Applications of
Integrals

Curve & X-axis Between two
Ordinates, Area of the Region
Bounded by a Curve & Y-axis
Between two Abscissa

1. The area (in sq.
A=1{(x, y): (x=D[x]< y<2Jx, 0< x <2}, where [{]

denotes the greatest integer function, is :
[Sep. 05, 2020 (I1)]

units) of the

8 1
@ 3273

8 4 = 1
© gx/i—l @ V23

2.  Thearea (in sq. units) of the region

1
{(x, y):OSny2+1,OSny+1,ESxS2} is:

[Sep. 03,2020 (T)]

79 79

n 23
b © T6 @

23
@ ¢ ®

x , 0<x<—

1
3.  Given: fix)= 5 X =

1-x

2
1
and g(x)= (X - Ej » x € R. Then the area (in sq. units) of

the region bounded by the curves, y = f(x) and y = g(x)

between the lines, 2x =1 and 2x = \/5, is:
[Jan. 9, 2020 (ID)]
3

1
@377

143 B
@3O3

1 3
© 37

region 5.

4
® 3 2+1 6.

8.

The area (in sq. units) of the region
A={(x,y) eRxRI0d”xd”3,0d” yd” 4,y d” x>+ 3x} is:
[April 8, 2019 (D]
3. 9 2
@ % O ©F @3
The area of the region
A={(x,y):0<y<x|x|+1and—1<x<1}in sq. unitsis:
[Jan. 09,2019 (I1)]
2
@ 3 (b) 2

4 1
(© E (d 3

Let g(x)=cosx’,f(x)=+/x, and o, B(c.<B) be the

roots ofthe quadratic equation 18x” —97x + > =0 . Then

the area (in sq. units) bounded by the curve y = (gof)(x)

and the lines x =o,x = and y=0,is: [2018]
@) %(ﬁﬂ) (b) %(ﬁ—ﬁ)
© %(\/5—1) ) %(ﬁ—l)

Letf:[—2,3]— [0, o) be a continuous function such
that f(1-x) = f(x) for all x €[-2,3].

If R, is the numerical value of the area of the region
bounded by y = f'(x), x =2, x = 3 and the axis of x and

3

Ry = [ x f(x)dx, then: [Online April 25,2013
-2

@ 3R,=2R, (b) 2R,=3R,

© R =R, (d) R,=2R,

Let f(x) be a non — negative continuous function such that
the area bounded by the curve y = f(x), x - axis and the

T P
ordinates x = N andx=p > 1 is

([3 sinf + %cos B +J§Bj . Then f[gj is [2005]



M-418

10.

11.

12.

13.

14.

15.

16.

{'IT()PI CE Different Cases of Area Bounded ‘ﬁ ,

(@) [§+\/§—1)

© [1—%—&} (d) (1—%+J§j

The area enclosed between the curve y = log,(x +e€) and
[2005]

(b) G—ﬁﬂ]

the coordinate axes is

(@ 1 (b) 2 (©) 3 @ 4
If y = f{x) makes +ve intercept of 2 and 0 unit on x and y
axes and encloses an area of 3/4 square unit with the axes

2

then [ x/"(x)dx is [2002]
0

@ 32 ()1 ©) 5/4 (d) —3/4

Between the Curves

<

The area (in sq. units) of the region
A={xp): )+ <1,20% > [} is: [Sep. 06,2020 (D]

1 7 1 5
@ 3 ) & © % @ &
Thearea (in sq. units) of the region enclosed by the curves
y=x2—landy=1-x%isequalto: [Sep. 06,2020 (I)]
7 16
©5 @73

4 8
@ 3 ) 3

Consider aregion R = {(x, y)eR? : x* < y <2x}. Ifaline

y=a divides the area of region R into two equal parts,
then which of the following is true? [Sep. 02,2020 (II)]

@@ o' -60>+16=0  (b) 30’ -80>>+8=0

© 30*-8a+8=0  (d) o’-60*2-16=0
The area of the region, enclosed by the circle x2 + 32 =2
which is not common to the region bounded by the
parabola y%=x and the straight line y = x, is:

[Jan. 7, 2020 ()]
(@ (24n-1) (b) (6m—1)
(© (12n-1) (d (12r-1)/6
The area (in sq. units) of the region
{(x,y) eR*Ax2<y<8x+ 12} is: [Jan. 7, 2020 ()]

125 b 128 124 g 127

@5 5 ©5 @5
For a> 0, let the curves C|: Y =arand Cy: x2= gy intersect
at origin O and a point P. Let the linex=5 (0 <b < a)
intersect the chord OP and the x-axis at points Q and R,
respectively. If the line x = b bisects the area bounded by

1
the curves, C, and C,, and the area of AOQR = 5 then

‘a’ satisfies the equation: [Jan. 8, 2020 ()]

18.

