*Curveisy = ~+ 2 sin® x

= x=0and

sX=T

The given curve y = §+ 2 sin® x is similar toy = sin? x.

Now consider the y values for some random x values between 0 and 1 for the function y = siréx.

X (¥
0 |0
Ll
6 |%
< S
4 |2
. class24
3 |3
-
2 (3
3 |4
n [0

From the table we can clearly draw the graph for y = ’;’4— 2sin® x



x -
+ 2 sin(x)
.1

-
-

P
-

The required area under the curve is given by:
Trx

Area = f [— + Zsinzx] dx
o

[using the property cos 2x = 1- 2sin? x]

1 ™ T1—cos2x
=—f [x]dx+2[—dx
Tto 5 2

1 rz"+2 I[Pr 1[sin2x1”
“w\2), g*e =313 I,

[using the formula, [ x"dx = " and f cosxdx = sinx]

nolclass24

2 0? 1

[T 2]+ 2 Gt
S -
]+ ftm — S fsin2m))

] - 3100

[as sinTt = 0, then sin 2 = 0]

| |-

Il

Hence the required area of the curve y = §+ 2sin®xfromx=0to x=nis= 1—"sq. units.

24. Question

Find the area of bounded by the curve y=cos X, the x-axis and the ordinates x=0 and x=2m.
Answer

Given

* Curveisy = C0os X

= X- axis

*x=0and

X =2n



The given curve is y = €os X.

Now consider the y values for some random x values between 0 and 2n for the function y = caos x.

i
o
: |2
> o
7|° class24

From the table we can clearly draw the graph for y = cos x

rmf.rJ/ B \

From the given curve, we can say that,

Fur0<x<§.y=cosx

Forf<x e 3—H,y=-cosx
2 2

Fors?“<x< 2T,y =cos X

The required area under the curve is given by:

Area required = Area under of OA + Area of ABC + Area under AC



Zn

L EL
Arearequired = jzmsx dx + Lz(~cosx)dx % J;« cosx dx
0 =
2

T

am
i T 2T
=I cosxdx—-f cosxdx+L"cosxdx

T

o z 2
i an
= (sinx)Z - (sinx)? + (sinx)3Z
2 3

[using the formula, [ cosxdx = sinx]

= [smE ~sin0] - [sms_n —sinE] + [sinZTt—sin?’—n]
2 2 2 2

=[1-0-[-1-1]+ [0-(-D]=1+2+1=4

[assin = 1,sin2n=0,sin>" = —1,sin 0 = 0]

Hence the required area of the curve y = cos xfrom x = 0 to x=2mn is 4 sq. units.
25. Question

Compare the areas under the curves y=cos?x and y=sin?x between x=0 and x=n.
Answer

Given

2

= First curve y = cos® x

class24

= Second curve y = sin?
. ¥= 0

*X=m

Consider the curve y = cos? x

Now consider the y values for some random x values between 0 and n for the function y = co2 x.



X ¥
0 |1
T |3
6 |4
¥ |4
4 (2
& |1
9 | &
¥ le
2

2|3
3 |4
T |4

class24

From the table we can clearly draw the graph for y = cos? x

cos*(x)

Ed

(0)A

The required area under the curve is given by:

™
Arearequired = f cos?x dx
(]

b5
=fcoszxdx=f
0 0

[using the property cos 2x = 2 cos? x - 1]

2

T1+cos2x



1 i sian]"
2 2 b

[using the formula, [ cosx dx = sinx]

% {[,; -0]+ 15 [sin2(m) —sin 2(0)]]

n

5 +5lo-0)=

83| 5

[as sin 2 = 0, sin 0 = 0]
Hence the required area of the curve y = cos? x from x = 0 to x=n is = Esq. units. ------ (1)
Consider the curve y = sin? x

Now consider the y values for some random x values between 0 and n for the function y = sirf x.

