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UNIT-9 - APPLICATIONS OF INTEGRATION

Answer the Following (2 marks)

Evaluate : f03(3x2 — 4x + 5)dx.

2x+7
5x2+49

Evaluate: [ 01 dx.

Evaluate: [ 09 ﬁ; dx.

.2 X
Evaluate : fl m dx .

T

- (2
Evaluate : 0 (1+sin@) (2+sinB) '

cos O

1
= cin-1
Evaluate : foﬁ 12 dx.
(1-x2)2

Evaluate : fol's[xz] dx, where [x] is the greatest integer function.

TC

Evaluate : _EEX cosx dx.
2

VX

Evaluate : f23m dx.

Evaluate the following definite integrals : fol 1—3 dx

Evaluate the following integrals using properties of integration:

i)  [’xcos (ex_l)dx (ii) f_%Esinz x dx

eX+1 -
Evaluate : fol e X (14 x — 2x3) dx.
Evaluate the following: f01x3e‘ZX dx
Evaluate fog(sinzx + cos*x) dx
Evaluate f01x5(1 —x2)5 dx.

T T

Evaluate the following: (i)  [2sin™®x dx (i) Jg cos” x dx
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Find the area of the region bounded between the curves y = sin x and y = cos x and the lines x = 0 and x= .

Find the area of the region bounded by y = tan x , y = cot x and the lines x = 0,x = g y=0.

Find the area of the region bounded by the parabola y? = x and the line y = x — 2.
Find the volume of a sphere of radius a.

Find, by integration, the volume of the solid generated by revolving about the x-axis, the region enclosed by

y=2x?,y=0andx =1.

Find, by integration, the volume of the solid generated by revolving about the x-axis, the region enclosed by

y=e 2Xy=0,x=0andx=1.
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1. Answer the Following (3 Marks) ’

1. Find an approximate value offll'5 x2 dx by applying the right-end rule with the partition {1.1, 1.2, 1.3, 1.4,
1.5}.

2. Find an approximate value off11'5(2 — x) dx by applying the mid-point rule with the partition {1.1, 1.2, 1.3,

1.4,1.5}.
3. Evaluate the following integrals as the limits of sums:
() [ (5x+4)dx () f (4x® - Ddx

4. Evaluate: [2(vtan x + vcotx)dx.

dx
4+45sinx

> 1
5. Show that 2 = - log. 2.

dx
a2sin? x+ b2cos?

0 = X an1 (3
6. Prove that [* — = —tan (b), where a, b > 0.

dx
x2—4"

7. Evaluate the following definite integrals:f34

8. Evaluate the following:

() s Idc (i) fpsin®Ocos®0d0 (i) fxt (07 dx
. ) © s _a B "_Te—tanx
9. Evaluate the following (i) [ x>e™* dx (i) 0 costx

10. If [ e™® x3dx =32, a| >0, find a.

11. Find the area of the region bounded by 3x —2y + 6 =0, x =—3, x =1 and X - axis.

12. Find the area of the region bounded by 2x —y +1=0,y=-1,y =3 and y - axis.

13. Find the area of the region bounded by the curve 2+ x — x? + y =0, x - axis, X =—3 and x = 3.

14. Find, by integration, the volume of the solid generated by revolving about y-axis the region bounded
between the parabola x = y? + 1, the y-axis, and the lines y =1 and y = —1.

15. Find, by integration, the volume of the solid generated by revolving about y-axis the region bounded

between the curvey = %\/XZ — 16, x >4, the y-axis, and the linesy =1 and y = 6.

.Answer the Following (5 Marks)

1

sinx+cosx

1. Evaluate [*

2. Prove that [*log(1 + tanx) dx = g log 2.

3. Evaluate the following integrals using properties of integration :

. sin?x . _4 cos?x 1 .. 1log(1+x) = 1
(i) fo sin~1+/t dt + fo cos™ 1/t dt (ii) fo — o dx (iii) fgs 1+\/mdx
—asin"lx -1 n
4. Evaluate the following: (i) ff% dx (i)  JZx*cos2xdx

dx

T
5. Evaluate? ————-.
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T T
— . - dx .. — dx
Evaluate the following: (i) rarycs (i) v

Find the area of the region bounded by the line 7x — 5y = 35, x — axis and the lines x =—2 and x = 3.
Find the area of the region bounded by the ellipse Z—j + ;’—z =1

Find the area of the region bounded by the y -axis and the parabola x = 5 — 4y — y2.

51

Find the area of the region bounded by y =cos x, y =sin x , the lines x = % and x = e

Find the area of the region bounded between the parabola x? = y and the curve y = |x|.
Using integration find the area of the region bounded by triangle ABC, whose vertices A, B, and C are
(—1,1), (3, 2), and (0,5) respectively.

Find the area of the region common to the circle x? + y? = 16 and the parabola y? = 6x.

Find the volume of a right-circular cone of base radius r and height h.

The region enclosed between the graphs of y = x and y = x? is denoted by R, Find the volume generated
when R is rotated through 360° about x-axis.

Find, by integration, the volume of the container which is in the shape of a right

circular conical frustum as shown in the Figure

A watermelon has an ellipsoid shape which can be obtained by revolving an ellipse

with major-axis 20 cm and minor-axis 10 cm about its major-axis. Find its volume using integration.
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