F camples
~ 4,71 bounded by its latus rectum

8 7. N ’;_,, > £ &
Vivcelianeous

Fvample 11 Find the area of the parabola v

- - hol: Y
Solution From Fig 8.20. the vertex of the pm.nbnl.x A L
v = 4ax 1s at origin (0. 0) The equation o (h;c ) _—
Jatus rectum LSL" is v = a. Also. parubola IS
symmetrical about the \-axIs.
The required area of the region OLLO
= 2 (area of the region OLSO) B (a,0)
_ _ 4 X<5 S —>X
- 2j Cydx = ZJ Jdax dx
(L 0
= 2x2a |, Jxdx
=
r v '
2| 2 y L
= 4Jax=| 22 Y
30 ol Fig 8.20
J Y 2
— §\/; 05 = §a2 ! /T '1D
3 3 |
v=1

I vample 12 Find the area of the region bounded
by the line v = 3x+ 2. the x-axis and the ordmates
x=-]and x = I.

Solution As shown in the Fig 821, the line X’ <

) \ E
v =3x+ 2 meets x-axis at x = and its graph
L
( I ) |
lies below x-axis forxe! =1, —— land above |
SN !
yv'
Fig 8.21

=L )
r-axis for el I J
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The required area = Area of the fegion ACBA 4+ Area of the region ADEA

T l
- “- l‘(*\ &2)d‘.

|
*I ‘(fh+2)dl‘

- wample 13 Find the area bounded by

the curve v = cosx between x = 0 and

v = DTt
-

shution From the Fig 8.22, the required

area = area of the region OABO + area
of the region BCDB + area of the region
DEFD.

Thus. we have the required area

n 37(
= 'f * cos xdx +| j cos xdx +j' cos xdx
5 2
L 3n| e
= E '
= {smx] +t[smx ; + [sinx]_ N 4
0 - 5 / -:z.&'
- - -y X
5 Q44
=1+2+1=4
Cand X = 4y
Fxample |3 Prove that the curves y* = 4x am

- (). -‘A = 44 '(—‘
d“ldt the area of the square bounded by A X'

¥=4and y = 0 into three equal parts: _
L\.'l“)n U' th(' \N

\s
ution Note that the point of inter and (4, 4) as Fig 8.23

parabolas 32 32 = 4x and ¥° = 4y are (0. 0)
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shown in the Fig 8 23, V=dvand =4y

N . v\s st o
Now, the a ( the region OAQBO bl By CEES
NOWOINE arca o ¢ ey :

1
! 3
4 ) ) \‘. A 2‘.7 ~'\
‘_ oy dv = 2X 75 )
{‘J‘:n\'\\ 4) 3 lHn
216 16 .
3 3 3

yenrves =4, v =0,
Again. the area of the region OPQAO bounded by the curves 4 ' s

and v-axis

v | 6
= J:i_ A IE[\%J::T . (2)

Similarly. the area of the region OBQRO bounded by the curve y-= dx, y-ayj
v=0and v = 4

2 | - .=+ 16 |
= J':.w/.\* =J‘:'\—4«</}‘ = -IJZ_[-'V-;]“ % | ()

From (1), 2y and (3). it is concluded that the area of the region OAQBO = areq |
the region OPQAQ = wiea of the region OBQRO, Le., area bounded by parabola
vi=deand = dydivides the srea of the square in three equal paits,

Ecample 14 Find the area of the region

(v, )10 <y Sat 5 % Phes TEENES AS%P

Solution [ etus first sketch the region whose area is to
be found out This region is (he intersection of the
following regions. ’

Ar=in ) 0<y <+ 1), xo

A= {uy) i 0<y <o+ 1)
and A=y 0< <) v

The points of intersection ofy=uv #land y =y 4 | Fig 8

. S0 894 T T poing py l.-
From the Fig 8.24, the required region is the shaded region (")QR"] > P and Q1,2
b ‘() =

= area of the region OTQPO + area of the re Whose
RQT

gi()n 'l ‘S (lr(.‘ll
)

by, ‘ )
=] +i)(lufl(wl)dx (Whys,
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@ The arca of the region bounded by the curve y = f (x), x-axis and the lines

: i : b b
x = a and x = b (b > a) is given by the formula: Area — J. ydx = f S (x)dx.

& The area of the region bounded by the.curve x /= ¢ (v), v-axis and the lines

= ¢. v = d 15 given by the formula: 2 =, (4.
V=) ¥ Y mula: Area L xd"*j(y(})'\y)dy.



® The area of the region enclosCd bewween two Curves y=/(x), v=gfx)and
the lines x = a. x = b is given by the formula,

Area = J j[‘f(x)-—g(x)]dx , where, f(x) > g/(x) in |a.'b]

i f ) 2 g () in [agd Sandofy e ereo Joble. bl u < o < b then

Area = ) [/ (‘x)m-g(,x:)Idx+J':)[g(x)—f(x)|dX .
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