X |X
0 |0
e
6 |3 class24
I || &
2 |2
T |3
8 |%
g
51
2w | 3
a %
on |0

From the table we can clearly draw the graph for y = sin? x



The required area under the curve is given by:

g

Arearequired = f sin®x dx
0

" T1—cos2x
- f sinx dx = | ——
o o 2
[using the property cos 2x = 1- 2 sin? x]
1 sin 2x]"
= =X —
2 2 1y

[using the formula, [ sinx dx = cos x]

é {[;r - 0] —iz[sin Z[H)“sz(o)]}

- -0}
[assin2m = 0, sin 0 = 0]
class24

Hence the required area o n? x from x = 0 to x=mn is = %sq. units. ----- (2)

From (1) and (2), we can clearly state that, the areas under

y = cos? x and y = sin? x are similar which is = % sqQ. units.

26. Question

Using integration, find the area of the triangle, the equations of whose sides are y=2x+1, y=3x+1 and x=4.
Answer

Given,

» ABC is a triangle

= Equation of side ABofy =2x + 1

» Equation of side BC of y = 3x+1

* Equation of side CA of x=4

By solving AB & BC we get the point B,
AB:y=2x+1,BC:y=3x+1
2x+1=3x+1

x=0

by substitutingx = 0inABwegety =1
The point B = (0,1)



By solving BC & CA we get the point C,
AC:x=4 ,BC:y=3x+1

y=12+1

y=13

The point C = (4,13)

By solving AB & AC we get the point A,
AB:y=2x+1,AC:x=4

y=8+1

y=9

The point A = (4,9)

These points are used for obtaining the upper and lower bounds of the integral.

Fram the given information, the area under the triangle (colored) can be given by the below figure.

C=(4,13)

class24

B=(01)

// 0=(0,0)

From above figure we can clearly say that, the area between ABC is the area to be found.

The required area is

Area of ABC = Area under OBCD - Area under OBAD
Now, the combined area under the rABC is given by
Area under rABC

=Area under AB + Area under BC - Area under AC

Area of the rABC=

4 4
Areaof ABC = f (3x + 1)dx — j (2x + 1)dx
0 0

5 * ox? i
= T+xn— T'l'l'n
-2 | ru-af - o1+ -

~[32]+4} - 161+ 141

=2444-20=8



Therefore, area of the rABC is 8 sq.units.

27. Question
Find area of region {(x_y) : x3 £ys< x}

Answer

Given,

e R={(xy): ¥ <y=<x}

From the set we have the curve, y = @ -—----- (1)

Also the line equationy = X —-— 2)

As per the given boundaries,

» The curve y =x2, has only the positive numbers as x has even power, so it is about the y-axis equally
distributed on both sides.

* y = X is a line passing throu

class24

neet, i.e. A (1,1)

The boundaries of the regiof
=Point A, where the curve \
*Point O, which is the origin
Drop a perpendicular D on the x-axis from A, where D = (1,0)
Now,

Area of the required region = Area of OPAQO.

Area of OPAQ== Area of OPAD=- Area of OQADO

1 1
Area of OPAQO = fydx— fydx
0 0
1 1
=fxdx- fxzdx
4] 0
21,151,
2 0 3 0

[Using the formula [ y"qdy = J‘Jm]

n+1
1 1 1 '3 1
ooSuped N Sepld Y. S =
‘2(1 53 3(1 0°) 23 &

The Area of the required region = i— $Q. units



28. Question

Find the area of the region bounded by the curve y2=2y-x and the y-axis.

Answer

Given the boundaries of the area O befound are,

* Curve is y? = 2y - x

= Y-axis.

Consider the curve, y* = 2y -x

y2 -2y = -x

by adding 1 on both sides

yZ -2y +1=-(x1)

(y-1)? = -(x-1)

From the above equation, we can say that, the given equation is that of a parabola with vertex at A(1,1)
Consider the line x = 0 which is the y-axis, now substituting x = 0 in the curve equation we get
y2-2y=0

yly-2)=0

y=0(or)y =2

So , the parabola meets the y points, B (0,2) and +(0,0)

class24

x=0

As per the given boundaries,

= The parabola y2 = 2y-X, with vertex at A(1,1).

