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Exercise 3.7

Q1. Find the area between the x axis and the curve y = x* + 1 Ffrom x =1 fo
x=2

Solution

The required areq is

= J'f(x2 +1 )dx = J':xzdx +f,2 1 dx

- e

2 - (2 (1)
*oxi= (-5

Q2. Find the area above the x-axis and under the curve y = 5-x* from x =-1 to

x=2

Solution

The curve cuts axis at V5 and -V5

The required areq is

= [°(5 —x?) dx

Sx 2, - = 2, =(5(2)-5(-1))- (=25 )

3
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Q3. Find the area below the curve y = 3\/x and above the x-axis between x
=] tfo x=4

Solution

The curve cuts x- axis and i1s Iin the 1*' quadrant at x=0.

The required areq is

=J':3v’§ dx = 3]:(1')"’2 dx

xl/Z#l

$ =3 2/3x3/z 4

1/2+1

=9 )(3/2 "l =2l(4)3/2 — (1)3/21
=2[(2%)3/2 - 1] - 2(8-1}

=2[7] = 14 (5q. units)

Q4. Find the area bounded by Cos function from x = - % and x =

~NIA

Solution

y = Cos X

The given curve cube the x-axis at x = - % and x = -'5'-

m n n
3 4 3

K2 R O RN A A

The required arec
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=3In E" Sin (%) =1-(-1)
=2
The required areo

= 2(5q. units)

Q5. Find the area between the x-axis and the curve y =4x - x*.
Solution
y = 4x-x* = x(4-x)

Given curve cuts the x-axis at the points (0,0) and (4,0)

As 4x-x* 2 0 for 0 = 4 the curve is above the x-axis with interval [0,4] so,

The required areag

- f;(f}x — x%) dx

=2 x2 § - 5 §=2((8) - (0)7)- (=2 )

3

=2(16)- (2 )=32 -2 =222 =2 (5q, units)

Qé. Determine the area bounded by the parabola y = x* + 2 — 3 and x-axis.
Solufion
For x intercept pointy =0

We have X! +2x—-3 =0
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(x+3)(x-1) =0
— X=-3,x=]

The parabola cuts the x-axis at x=-3 and |

Asy < 0for -3< x <150 the area bounded by the curve is below the x-Qxis.
Thus

The required area
_ M
= [_,(x? + 2x — 3) dx

J
X -3 2 -3 -3
= 1 = AT g = 3x

(S0 ) 4 ((=3)% = (1)7)-3((-3)-1]

(-2-!? ) #(9=1)= 3(-4):%.{. 8+12 = -Tza_ +¥20=—""2 3—: (SQ. units)

3 3

Q7. Find the area bounded by the curve y = x° + 1, the x-axis and line x =2

Solution
y=x>+1
y=(x+1)(x*=x+1)
Let y=0= (x+1){x*=-x+1)=0
= =-] orx*=x+1=0
X =1+ 12_‘
x=11~.’§'

The curve cuts the x-axis only at the real valve x=-1
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The required areao

= fl(xf’ + 1) dx

4
=, & 3 2
—t — -'- x -'

=(2=2 ) + () - (-1)

_ f16-1 _15 _15+12 _ 27 .
- ( - )+2+1'T+3 —— -T(Sq.umts)

Q8. Find the area bounded by the curve y = x* — 4x and the x-axis
Solution
Yy = x>-4x = X(x* — 4)
if y=0 = X(x*—-4)=0=x=0
or (x*—4) =0
.e x=0 OrXe=4 =x=42
X =42

thus the given curve cuts the x-axis at (0,0) ,(-2,0).(2.0)

vy = 0 when -2< x < 0,therefore the y < 0when 0< x < 2 therefore the

curve 1s gbove x-Oxis curve is below the x-axis

The required area
- ffzy dx - f;y dx _[_oz(x:" — 4x) dx -j'oz(x3 — 4x) dx
= x3 dx-41" x dx-I"_x3 dx +4("°_ x dx
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=(2=52 ) - 2((0)2 - (-2)7)

_((2)‘-(0)‘

) - 2((2)* - (0)?)
= (=22 ) = 2(=4) = =2 4 2(4) =-4+8-4+8

The required areo = 8 Sqg. units

Q9. Find the area between the curve y =x(x-1)(x+1) and the x-axis.

