* , y=2x°*-3x ,X —axis

3- Find the volume generated from rotation between curves :
y =secx , y=0 ,x=4560 ,x —axis

y =v25-x% , y=3 X -axis

y =cscx , y=2 ,x=4560 ,x —axis

x =1-y? , x=2+y% ,y=-11 ,y —axis

y =sinx , y=cosx ,x=0,45 ,x —axis

y=tanx , y=-1 ,x=4560 ,x —axis

4- Find the horizontal line y=Kk that divides the area between Yy =x°? & y =9
into two equal parts .

5- Find the vertical line x=k that divides the area between X = ﬁ & X =2
into two equal parts .

6- Find the volume of the solid that result when the reigon above the x-axis and below
2 2

X

— + y_2 — 1

a~ b

7- Let V be the volume of the solid that result when the reigon enclosed by

1
y==—,y=0,x=2 ,x=b (0<b<?2)
X
Is revolved about the x-axis , find the value of ™" b ** for which V=3,
8- Find the exact arc length of the curve over the stated interval : -

yzsx%—l x =0,1
24xy =y*+48 |y =24

,a,b >0 totheellipse

1, 1
X ==y " +— =14
8y 4y y