19.

20.

21.

22,

23.

24.

(@ x0—6x3+4=0 (b) x0—12x3+4=0
(¢) x°+6x3-4=0 (d) x°—12x3-4=0
The area (in sq. units) of the region
{(r,y) e R2:x2<y<|3-2x, is: [Jan. 8, 2020 (ID)]

34 N |
®5  ©5 @7
If the area (in sq. units) of the region {(x, y) : y° < 4x,

x+y<1,x20,y20}isa /2 +b,thena—bis equal to

32
(€] 3

[April 12,2019 (I)]
10 8 2
@5 ®6 ©35 @3

Ifthe area (in sq. units) bounded by the parabola y% = 4Ax

1
and the line y=Ax, A >0, is 5 , then A is equal to :

[April 12,2019 (ID)]
@ 26 () R (c) 24 @ 43

The region represented by [x— /<2 and |x+y[<2 is
bounded by a : [April 10,2019 (D]

(@) square of side length 2./2 units

(b) rhombus of side length 2 units
(c) square of'area 16 sq. units

(d) rhombus of area g./2 sq. units

Thearea (in sq. units) of the region bounded by the curves
y=2%and y =[x+ 1], in the first quadrant is :

[April 10,2019 (II)]
3 3
log,2+= =
@ log.2+> b) >
1 3__1
(©) 5 (@ 2 log,2

The area (in sq. units) of the region

A={(x,y):x2<y<x+2}is: [April 9, 2019 (I)]
00 3 8
@5 ®5 ©F @7
The area (in sq. units) of the region
2
A= {(x, y):y?éxﬁy+4} is: [April 09,2019 (II)]
53
(@) 3 (b) 30 (c) 16 (d) 18

Let S(o) = {(x, y) : »* <x, 0 <x <o} and A(ov) is area of the
region S(av). Iffora A, 0 <A <4, A(L): A(@)=2:5,then )
equals : [April 08,2019 (II)]

Z 1
4 )3 3
@ =) (b) 2@3

1

2 —

4(—) (1)3
© 43 @ 4

| —
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25.

26.

27.

28.

29.

30.

31.

32.

33.

The area (in sq. units) of the region bounded by the
parabola, y=x%+2 and the lines, y=x+ 1, x=0and x=3,
is: [Jan. 12,2019 ()]

15 21 17 15
() 7 (b) > (© 7 (d) >

The area (in sq. units) of the region bounded by the curve
x? =4y and the straight line x=4y -2 is:
[Jan. 11,2019 (D]

5 9 7 3
@7 ®F ©F @

Thearea (in sq. units) in the first quadrant bounded by the
parabola, y=x2 + 1, the tangent to it at the point (2, 5) and
the coordinate axes is : [Jan. 11,2019 (IT)]

8 37 187 14
@5 O35 ©5, @3
If the area enclosed between the curves y = kx? and
x=ky?% (k>0),is 1 square unit. Then k is:
[Jan. 10, 2019 (D]

1 2
@ % ®F OB @F

The area (in sq. units) bounded by the parabola y =x% -1, the
tangent at the point (2, 3) to it and the y-axis is:
[Jan. 9,2019 ()]

8 32 56
(a) 3 ©) 3 (© 3

If the area of the region bounded by the curves, y = x2,

14
@ 5

1 . . .
y= — andthelinesy=0andx=1¢(z>1)is 1 sq. unit, then
X

t is equal to [Online April 16,2018]

4
@5 e ©3 @
The area (in sq. units) of the region
{xeR:xZO,yZO,ny—Zandny/;},is

[Online April 15,2018]

13 10 5
a) — — c) =
@ 3 (b) 3 © 3

The area (in sq. units) of the region

8
(d) 3

{(x,y):x20,x+y<3,x><4yandy<1+ \/;}is:
[2017]

5 59 ER
@5 ®5 ©F @7
The area (in sq. units) of the smaller portion enclosed

between the curves, x2+ y2=4 and y?=3x, is :
[Online April 8, 2017]

34.

3s.

36.

37.

38.

39.

40.

41.

