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To find B
Put

1

2+1t=0

t

1
-B

From equation (1)

= -2 in equation (2)
B(1-2)
=1

1 -1

L+0)Q2+1) L1+t © 2+t

Integrate fromQOto 1l

f (1 +t)(2 +1)

1

i fz

" [+t - Hng2 + t,
(In2 —In1) = (In 3 ~In2)

In2—1In3 + In2
2%x2 4
In 3 —In3 Ans

EXERCISE 3.7

Q.1  Find the area between the x-axis and the curvey = x* + 1 fromx=1to x = 2
(Lhr. Board 2005, 2008)

Solution:
y

Required area

I—\Hl\)l—‘%l\)m

1

x*+1 from x =1 to Xx= 2

o

—

<
a
3
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= %(8—1)+(2—1)

7.,

7+3
3

10 .
=73 S0 units Ans.

Q.2  Find the area, above the x-axis and under the curve y = 5 — x* from x=-1 to x = 2.

(Lhr. Board 2011)
Solution:

y =5-xX

5
b
Required area = |y dx

)
[6- x?) dx
-1

5% dx— (x2dx
S xS
1 1

L

—x=  from X

-1 to

5(2+1)—%(8+1) 3 5(3)—%(9)

15-3 = 12sq. units

Q.3  Find the area below the curve y' = 3 \/?( and above the x-axis between x = 1 and

X=4,
Solution:
y = 3x
b
Required area = |y dx
a
4
= f3\/;< dx
1
4 1
= 3fx/2dx
1
- 374
2
X
=3 3
L2 |t
3 EJ
= 214 - 1°

3

2[2)% 1] = 2(8-1)

2 (7) = 14 Sqg. units
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Q.4  Find the area bounded by cos function from x = % tox = g . (Guj. Board 2008)

Solution:
y = cosx
b
Required area = |y dx =

a

cosx dx

P S A

a

.2
[sinx] _,
2

. T . —T
= siny —sin (7)
= 1+1
= 2 Sg. units Ans.
Q.5 Find the area between the x-axis and'the curve y = 4x — x?
(Lhr. Board 2009, Guj Board 2005, 2008)
Solution:
y = 4x— X
To find the limits
Put y =0
4x-x2 = 0
Xx(4-x)=0
Either
x =0 or 4-x=20
X =4
The curve cuts the x-axis at (0, 0) and (4, 0)
y > 0 for 0 <x <4
That is, the area in the interval [0, 4] is above the x-axis.

b
Required Area= |y dx
a

4
[ (@x- x?) dx
0

4 xdx — x2dx
Jxex= g
0 0
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{3, 15]
0 0
1
2 (16—0)-§ (64 -0)
_ 64 96 — 64

3 3

32

32 .
=3 Sg. units Ans.

Q.6  Determine the area bounded by the parabola y = x* + 2x — 3 and the x-axis
Solution:
y = xX*+2x-3
To find the limits
Put
y =0
X*+2x-3 =0
X2 +3x-x-3=0
X(X+3)-1(xx+3)=0
x+3)(x-1)=0
Either
x+3 =0 or X=1=0
X = -3 X =1
The curve cuts the x-axis at (-3, 0) and (1, 0)
y <0 for -3<x <1
That is, the area in the interval [-3, 1] is below the x-axis

b
— ydx
a

Required Area
1
= —f(x2+2x—3)dx
-3
1 2 1 1
= —fx dx—2fxdx+3fdx
-3 -3 -3

- -[5], -o[5], +a0d

= _31 (1+27)-(1-9)+3(1+3)
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—28
= =3 - (-8)+3(4)
—28 —28
= 3 +8+12 =3 +20
-28 + 2
= 83 00 = % SQ. units Ans.

Q.7  Find the area bounded by the curvey = x® + 1, the x-axis and line x = 2.
Solution:

y = x*+1
To find the limits
Put
y =0
x}+1= 0

)’ +(1)°=0
(x+1)(x*-x+1)=0

Either
X+1=0 orfl BA-LLALED
x = -1 Neglecting-because it'has imaginary roots,
b
Required Area = [ ydx
a
2 3
= f (x> +1)dx
-1
2 3 2
= fX dx + f dx
-1 -1

= [X{} _21 + [X]_2l

= %(16—1)+(2+1)

15
= 72 +3
15+12 27 .
= 1 =7 Sq. units Ans.