Solution

y = X[x-T}{x+1)

if y=0 = X(x-1)(x+1) =0
= 3. =) X-I=00rx+'=0
= X =0 X=],x=-]

The given curve cuts the x- axis at (0,0) (-1.0)(1.0)

As,y20for-<x <0andy<0Owhen0< x <1 the curve is above the x-axis

for -1<x<0 and the curve is below the x-axis for 0 <x<|

Thus the required area
E j’f‘(x3 - X) dx -J'o!(x3 — X) dx

= ffl x* dx -4_[_0‘,\' dx -folx:‘ dx +4f;xdx

- X x* o _ x* ¥ 4
B = " = st = g TE T
=((0)'-(-2)‘ ) B ((o>=-(-z>“’ ) B (m‘-w)‘ ) + ((1)2-(0)2 ) B
R P4 é é

S | i i L _l_l l l = —i=3¥+et+e

sz T Iz TiTiTI s

-Z+4 1

= = —=3Q. unifs

4 2
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Q10. Find the area above the x-axis bounded by the curve y* = 3-x from x =
-1 to x =2.

Solution

y¢ = 3-X =y =+V3 —x

The branch of curve above x-axisisy= v3—x asy = o for-< x < 2,50 the curve

IS above the x-axis in the interval (-1,2)

Thus the required area

=f_2‘\/3-x dx = fz_l\JB-x dx

-Lrl

(3-x)¢ -1

= [, B-x)"(-Ddx= SF— ;

=§ (3_x)3/2 51

= §|(3 — (_1)]3/2 — (3 — 2)3/2]

=@ - (1)¥?] =3(8-1)

- . 14 .
=X /] = T(Sq. units)

Q11. Find the area between the x-axis and the curvy y = cos g fromx=-mrto

.

Solution

As the graph of Cos %x Is above the x-axis in the interval - to n so, the

required areag
_ (" x = [*® ¥ .
= [__ Cos ~ dx J_. (Cos ~ dx).- dx
— n~ t = T TR oy SR

2 Sin ~ n 2[Sin = Sin( 2)]
=M 1N =211411 = 4
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Q12. Find the area between the x-axis and the curve y = Sin 2x from x =0 to x

|
3

Solution

The required area

=J'0"/3 Sin2x dx = %f;“ - Sin 2x(2) dx

1 1

=-=- (Cos 2x g” =--[Cosz—”-COSO]
Fd 2 2

=-[=-1)==[="]

= (%-)('2—3) ='§ $Q. units

Q13. Find the area between x-axis and the curve y = VZax — x> when a>0
Solution
y = V2ax — x?
when y =0 = 0 =v2ax — x2
= 2ax —x*=0(2zx)x=0
= x=0,x=2a

Thus the given curve cuts the x-axis ot x=0 and x=2a Asy = o for0< x < 2a, 50O

the curve is above the x-axis in the interval (0,2q).

Thus required areaq.

= joza V2ax — x?2 dx = J‘;a vae — a? 4+ 2ax — x? dx
= J’oza a? — (a¢ = 2ax +x%) dx = j’oza Ja? — (a = x)? dx

Put a-x=a Sinf dx whenx =0
=Q Cos 6 df dx a=-0=adiné
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When x = 20

g-2a=aSin@

-a=Sin#
Sin@ = -
Sine =-m/2

Area 20

= oza Ja? — (a—x)? dx
j "% Ja? —a’sinf x (-a) Cos 6 db

n/2

2 Jai(T=Sn?8) (aCos 6) de

I "2 VaZCos?8 (aCos ) dé = j' "/2 aCos 6 x (aCos @) df

=a% [ "*Cos?6 d@ =L [ "/*1de+% [ "*Cos26 ap

2 2

3 a Sin 20

= n/2 + o, 2 n/2
2 -n/2 2 2 -1t/2

f--[- -(--)] + —[Sm m = Sin(=mn)|
_a*m .= a‘ _a* 2nm
=TI -0=7.7

The required area = %az (SQ. units)
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