M-419
Lz L2
L2 L 4n

The area (in sq. units) of the region {(x, y) : y? > 2x and

x2+y2<4x,x>0,y>0}is: [2016]
42 T 242
- b)) —-——"=
(@ = 3 (b) >3
ot g 1=t
(0) 3 (d) 3

The area (in sq. units) of the region described by
A={(xy)|y=x2-5x+4,x+y>1,y<0} is:
[Online April 9,2016]

19 7 13
(@) 3 (© 5 (d 3

The area (in sq. units) of the region described by
{(x,y):y*<2xand y>4x—1} is

17
(b) 3
[2015]

5 9 LA}
Wag ®n Oxn O@F
The area (in square units) of the region bounded by the

curves y+2x2=0and y+3x2=1, isequal to:
[Online April 10, 2015]

3] 4 3
@s ®5 ©5 @
The area of the region described by

A= {(x,y) X2 +y2 <land y2 <1 —x} is: [2014]

B2 o E2 A g B4
@ 573 ® 373 © 377 @ 573

The area of the region above the x-axis bounded by the

T
curvey=tanx, 0<x < 5 and the tangent to the curve at

x = % is [Online April 19,2014]
1 1 1 1
—| log2—— —| log2+—
(@) 2( g 2) (b) 2( g 2]
1 1
(©) 5(1—log2) (d) E(l+10g2)
Let A = {(X, y): y2 <4x,y—2x >—4}. The area (in square
units) of the region A is: [Online April 9,2014]
@) 8 (b) 9 © 10 @ 11

The area (in square units) bounded by the curves
y=x ,2y—x+3=0,x-axis, and lying in the first quadrant
is: [2013]
(@ 9 (b) 36

27
© 18 @ 5
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42.

43.

44.

45.

46.

47.

48.

49.

50.

s1.

. T
The area under the curve y =|cosx —sinx |, 0<x<—,
2

and above x-axis is : [Online April 23,2013]

@ 242 (b) 242-2
(©) 242+2 @ 0

The area of the region (in sq. units), in the first quadrant
bounded by the parabola y = 9x2 and the lines x =0, y =1
andy=4,is: [Online April 22,2013]
(@ 79 (b) 1473 (c) 773 (d) 14/9

The area bounded by the curve y = In (x) and the lines
y=0,y=1In(c) andx=01is equal to :[Online April 9, 2013]
(@ 3 (b) 3In(c)-2

(© 3In(c)+2 @ 2

the parabolas x2=Y

The area between and

x% =9y and the straight line y =2 is : [2012]

1072 2042
(@ 2042 ) 3 © 5 @ 1042

The area bounded by the parabola y* = 4x and the line
2x—3y+4=0, in squareunit,is [Online May 26,2012]

2 1 1
@3 O35 ©I @ 5
The area of the region bounded by the curve
y=x3, and the lines, y=8, and x=0, is
[Online May 19, 2012]
(@ 8 d) 16

®) 12 © 10

Ifa straight line y — x = 2 divides the region x* + y* <4
into two parts, then the ratio of the area of the smaller part
to the area of the greater partis [Online May 12, 2012]
(@) 3n-8:m+8 (b) 1—3:3n+3
(c) 3n—-4:n+4 (d n-2:3n+2
The area enclosed by the curves y = x2, y = x3,
x=0and x=p, where p> 1, is 1/6. The p equals

[Online May 12, 2012]
(@ 873 (b) 16/3 (c) 2 (d) 473
The parabola y? = x divides the circle x + y =2 into two
parts whose areas are in theratio  [Online May 7, 2012]
(@) 9n+2:3n-2 (b) In—-2:3n+2
(¢) 7Tm—-2:2n-3 (d) 7n+2:3m+2

The area bounded by the curves [2011 RS]

y? =4xandx*=4yis:

32 ) 16 .
(a) 3 sq units (b) 3 sq units

8
(c) 3 sq. units (d) 0sq.units

52.

53.

54.

55.

56.

57.

58.

59.

60.

The area of the region enclosed by the curves

1
yExx=ey=— and the positive x-axis is [2011]

3
(a) 1 square unit (b) > square units

5 . 1 .
(c) 5 Square units @ 5 square unit

The area bounded by the curves y = cos x and
y = sin x between the ordinates x =0 and x = 3715 is

[2010]
@ 42+2 b) 42-1

© 4/2+1 @ 42-2
The area of the region bounded by the parabola
(v — 2)? = x —1, the tangent of the parabola at the point

(2, 3) and the x-axis is: [2009]
(@ 6 (b) 9 (c) 12 d 3
The area of the plane region bounded by the curves
x+2y2=0and x+3y2 = lisequal to [2008]
5 2 4
@ 3 ®) 3 © 3 @ 3
The area enclosed between the curves y2 =xand y =| x | is
[2007]
(@ 16 (b) 173 (c) 273 @ 1

The parabolas y2 =4x and ¥ = 4y divide the square
region bounded by the lines x =4, y = 4 and the coordinate

axes. If S, S,, S5 arerespectively the areas of these parts

numbered from top to bottom; then S;: S5: Sy is  [2005]
(@ 1:2:1 (b) 1:2:3 (¢) 2:1:2 (d) 1:1:1
The area of the region bounded by the curves
y=x-2|,x=1,x=3 and the x-axis is [2004]
(@ 4 (b) 2 © 3 1

The area of the region bounded by the curves

y=|x-1 andy =3 is [2003]

(a) 6sq. units (b) 2 sq. units

(c) 3 sq. units (d) 4 sq. units.