Q.8  Find the area bounded by the curve y = x3- 4x and the x-axis.
Solution:
y = x> - 4x
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To find the limits

Put
y =0
XX—4x = 0
X(x*—4)=0
X(x+2)(x-2) =0
Either
x=0 or Xx+2=0 or x-2=0

X ==2 X=2
The curve cuts the x-axis at (-2, 0), (0, 0) and (2, 0)
y > 0 for -2<x< 0
That is, the area in the interval [-2, 0] is above the x-axis.
y <0 for 0<x <2

That is, the area in the interval [0, 2] lies below the x-axis
0 2

Required Area= f ydx — f ydx

-2 0

0 2
f(x3—4x) dx f(x3—4x) dx
-2 0

0 3 0 2 3 2
fx dx—4fxdx—fxdx+4fxdx
-2

19 0 0
IR ERRE )
%(o—u»—zw—4)—%ﬂ6—m+2(4‘m

_716—2 (-4) —%(16) +8
-4+8-4+38
= 8 Sg. units Ans.
Q.9 Find the area between the curve y = x(x 1) (x + 1) and the x-axis.

Solution:

y = X(x-1)(x+1)
To find the limits
Put
y =0

x(x-1)(x+1)= 0
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Either
x =0 or x-1=0 or x+1=0
x=1 =-1
The curve cuts the x-axis at (-1,0), (0, 0) and (1, 0)
y >0 for -1<x < 0
That is, the area in the interval [-1,0] lies above the x-axis.
y <0 for 0 < x <1

That is, the area in the interval [0, 1] lies below the x-axis.
0 1

Required Area= f ydx — f ydx

-1 0

}x(x—l) (x+1) dx — }x(x—l) (x + 1) dx
-1 0

0 1
= fx(xz— 1) dx—fx(xz— 1) dx
-1 0

0 1
= f(x3_x)dx—f(x3—x)dx
0

-1

0 0 1 1
I x3dx—fxdx— fx3dx + fxdx
0

-1 -1 0
57, - (LR
= — | ENlat12 = "1 ES
414 211 4Ty "LZ1,
1 1 1 1
= Z(O_l) —5(0—1)—1(1—0)+§(1—0)
_-1,1 1.1
T4 72 472
-1+2-1+2 2 1 .
= 1 =2 —ZSq. units Ans.
Q.10 Find the area above the x-axis bounded by the curve y* = 3 —x from x =—1to
X=2.
Solution:
yv = 3-x from x=-1to x =2
y = 4/3-X

b
Required Area f ydx
a
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- }mdx

-1

3-X

N W

=2
3

=2

3
2

= 3 M -@) %J

-2
=3 (1-8)
-2

372
2

-1
3

3
5 :
- ? 11— (22) 2:|

= —}(3—x)1/2 —dx
-1

3 3
_(3—2)2—(3+1)2}

14 :
= ?(—7) =73 Sq. units

AnS.

. . 1
Q.11 Find the area between the x-axis-and.the curve y = cos 5 X fromx =-ntom.

Solution:
_ 1
y = 0S5 X

b
Required Area= f ydx
a

from

= }cos%xdx

. T
Sin

I
N X

1|

=T

2(1+1)
2(2)

4 Sg. units

X=-nto

2sing —sin[-5)]

ADnS.

X =T
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T

Q.12 Find the area between the x-axis and the curve y =sin2x fromx=0to x = 3

Solution:

y = sin 2x from

Required Area=

<
o
X

Sin 2x dx

o S— wia »Y—o

1
o~
w
o
c
S
—
wn

Ans,

Xx=0

w |3

Q.13 Find the area between the x-axis and the curve y =+/2ax - x> when a >0,

Solution:

y = +J2ax — X°
To find the limits
Put

y
\J2ax — X*
2ax —X° =
X (2a—x) =

o O Il

Either
Xx =20 or

2a—X

2a
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b
Required Area= f ydx

11
—
)
QD
<
T
<
(3]
o
3

2
= fa\/az—a‘2+2ax-x2 dx
0

2a
= (& - (@ -2ax+x%) dx
0

Zfa \Ja’ — (a—x)* dx
0

Put a—Xx = asind

—dx = acosb do

dx = —acoso do
When X =0, a-0= asin®

. _a_
sin@ = LA
T
% 73
When X = 2a, a—2a =‘asind
—a = asSinod
. _ —a _
sind = a =-1
—TT
=3

a’ —a’sin’® (—acoso) do

1
NIA S— ol

\/a’ (1 — sin’0) cos6 do

1
|
D
NIA Sy ol

a+/cos’0 . cosodo

Il
Y
NS S— ria
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=  a®( cosO.cosO do

Nl S— ra

= a® ( cos?0do

2

1 + cos2
L e[,

ST %NI?I N[y HMI:I

N

NG = la N S— via

o5}

(1 + cos26) do

o
D
+

c0s20 do

NS,
N[,

Ny S— A

2 n 2 . s
a 2 a” | sin202
= 2 [9]—_71”2[ 2 }—_n
2 2
2 2
_ an n LS I 19 PP
2 2
a (nm+m a
= 2( > )+ 4(O+O)
_ a_2(2_)
a 2\2
a’n
= 5 Sg. units Ans.

EXERCISE 3.8

Q.1  Check that each of the following equations written against the differential
equation in its solution.

0] x%=1+y y = cx-1