* X= 0 which is the y-axis.

The boundaries of the region to be found are,

*Point A, where the curve y2 = 2y-x has the extreme end the vertex i.e. A (1,1)
*Point O, which is the origin

«Point B, where the curve y2 = 2y-x and the y - axis meet i.e. B (0,2)

Consider the curve,

y?=2y-x



x=2y-y?
Area of the required region = Area of OBAO.

1
Area of OBAO = fxdy
0

= f(2y~ y?)dy

LB,

[Using the formula [ x"dx = ""ﬂ]
n+1
1 2
—[12_0p2 3_ 03— s
[12-0%] - [1 0}l=1- 3= 3

The Area of the required region = E §q. units

29, Question

Draw a rough sketch of the curves y=sin x and y=cos x, as x varies from 0 toE, and find the area of the
2

region enclosed between them and the x-axis.

Answer
class24
» First curve y = cos x

= Second curve y = sinx
e x=0

m

e X =
2
Consider the curves y = cosx and y = sin x

Now consider the y values for some random x values between 0 andg for the functions y = cos x and y = sin

X.



y=cosx|Y=sinx
x |¥ |X¥ (%
0 |1 0 |1
T BT |2
6 |2 |6 |2
n 1 |m 1
4 (2 |4 |2
m 1 w

3 (2 |8

s 0 T

2 2

class24

From the above table we can clearly draw the below graphs.

cos(x)

x=0

nl4

x=mi2

sinlx)

The required area under the curve is given by:

Area of OAD = Area under the curve OA + Area under the curve AD

™ 1 g
Arearequired = J.‘)’oa dx + _Lzym dx
o 7



X o
4 2

= f sinx dx +f cosx dx
0 T

T T

= [—cosx]} + [sinx]2
3

[using the formula, [ cosx dx = sinx and [ sinx dx = — cosx]

= [cog (g) — Cos 0] + [Sil'lg = sin%]

1 1 2
_(ﬁ_ 1)+ (l_ﬁ)= R A= V2
Thus the area under the curves y = cos x and y = sin x is 2 - v2 sg. units.
30. Question
Find the area of the region bounded by the parabola y*=2x+1 and the lines x-y=1.
Answer
Given the boundaries of the area O befound are,
» Curveis y? = 2x +1
e Linexy=1
Consider the curve

_ class24

ith vertex 4 (-i ,0)

1
(r—0)2=2 (x+ —)

2
This clearly shows, the curve is a parabola

Consider the curve, y2 = 2x +1 and substitute the line x =y +1 in the curve

y2 = 2(y+1) +1

y2 =2y +2 +1
y2 =2y +3
y2-2y¢-3 =0

(D) J2P-4D(=3) _ 2+VE+1Z_ 2%V16_ 214
y= 2(1) - 2 T2 2

y=3(orny=-1
substitutingy inx-y =1
x=4 (or)x=0

So , the parabola meets the line x-y =1 at 2 points, B (4,3) and C (0,-1)



As per the given boundaries,

» The parabola y? = 2x +1, with vertex at A(-0.5,0) and symmetric about the x-axis as y has even powers.
s Linexy=1

The boundaries of the region to be found are,

*Point A, where the curve y2 = 2x +1 has the extreme end the vertex i.e. A (-0.5,0)

=Point B, where the curve y2 = 2x +1 and the line x-y = 1 meeti.e. B (4,3)

+Point C, where the curve y2 = 2x +1 and the line x-y = 1 meet i.e. B (0,-1) on the negative y

*Point D, where the line x-y = 1 meets the x-axis i.e. D(1,0)

Consider the curve,

Aol class24

Consider thelinex -y =1

Xx=y+1

Area of the required region = Area of ABDC

Area of ABDC = Area above CDB - Area above CAB

3 3
Area of ABDC = j Xeppdy — f Xaspedy
=1 =3

3 3

- [+nay-5 [52-nay

=1

2 3 3 3
I
<=ty ~sl—2
2 . 2| "
[Using the formula [ x"dy = Y
n+1

= {%[32— (-1)%]4+ (@ - (—1))}— % [% [3° - (D)% - [3- (—1)]}

=sb-1+4- 2 LR7+1]- (41} = 16] -



i 14+2ﬁ30—14_ 16
- 3 B T

The Area of the required region = lf: sq.units

31. Question

Find the area of the region bounded by the curve y=2x-x2 and the straight line y=-x.
Answer