The area bounded by the curves y =Inx, y =1In|x|,y =|Inx
land y =|In |x||is [2002]
(a) 4sq. units
(c) 10 sq. units

(b) 6 sq. units
(d) none of these

EBD 83
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Applications of Integrals

1. (@ [x]=0when x€<[0,1) and [x]=1when x €[l, 2)

{ 0 0<x<l
y:
X

-1 1<x<2

_4x3/22_l_8x/5_l
3 0 2 3 2
2. (b)
2,3
o
1 4.
1 1 2
2

1 2
Requiredarea = [ (x* + 1) +[ (x+)dx
1 1

[}

Sp(E4)

3. () Coordinates of P(%,OJ,Q[_,O B P S

2 2 2
and § l,l
2°2

Hints & Solutions

(0
(i

P:(I,Oj‘ 0(/3/2,0)
2|

2

Required area = Area of trapezium PORS

V372
zl[ﬁj(lﬂ_ﬁj_i[[x_lﬂ
2 2 2 2 3 2 .

NCES

4 3
(c) Since, the relation y < x2+ 3x represents the region
below the parabola in the 1* quadrant

©0,4) [(1,4)

(30

\_" |00 1,0 30

v y= 4
= xX*+3x=4=x=1,-4
the required area = area of shaded region

1
3 2
L) 3 | x7 3x 3
- fo(x +3x)dx + j] 4dx = {?JFTLJFW]]
=l+§+8=2
32 6
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5. (b)GivenA4={(x,y):0<y<x|x|+land-1<x<1}

s(L2)

AOD V"~

N\

(71’ 0) 9.

.. Area of shaded region

_ fl (= +1)dx + j;(xz +1)dx

=—+—:
3 3 3

6. @
=

=

Also, gof(x) = cosx

7. @

e

=2 square units
Here, 18x2—9nx + m2=0
(Bx—m) (6x—m)=0

T T

a:—’ = —
6 P 3

/3
Q= Jcosxdx :*/_ 1

Req. are
/6 2

We have
3

Rz_jxf(x)dx J.(l x) f(1-x) dx

-2

Using jf(x) dx =jf(a +b—x) dx

a a4 11.

3
= Ry=[(1-x) f(x)dx

2
(v f@)=f(1-x)on[-2,3])

3

3
"~ Ry+R, = jxf(x) dx+j (1-x) f(x) dx

-2 -2

3
= [reax=r,

-2

= 2R, =R,

(d)

I

From given condition

S(x)dx = BSlnB+—cosB+\/—B

n/4

10.

Differentiatingw. r. t B, we get
f(B)=B cosp +Sinﬁf%sin[3 2
T T T T

T =pos(1-ZsnZ =1 T2
f(z) B 2507 7

@ J
S ﬁoge(m)
Ry (RY
N 0 X
x+e=0
0 0
Required area 4 = I ydx = j log, (x+e)dx
1-e 1-e

put x+e=1t=> dx =dt alsowhenx=1-e, ¢=1and when
x=0,t=e

e
A= Iloge tdt = [tlog, t 1]
1
e—e—0+1=1
Hence the required area is 1 square unit.

2
() Given that J f(x)dx = % ; Now,

0
2 2 2
[ e = [ G~ [ £ (x)dx
0 0 0
3 3
=lx f@ -5 =2/ -5

3 3
=0—Z ( f(2):0):—z

@

1
. N 1
Required area = 4 {[Oz 2y*dy+ > area(APAB):l

1
2.t 11 211
Y I R OV T AV
[3[,@0 zxzxz} [3X8 8}

5 5
X—=—.
4 6
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Applications of Integrals

12.

13.

14.