Given the boundaries of the area O befound are,

« Curveisy = 2x - x2

« Liney = -x

Consider the curve

y = 2x - %2

X2 2x=-y

adding 1 on both sides

X2 - 2% +1 = -(y-1)

(x-1)? = -(y-1)

This clearly shows, the curve is a parabola with vertex B (1,1)

itute the line -x = y in the curve

class24

Consider the curve, y = 2x -

-X = 2x - %2
x2_-2x-x=0
3N =0

X(x-3) =0

= 3 lor)x=10
substituting x iny = -x
y=-3(or)y=0

So, the parabola meets the line y = -x at 2 points, A (3,-3) and +(0,0)

T B=(11)

A=(3,-3)

As per the given boundaries,
* The parabolay = 2x - %2, with vertex at B(1,1).
s Liney = x

The boundaries of the region to be found are,



«Point A, where the curve y = 2x - ¥ and the line y = -x meet i.e. A (3,-3)
*Point B, where the curve y = 2x - ¥2 has the extreme end the vertex i.e. B (1,1)

=Point C, where the curve y = 2x - » and the line y=-x meet i.e. C (2,0)
=Point O, the origin

Area of the required region = Area of OACBO

Area of OACBO= Area under OBCA - Area under line OA

3
Al'eaofOBCA= fyOBmd:x = ]YOAdx
0 0
2 3
= IZX-xzdx— j(—x)dx
0 o

=j(2x—xz+x)dx= J’Bx—xzdx
0

P41,

[Using the formula | x"dy =

+1
.

n+1

-G -or- 304 class24

3 1
=5 @) -3 (@)=

The Area of the required region-

32. Question
Find the area of the region bounded by the curve (y-1¥=4(x+1) and the line y=x-1.
Answer
Given the boundaries of the area O befound are,
« Curveis (y-1)2 = 4 (x+1)
* Liney =x-1
Consider the curve
(y-1)2 = 4 (x+1)
Substitute y = x-1
(x-1-1)® = 4(x+1)
(x-2)? = 4x+ 4
-4x +4=4x+ 4
x2-8x=0
X(x-8) =

X=8(or)x=0



substituting x iny = x-1

y=T7(orny=-1

So , the parabola meets the liney = x-1 at 2 points, D (8,7) and E (0,-1)

F(0.7)

(y-1)=4{x+1)

As per the given boundaries,
= The parabola (y- 1)2 = 4 (x+1), with vertex at B(-1,1).

s liney = x-1

-Point B, where the curve (y-1)? x+1)'has the extreme

«Point D, where the curve ﬁiC?d d the line 3Q

d the veﬂeiﬁ-l,l}

*Point E, where the curve'(y- x+1) and the line y = x-1 meet i.e. E (0,-1)

*Point O, the origin
Consider the parabola,
(y-1) = 4(x+1)
_-1*-4
4
Area of the required region = Area of EABCDE
Area of EABCDE = Area above line ED - Area above EABCD

7 7
Area of EABCDE = fxED ay = fxmcn dy
-1

=

7

= [o+vay - f(@-lf)z_‘})dy

=1 =1

7 ¥ s
-2 1— 4
=I(y+1)dy— f(y y: )dy
=3

=1

7 7
1
- f(y+1)dy—; f(yz—Zy—B)dy
-1 -1



7 7
)i 1 ([y? y?
2+3'_1 4{[3] 2[2 3”_1

[Using the formula [ y"dy = ]
n+1

- G- 02+ 7= (-1
- ;G- 0= 72 - 021 - 37 - (-

- {%[48] + [8]} - % {% [344] — [48] - 3[8]}

86 86 150 —86
[86] - [12] - 3[2]} =32~ 5 + 18=50— = ———

={24+ 8} - 3 5 5

LR

w|

The Area of the required region = 533 sg.units

33. Question

Find the area of the region bounded by the curve y=& and the line y=x.