( X
3

() Required area
y

y=x’—1

A==

Area = 2J1-((1 —x)—(x? —1))dx
0

1
=4[ (1-x?)dx
0

3

3
() Lety=x*andy=2x

3

According to question

L ghe-Lle-3)e

o 4
_ 32 ) ﬁ“: 4302 ) ﬁ4
3 4 3 4
— 0 — a
2 o 2 o
2 3y o 2 32, |1 2
=— —==8-a"")-=(16-a
3 4 3( ) 4( )
4 2
N 3/2_01_:f
3 2 3
=80¥? 302 =8

302 -8a?+8=0

(d) Total area— enclosed area between line and parabola

1 2 8
:4(1—_) :45:‘ sq. units
0

15.

16.

1

=21 — | x —xdx
[V
0

|
JUCY

Given curves are
4=y
y=8+12

From eqns. (i) and (ii),

4x=8x+12

= x*-x-3=0

= x*-2x-3=0

= x*-3x+x-3=0

= (x+1)(x-3)=0

= x=-1,3

Required area bounded by curves is given by

3
A= j(8x+12—4x2)dx
-1

2 3
A:SL_F]Z _4i
3
-1
4
:(4(9)+36—36)—(4—12+§]
:36+g_f :44_i:%:%
3 3 3 3

() Given eqns. are, x> = ay and y* = ax

X2 =ay N

NS
Y S,y

mM-423

()
(i)



w-424 Mathematics|

After solving, we getx=a,y=a ) _
. i . = (+2)=8=y+2=+42./2
Now, coordinates of B is (a, @) and 4 is (0, 0) b+2) . Y V2
Now, coordinates of Q is (b, b) Hence, required area
1., 1 3-242
Sb=5 = b=l . 2x de+ 1 ><(2\/_ 2)x (242 -2)

Area bounded by curves and x = 1 is 0

L x? 17 X’
J‘(\/leﬂ__de:_J‘[\/le/Z__]dx
a 20 a

) 3-242 |
{2x—x3/2} +5(8+4—8J§)

0 3 0
2
e A B2 22 +6-42
3 3a 6 3
= daa-2=d’ = 2622 +6-42
= d*+4a*+4=164 3
= a*—12a°+4=0 2
(2= =3-242
17. (@) Point of intersection of y=x*and y=—2x+3 is [ (\/— ) \/_]
btained by x2 + 2x—3 =0
obtained by x* + 2x =ﬂ(3ﬁ_3_4+2ﬁ)+6_4ﬁ
v 3
I
| __&SI_ a2 +b
1
1
X
~ 10 8
3 1 a:8/3andb:710/3:a—b=?+§:6

19. (c¢) Given parabola y*=4Ax and the line y = \x

= x=-3,1
: = J (line — parabola)dz .
4
A

So, required area
-3

1 3 1
= J'(3—2x7x2)dx {3x X —%}
-3

-3 Putting y=Ain )*=4Ax, we getx =0, —

2 a2 3,3
S ) [ R P L 4
2 3 3 3

A
required area = J. (2% —\x)dx
0

T A

18. () Considery*=4xandx+y=1

ya
4/N
W T 3 g
3/2 2 0 3\
0 Bl
9
20. (@) Let,C:|y—x[<2
Cly+x|<2
Substituting x = 1 —y in the equation of parabola, By the diagram, region is square

Y =4(1-y)=)*+4y—4=0

EBD 83
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23. @

0,2)

(x=y+4)

@4
c Required area
dy
(2,-2)
<
y2 =2x

Now, length of side = \/2 , 22 _2./2
4 4 2
21. d y
@ Hence, area = dey: J-[y+4_7de
-2 -2
1,2
0,1 * 64 8
©b —— 8+16——)—(2—8+—j
6 | 6 6
40 14 _54 ¢
1 3 3 3
Area= | ((x+1)=2%)dx (- Area = ydx)
0 —
24. ()
2 X 1
X 2 1 2 -1} 3 1
=|—=tx——| =|=+l-——|-| — |==2—-——
2 In2 2 In2 In2) 2 In2
0 > X
X=X\
=x+2
22. &) yEx
—2
2 y=Xx
_y:X
. A A
Area of the region = 2X.[o ydx = 2.[0 Vx dx
I
I , 3
—1 ] 2 :ZXETCZ

3

Required area is equal to the area under the curves 2 4 2
AQ)= ng(kx\/x) = §x2

y2x*andyd” x+2

2 3

2 —
. required area J. ((x+2)—x")dx A 2 = A2 2
| i S N A

A4 58 5

2 3
|- | =[2+4 +=——2+ 22 16 2 4 o
2 3), 3) L2 77372 x=(—]3:4.( j3

Given,

5 25
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25. @ 27. (b)
A
/ L7 B(25)
0.2 A oonT T
fA- c
©.1)
< A = 01/ 430
.<7(0,0) x=3 p 4
i ,
The equation of parabola x>=y — 1
X The equation of tangent at (2, 5) to parabola is
s=(2) -2
\ Y=3= ) s, (x-2)
Area of the bounded region J[(xz +2)—(x+1)]dx y—5=4(x—2)
‘ 4x—-y=3
¥ x? ¥ Then, the required area
———+x
3 2 N 2
= AP+~ (4x=3)} gy~ Arca of AAOD
9 15 0
=9-——+3=—
2 2 )
2 1.3
= f(x —4x+4)dx — EXZX3
26. 0
372
' o 37
B 3], 8 24
28. B xX=—
A | g
k' k
L 4 (6]
Let points of intersection of the curve and the line be y2 :l X
Pand QO k
L_afXt2 11
= 4 Two curves will intersect in the Ist quadrant at A(E’Ej
¥-x-2=0 -+ area of shaded region = 1.
x=2,—-1

Point are (2, 1) and (—

L l)
4

1

T[%—kszdx—l

EBD 83
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Applications of Integrals

2 1k
> T3 o
3Jk o 3k
2 1

3k2 3k?
= 3i*=

f L
= T

29.

1(0,-5)
vy'
Curve is given as :
y=x*-1
dy
—=2x
= dx

dy)
i =4
= (dx 2,3)

equation of tangent at (2, 3)

y-3)=4(x-2)
= y=4x-5
butx=0

= y=-35

Here the curve cuts Y—axis

required area

3 3
1
_ L Jorsd=[JTa
-5 -1

=

2

:l{2+15—§+25}
412 2

2 3
{y—+5y} %[(w 1)”}:
-5

2[ 32_g)

- =420

3

2168
=4 T3 =3 sq-units.

. . . 1.
30. () The intersection point of y=xZand y= — is(1, 1)
x

Area bounded by the curves is the region ABCDA is given

as:

Area= J'(: X2 dx + J.It l dx
x

3 1 . 1
- {%} +[In(x)]; = g+1n(z)

0

carea=1

= §+ln(t) =1 31n(t)=§ —t=e3

31. (b) Theintersection pointofy=x—2and y= Jx is 4,2).

The required area

16

_ 4 1 _ _
—joﬁdx-zxzxz_?—z_?




M-428  Mathematics |
32 i (2 B, m),
' 52 73)
[—1 + 2—“} x2= L + an
23 3 B3
A22)
P
34. @ 0 5
Area of shaded region P

1 2 2 2
_ [+ vxdx+[ (3 - x)dx - [ Z-dx
0 1 0 4

37

5 27 3P
1 x2 2 X X 5 .
=[xlo+| = | +[3x]; —{7} —{—} =Esq.un1ts

3 |
2 Jo

33. @

From the equations we get;
x*+3x-4=0

= X+t4H)E-1)=0 = x=-4,x=1
whenx=1, y:\/g

1(1 2
Area= J.Ux/gx/;dymj 4—x2.dx}<2
o\o 1

3/2 2

_ {ﬁ@ +{z.§-{§+?}} x2

1
32 2
= ﬁ[x ] +(£\/4—x2+25in_1%] x2
0 1

Points of intersection of the two curves are (0, 0), (2, 2) and
(2,-2)
Area= Area (OPAB)— area under parabola (0 to 2)

2 2
=M—I\/§\/;dx :Tt—§
4 0 3

35. (a) y=x-5x+4

Required area =4, +4,

_1 4.2
75X2X2+ L(x —5x+4)dx‘
20 1Y it

= +g_ 6 $q. units

36. (b) Required area
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Applications of Integrals

37.

38.

M-429

2
Uy L y_
4] 2 3
-1/2 -1/2

13,3 15

:4[2 8} 48 32_48_96 32
(c¢) Solving

y+2x2=0

y+3X2:

1,2 (1,-2)

Point of intersection (1, —2) and (- 1, —2)

Area— 2@((1—3x2)—(—2x2))dx

=15 - 6 = 9 sq units
(¢) Given curves arex?+ )%=
Intersecting points are x =0, 1

landy?=

Area of shaded portion is the required area.
So, Required Area= Area of semi-circle
+ Area bounded by parabola

1 1
2= dx = g+2jx/l—xdx
0 0

(. radius of circle=1)

(@ The given curve is y = tanx (1)

L
477
Equation of tangent at P is

- (3

when x =

T
ory=2x+1- 5 (2

Area of shaded region
area of OPMO — ar (APLM)