Answer
Given the boundaries of the area O befound are,
= Curveisy = vVx
e Liney =x

class24

Consider the curve

y? =x

Substitute y = x

{X)Z e
x2-x=0
X(x-1) =0

x=1(or)x=0

substituting X iny = x

y=1(or)y=0

So , the parabola meets the line y = vx at 2 points, A (1,1) and +(0,0)



As per the given boundaries,

« The parabola (y)? = x, with vertex at 0(0,0).

* Liney =x

The boundaries of the region to be found are,

*Point A, where the curve (y)2 = x and the line y= x meet i.e. A (1,1)
=Point O, the origin

Now, drop a perpendicular B on the x-axis from A, the point will be B(1,0)
Area of the required region = Area of OPAQO

g under OQAB

Area of OPAQ== Area under OPAB

class24

1
Area of OPAQO = fyop
0
1 1
- I\de - fxdx
0 0

31

X2 2] z[lg ﬂgl f .
ol 3 B £ L S L

24y

+1
=

n+1l

[Using the formula [ x"dx =

4-3

6

W o
[SSHIE
o] =

The Area of the required region = —: $Q. units

34. Question

Find the area of the region included between the parabola y? =3x and the circle x24+y2-6x=0, lying in the
first quadrant.

Answer
Given the boundaries of the area to be found are,
« the circle, x2 + y? - 6x = 0 -—(1)

= the parabola, y2 = 3x -—- (2)



« Area under 1%t quadrant.

From the equation, of the first circle, x? + y2 - 6x = 0

X2 -6x+9+y’-9=0

(x-32+y2=9

= the vertex at (3,0)

* the radius is 3 units.

From the equation, of the parabola , y? = 3x

s the vertex at (0,0) i.e. the origin

* Symmetric about the x-axis, as it has the even power of y.

Now to find the point of intersection of (1) and (2), substitute y2 = 3xin (1)
x2+3x-6x=0

x2-3x=0

X(x-3) =0

x=3(or)x=0

Substituting x in (2), wegety =+ 3 0ory=0

So the three points, A, B and =where (1) and (2) meet are A = (3,3) , B = (3,-3) and 0=(0,0)

class24

Consider the circle, x? + y? - 6x , can be re-written as

y? =6x —x?

y= I=G-9—0)
Consider the parabola, y2 = 3x, can be re-written as

y= V3x - (4)

Let us drop a perpendicular from A on to x-axis. The base of the perpendicular is C = (3, 0)
Now, the area to be found will be the area is

Area of the required region = Area between the circle and the parabola at OA.

Area of OA= Area under circle OAC - Area under parabola OAC

Area of OA is

3 3
Areaof OA = j Yeircle dx— f yparaboladx
0 (]



= fmdxﬂ fﬁdx

[Usingtheformula,dex:”__.__\’“:"‘z+.,“;.sin-1(.:.) andj’xﬂdx=‘::]
(x-3)y9- x—3)2_ 9 [’ 20
X~ - [(x— _ X xz
- , +§S’n‘(T)L“5 El
0
([e=3yp=-0G=37, 9 __,(3-3
- [ 2 u ’(T)l
(0-3)/9-—(0-32 9 __,0-3 2V312 3
‘l 2 + g (5 )H‘T““”]
09-(3-32 9 __. /0] [(-3v9=9 9 __ /-3
= ”——z—+ z Sin ‘(5)] - [T* z 5 ‘(?)]}
2v3
-3 B3
9 - 9,7 o
-z 0]-[o+ s o]} -6= -3 (-H-6=F-¢

3
= 2(31’!’—8)

[sin"}(-1) = -90°]

class24

Area of the required regi

35. Question
Find the area bounded by the curve y=cos x between x=0 to x=2rm.
Answer

Given

* Curveisy = cos x

= x=0and

X =27

The given curve is y = cos X.

Now consider the y values for some random x values between 0 and 2n for the function y = cas x.



X | ¥

0o |1

T )3

6 |2

= (o

2

& -1

g

2

class24

From the table we can clearly e graph fory = cos x

cos(r) /
\/

From the given curve, we can say that,

Fur0<x<§,y=cosx
m amn
For—-<x< —, y=-cosx
2 2
Fur’%<x< 2w,y = Cos X

The required area under the curve is given by:

Area required = Area under of OA + Area of ABC + Area under AC

3
2n

z E
Arearequired = J. cosx dx + (—cosx)dx + fa cosx dx
0 I g



4

'E 32—‘" 2m
= J- cosxdx—j cosx dx + L_rcosxdx

T
. E =z
x an
= (sinx)Z = (sinx)Z + (sinx)3z
3 =

[using the formula, [ cosx dx = sin x]
= [sin5 -sino] - [sin3—n —sinE] + [SmZn' = sms—n]
2 2 2 2
=[1-0-[-1-1]+[0-(—-D]=1+2+1=4
[assin% =1,sin2n= EJ,slna?jr = —1,sin0=0]
Hence the required area of the curve y = cos xfrom x = 0 to x=2m is 4 sq. units.

36. Question

Using integration, find the area of the region in the first quadrant, enclosed by the x-axis, the line y=x and
the circle x2+y?=32

Answer
Given the boundaries of the area to be found are,
» the circle, X% + y? = 32 (1)

= the line, y = x—--- (2)

* Area should be in first quadrant
From the equation, of the 42 =32 C I o S S 2 4
= the vertex at (0,0) i.e. the origi

= the radius is 4v2 unit.
Now to find the point of intersection of (1) and (2), substitute y = x in (1)

x2 + x2 =32

2x%= 32

=16

W= 4

Substituting x in (2), we gety = = 4

So the two points, A and B where (1) and (2) meet are A = (4,4) and B = (-4,-4)



x?4y2=32

As x and y have even powers for both the circles, they will be symmetrical about the x-axis and y-axis.
Consider the circle, X2 + y2 = 32, can be re-written as

e

= JBz- x)— B)

Let us drop a perpendicular from A on to x-axis. The base of the perpendicular is C = (4, 0)
Now, the area to be found will be the area is

Area of the required region = Area of OADO.

Area of OADO= Area of OA DC

Area of OADOis

class24

4
Area of OADO = f 32
42

[x 32— x3+ 32 _1( X )]4 . Ixzr
2 2 w25 2],
[Using the formula, [ a2 — xZ dx = xva‘ %

= [(4) 2=y s )l_ (av2) [52 - (442

ll-!'i

]

+ = 3111'1( )and [x"dx =

n+1

71
2 +2i(4\/§ 2

-Zoe () 13- Bl

[T, 2 ()] M 2 ). ]

V2.

[sin}(1) = 90° and sin~?* (v”) 45°]

=[8+16 (g)]—[%(o)]— {16} =8+ 4n—8 =4n

=4n



Area of the required region is 41 sq. units.

37. Question

Using integration, find the area of the triangle whose vertices are A(2,3), B(4,7) and C(6,2).
Answer

Given,

* A(2,3),B(4,7) and C (6,2) are the 3 vertices of a triangle.

=(4,7)

A=(23)
=(6,2)

| ,
- O - O - @ -
D=(2,0) E=(4,0) F=(6,0)

From above figure we can clearly say that, the area between ABC and DEF is the area to be found.

For finding this area, we can consider the lines AB, BC and CA which are the sides of the given triangle. By
calculating the area under theseilines.we can find the area of the complete region.