T
j04 tan x dx — %(OM —OL)PM

ljn ©nm-2
= [logsecx]? —=1—- 1
[fogseeg 2{4 4 }
1 1
= E{lng E} sq unit
() Area of shaded portion
Y
V' =4x
4
M @.4)
2
1_
X' — X
L E72 3 4
2T
YV
_J'4(&4)d _.[4 ﬁd
T2 2 M= 4 Y

4 4
2 3
LY AR B O
21 2 4| 3
-2 -2
64 8
=9

=—[{8+16} {2- 8}]‘ ‘



M-430

41. (a) Given curves are
y=x
and2y—x+3=0
On solving both we get y=—1, 3

Y
,3)
3 X
=3
/ 2
3
Required area = J. {(Zy +3)— y2 } dy
0
3
3
—{yz +3y—y—} =9.
3o
42. () y=|cosx—sinx|
Y
f(x) = cos x g(x) =sinx
|
|
I
! X
1
0 /4 w2
/4
Required area = 2 I (cos x —sin x) dx
0

=2 [sin X+ cos x]g/4

=2 {%— 1} = (2\/5 —2) sq. units

4
43. (d) Required area= _[ \/% dy
y=1

4

4
1 12 1.2 5
=-fy/dy 3 3(y3)

W

y=1 1

=~ 22y (1‘/2)3]=§[8—1]

O | \OIN

14 .
x7 = ry Sq. units.

)
Q)

44.

45.

46.

() To find the point of intersection of curves y = In (x)
andy=1In(3), putIn (x)=1n(3)
= In(x)-In(3)=0
= In(x)-In3)=In(1)
= Z=1 , > x=3
3
Y
y=In(x)
y=In(3)
[l X
§) / 13
3 3

Required area = Jln (3)dx— Jln (x) dx
0 1

=[xIn @], ~[xIn ()~ =2
12

©) )
=4.X2 y:*X
R A A
y=2

X

2
Required area= 2 I [\/97 - \/% J dy
0

3, 3
—2][3 y——de 2| = 3 3y2—§x§.y2

0

2 2

33
=2|2y2 _Eyz

3

5
=2x|=y2
3)/
0 0

:2%2[;#

() Intersecting pointsarex=1,4

2x+4
.. Required area = {2\/_ [ )}dx

4
3 4
ZxA 2x2 4

1

{508 -Lon [0

4
X
3

1
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Applications of Integrals M-431

Now, area of I = Area of circle — area of 1.

4 28 28-27 1
:3(7)—5—4 =57 9=—3 =3 =4n—(n-2)=3n+2
3 - ired rati area of | n—2
] 13 ence, required ratio= ————_— =

47. () Required Area= I y “dy area of T 3m+2

y=0 49. (d) Given curves are y =x2and y =x°

Y Also,x=0andx=p,p>1
Now, intersecting point is (1, 1)
= y=x

0o x=p
A\ 4
\ 4
Y
P

1
%+1 4 0 1_x3 x* +x4 x3p
0 6 3 . 43
3 a)? 3r4a1 3
:—[(8)5_0}—[2J=—x16=1zsq.unit. (1 0P P )
4 4 4 - —=|—-—|4|—————+—
6 \3 4 L4 3 4 3)
48. (d) LetIbethesmaller portion and II be the greater portion 4 3
. 1 1 1 1 1 3p"—4p
of the given figure then, = et ———=
6 3 4 4 3 12
3
3p-4
= %:0:;&(@—4):0
4
= p=00r§

Since, it is given that p > 1
.. p can not be zero.

Hence, p=—

3

50. ) o e

x2+y2=2

y

0
Areaof I= J[V“_xz —(x+2)]dx O\
)
X 4 X 0 x? "
[ 2 -
={— 4—x +Esm (Eﬂ_z—{TJrlez D(1,-1)

2

_ 4 s
—|2sin7 (=1 —{——+4}=2 Z-2=n-2 2
|: o ( )} 2 X2 § Area of circle = TC(\/E) =2n



M-432

51.

52.

Area of OCADO =2 {Area of OCAO}
=2 {area of OCB +area of BCA}

1 2
= 2fypdx+2f y.dx
0 1

where ¥, :\/; and y, = 2—x2

1 2 5
. Required Area=2[/x dx+2 | V2 —x%dx
0 1

V2
[2 } I:x\/2—x2 . -1 x]
=2|=1-0|+2| ———+sin —
3 2 J2

4 n n 1 4 n 1 3n+2
= —+24————— =—42{———t =
3 2 4 2 3 4 2 6

Bi o, 3n+2 9n-2
1gger area = - =
£8 6 6
- Required Ratio = ——— i.c.,9n—2:31+2
.. Required Ratio = In+2 1.€.,9n1—-2:371
Y
®) )
X 0 1 X

v

Required area = j!(Z\/— - ﬁ\ dx
)

4

) 2( 32) S

- Ls/zJ 12
4 64 32

:EXS—E =?—16 =73 s units

(b) Area ofrequired region AOCBO

] 1 x? 1
:fxdx+ —dxz{—} +[10gx]f
0 1 2 1o

—1+1—3 it
=5 F1=7 sq. units

53.