Consider the line AB,
If (x5.y;]) and (x5, o
y=¥% X=X

Y5—W X2— X

Using this formula, equation of the line A(2,3) B =(4,7)

y-3) x-(2)
7-3  4-(2)
y-3) x-2

4 2

4
y = 5(x—2)+3

y=2x-4+3
y = 2x-1

Consider the area under AB:



B=4,7)

A=(23)

®
D=(2 0) E=(4,0)

From the above figure, the area under the line AB will be given by,

4 4
Areaof ABED = f ydx = f (2x —1) dx
2 2

4 L2t
- L(Zx—l)dx=2[?] = [xI3= [x* — x]3

[ using the formula, fx"d.x = :n_: and fcdx = cx]

=[4?-4]-[2%-2]=12-2=

Area of ABDE = 10 sqg. u
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of the line B(4,7) and C (6,2)

Consider the line BC,

Using this 2-point formula

y-() _x-(4

2—-7 6—(4)

y={)_x=4%

-5 2

_5(4_ )+7_20—5x+14_34—5x
=g e uTEs 2 =72
_34—5x

-2

Consider the area under BC:

B=(47)

C=(6.2)

2
E=(4,0) F=(6.0)

From the above figure, the area under the line BC will be given by,



34 5
Areaof BCDF = Iydx f x)dx
61 216
= f = (34 —5%) dx = 1[34::—5i
4 2

4

[ using the formula, [ x"dx = ”n_:i and [ecdx = cx]
n+

ke o e

5 % {[204 = 180] [136 - —]} % (204 — 90] — %[135 — 40]

_114-96
- ——=

Area of BCFE = 9 sq. units. — (2)
Consider the line CA,

Using this 2-point formula for line, equation of the line C(6,2)and A(2,3)

-(2) x-(6)
3-2  2-(6)

y-(2) x—6
1 -4

1
y= Z(6—x)+2=
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14 —x
4

y:

Consider the area under CA:

A=(2.3).\ .
=(6.2)

v —— -

=(2,0) F=(6,0)

From the above figure, the area under the line CA will be given by,

14-
Area of ACFE = fydx f x) dx

216
J- —(14—x)dx= —[14x— %]

[ using the formula, [ x"dx = ’::—: and [ cdx = cx]

- i[5 [~ 5]



40
[66 —26] = — =10

-4l - e -

Area of ACFD = 10 sqg.units ---- (3)

1
4

If we combined, the areas under AB, BC and AC in the below graph, we can clearly say that the area under
AC (3) is overlapping the previous twoareas under AB & BC.

B=(4.7)

A=(2 3)
C=(6,2)

o
D=(20) E=(4,0) F=(60)

Now, the combined area under the rABC is given by
Area under rABC

=Area under AB + Area under BC - Area under AC
From (1), (2) and (3), we get

Area under rABC = 1049-10= 9

Therefore, area under rAE
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angle whose vertices are A(1,3), B(2,5) and C(3,4).

38. Question
Using integration, find the ar
Answer

Given,

= A(1,3),B(2,5) and C (3,4) are the 3 vertices of a triangle.

B=(2 5)
C=(3 4)
A=(1,3)q
o o °
D=(1,00 E=(20) F=(3,0)

From above figure we can clearly say that, the area between ABC and DEF is the area to be found.

For finding this area, we can consider the lines AB, BC and CA which are the sides of the given triangle. By
calculating the area under these lines we can find the area of the complete region.

Consider the line AB,



If (x1,y71] and (X;, y,) are two points, the equation of a line passing through these points can be

J=—M _ X— X
=Y. XX
Using this formula, equation of the line A(1,3) B =(2,5)
y-@)_x-(1)
5—-3  2—-(1)
y—(8) x-1
g2 = 4

y=2x-2+3
y = 2x+1

Consider the area under AB:

B =(2,5)

A=(1,3)
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o
D=(1,0)

From the above figure, the area under the line AB will be given by,

2 2
Areaof ABED = J’ ydx = f (2x+1) dx
1 1

2 212
= L(2x+1)dx=2[?] + [x]3=[x*+ x]3
1

[ using the formula, [ x"dx = :n—: and fcdx = iex]

=[22+42]-112+1]=6-2=4

Area of ABDE = 4 sq. units. ---- (1)

Consider the line BC,

Using this 2-point formula for line, equation of the line B(2,5) and C (3,4)

y-(6) x-(2
4-5  3-(2

y-() x-2

=3 1

V=-5=2-3



y=Tx

Consider the area under BC:

B=(2 5)
C=(3.4)

o— s 4

E=(2.0) F=(3,0)

From the above figure, the area under the line BC will be given by,

p- 3
AreaofBCDF=fydx=f(7—x)dx
2 2

_ J:(7—x)dx= [u—";L

[ using the formula, [ y"dx dx = cx]

-2 [

- 13- u-a)-
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33-24

2]
I
[V RN ]

Area of BCFE = é’- $q. units. —-- (2)
Consider the line CA,

Using this 2-point formula for line, equation of the line C(3,4)and A(1,3)

y-@ _ x-(3)
3-4  1-(3)

y—(# x—3

-1 @ =2
_1(_3)+4_x—3+8_x+5
F=gv ===
_x+5

y="3

Consider the area under CA:



C=(3.4)
e
(1.3
- @
D=(1.0) F=(3.0)

From the above figure, the area under the line CA will be given by,

1 3ix+5
Areaof ACFE = fydx= )
1

f =(x+8)dx= —[—+ Sx]

1

[ using the formula, [ x"dx = -’% and [ cdx = cx]
n

= %{ 3;+5(3)]— [§+5(1) ]}
- ${Bess]- -

Area of ACFD = 7 sq.units s (3)

If we combined, the areas

AC (3) is overlapping the as under AB & BC.
B
C=(3.4)
A=(1,3) gall
@ 4 @
=(1,00 E=(20) F=@3,0)

Now, the combined area under the rABC is given by
Area under rABC
=Area under AB + Area under BC - Area under AC

From (1), (2) and (3), we get

Area underrABC=4+§—7= §_3=

r | W

Therefore, area under rABC = g-sq.units.



39. Question
Using integration, find the area of the triangular region bounded by the lines y=2x+1, y=3x+1 and x=4.
Answer

Given,

* ABC is a triangle

= Equation ofside ABofy =2x + 1

= Equation of side BC of y = 3x+1

» Equation of side CA of x=4

By solving AB & BC we get the point B,

AB:y =2x+1, BC:y = 3x+1

2x+1 = 3x+1

x=0

by substitutingx = 0in ABwegety =1

The point B = (0,1)

By solving BC & CA we get the point C,

AC:x=4,BC:y=3x+1

y=12+1=13
y=13

The point C = (4,13)
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By solving AB & AC we gel
AB:y=2x+1, AC : x=4
y=28+1=9

y=9

The point A = (4,9)
These points are used for obtaining the upper and lower bounds of the integral.

From the given information, the area under the triangle (colored) can be given by the below figure.

C=(4.13)

y=2x+1



From above figure we can clearly say that, the area between ABC is the area to be found.

For finding this area, the line equations of the sides of the given triangle are considered. By calculating the
area under these lines we can find the area of the complete region.

Consider the line AB, y = 4x+5

The area under line AB:

3

B =(0, 1)

L2
,:2“1// 0=(0.0) D=(4,0

From the above figure, the area under the line AB will be given by,

4
Areaof AB = J.yAadx=
0

class24

[ using the formula, fx"dx =

= {[(4%) + (4] - [(0)* + 0)]}

=20

Area under AB = 20 sq. units. ---- (1)
Consider the line BC, y = 3x+1

Consider the area under BC:

TD =(4,0)

From the above figure, the area under the line BC will be given by,




+ +
Areaof BC = fym_-dx= f (3x+ 1) dx
(4] 0
4 2 4
=I(3x+1)dx= [3i+x]
) 2 5

[ using the formula, [ x"dx = ' and fedx = cx]
n+1

~ ([3®? (0)

- [T o

=24+4-0=28
Area under BC = 28 sg. units. ---- (2)

If we area under AB is removed from BC from the graph, we can obtain the area required.

/Toau. 0)

Now, the combined area und

is given by
Area under rABC =Area under BC - Area under AB
From (1), (2), we get

Area underrABC =28-20=8

Therefore, area under rABC = 8 sq.units.
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