Y x=e
////zyx
(1,1)
A
g
0 Be,g
X
C
@ 4
coS X sin x
\ 5w 3i
: T 4 2

Area above x-axis = Area below x-axis

.. Required area

0 /4 n/4

/4 m n/2
=2 I (cos x —sinx)dx + j sin xdx — J- cos xdx

= (s scos )y + (cos ) ~(sin )7

:2[\/5—1+1+%—1+%}

=2[V2+2-1]=4/2-2

b)
D(0, 3)

A(0, 2)

{(rgorfegH-3)

//////Ec430) 0 (5,0

For slope of tangents at (2, 3)
-22=x-1
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Applications of Integrals M-433

1
P P A E . AE L 2ol
dedr 20y-2) “AVF f f
:(ﬂ] __1 1 :>2{2—i}=2{ﬂ}:i sq. units
dx)i2,3y 2(3-2) 2 3 3 3
. . ) _
Equation of tangent 56. gai XIt is clear from the figure, area lies between y* = x and
1 Intersection point y=x and y* =xis (1, 1)
y=3=2(r-2) yox
2 Y
= x-2y+4=0 () y= Ly =x
The given parabola is (y —2)> =x—1 ...(ii) Yz
vertex (1, 2) and it meets x-axis at (5, 0) X< 7 > X
Then required area = Ar ABOA + Ar (OCPD) — Ar (AAPD) 0,00 Q
1 3 1
== dy ——x2x1
2X4X2+-[oxy 2 v
3 2y} ’ " Required area = J‘l d.
3+I0(y—2)2+1dy3+|:—(y_3 ) +y:| «d o2 = 31)dx
0 32 27
=3+B+3+§} = 3+ 6=95q. units _I (Jx = x)dv = 3/2 _70
55. (@ Given x+2)7 =0= )% =2 :Z[xM]‘ _l[xz}‘ R
2 3 o 2l 3 2 6
and x+3y2 =1= y2 = —l(x—l) 57. (d) On solving, we get intersection points of %2 = 4y
; 3 : dy*=4 (0,0)and (4,4)
On solving these two equations we get the points of andy =axare (U, Y) an g
intersection as (-2, 1), (-2, 1) x'=4y
y'=4x
i Sy
.

4
Sy =8 = [ yax
The required areais ACBDA, given by 0
1 ¢ —_?xzd = X —16sq nits
1-x dx— —x dx B Tx_ 12 3 -
aeaf | i [ | 0
3 4
4 2) 2 3
0 X 2x2  x
112 3/2} 1 [2 3/2} Also S =I 2Wx—=|dx =| 22X
29— 2a -—|=z S0
j{3[3( A P N 2 OL 4J 312
2 0
R T P A s T P T2 4 16 16 .
32{ 3><3(0 3 )} 2><3(0 2 ) _EXS—?—?sq.umts

288,85 =1:1:1



n-434 Mathematics

60. (a) Separate graph of each curve

58. @ Y ,

y=Inx

— X

(1,0)
] y=ix| y=n x|

0
Required Area

X X
(1>0) (_150) (150)

3 2 3
X
A=2[ (x~2)dx :2{——2% =1
2 2 H [Note: Graph of y =| f(x) | can be obtained from the graph of
59. (d) Intersection pointofy=x—1andy=3—xis(2, 1)and the curve y = f(x) by drawing the mirror image of the portion
eqns. y=—x+landy=3+xis(-1,2) of the graph below x-axis, with respect to x-axis.
Hence the bounded area is as shown by combined all figure.

Y
y=—x+1
(71,2>\Ié
X’ . '
y=3+x -l 0[(rop 2 y=3_x
¢ 1
4= I {B+x) = (-x+D}dr+ Required area = 4J' (—lnx)dx
1 ! 2 I0
j{(3_x)—(—x+1)}dx+_[{(3—x)—(x—1)}dx = —4[x fn x—x]; =4 sq. units
0 1

0 1 2
= [ @+20)dx+ [ 2dx + [ (4 - 2x)dx
_1 0 1

2 0 1 2 2
:[2x+x 11+[2x]o+[4x—x l
=0—(2+D)+(2-0)+(8-4)-(4-1)
=142+4-3=4 sq. units
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