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Applications of Integrals

-

Topic-1: Curve & X-axis Between two Ordinates, Area of the Region Bounded

L"E;] by a Curve & Y-axis Between two Abscissa
cg I MOQs with One Correct Answer B MOQs with One or More than One Correct Answer
1.  The area of the region [Adv.2021] 5. Let f: [0,1] — [0,1] be the function defined by
( - L i s N iy 2 ;
J\l{x.l\'}:t.ﬁﬁ.x's—'. cy<lx23yx+y22r18 )=t —. Consider the square region
\ e d 3 g 3
S=[0,1]%[0,1]. Let G= {(x,y) € S : y>f{x)}be called the
\ 11 b) 35 3 13 oreen region and R= {(x, y) € S: y<f(x)} be called thered
@ 3 (0) 96 06 S, re LetL, ={(x.h)eS:x e [0.1]} be the horizontal line
s o N L .\ T L drawn at a height h < [0.1]. Then which of the following
s Let g(x)=cosx".f(x)=vx.and @ D(x<p) be the o
i statements is(are) true? [Adv. 2023]
et — Then . : I 2' ,
the area (in sq. units) bounded by the curve y =(gof)(x) (a) Thereexistsan h e ZEJ such that the area of the
and the lines x=c,x =P and y=0.1s \dyv. green region above the line L, equals the area of
2018] the green region below the line L,
e ML e ) ' 12
(a) ;(v."i +1) b) =(3—2 (b) Thereexistsanh € 15 such that the area of the
o - 3

I s
(© ;(\54} (d (3-1)

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

2

Let R = j‘ xf(x)dx , and R, be the area of the region
=
bounded by y = f(x), x =—1, x=2, and the x-axis.

Then [2011]
(a) R = ER: {b) R] - 3R2
¢) 2R =R, (d 3R =R,

- Let the straight line x = b divide the area enclosed by
=(1 -x)?.y=0,andx=0intotwo parts R, (0 < x < b)

”

[
and R, (b < x < 1)such that Ry — R, = —. Then b equals
[2011]

6.

red region above the line L, equals the area of
the red region below the line L,
o

(¢) Thereexistsanh eﬁi such that the area of the
=

green region above the line L, equals the area of
the red region below the line L,

(d) There exists anh e[i %} such that the area of the

red region above the line L, equals the area of
the green region below the line L,

2
Let S be the area of the region enclosed by y =¢™*
y=0,x=0andx=1; then [2012]
. 1 1
(a) S=— (b) S=21-——
e =
L nalai e 1)
(c) S<—|1+— (d) S€£—=+—|1-——
4 veE N2 AJe V2 )
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7.  Area of the region bounded by the curve y = & and lines
x=0andy=eis |2009]

€
(a) e-1 () fln(e-t-l—_rlci‘r

.y

Consider the functions defined implicitly by the equation
y3 — 3y + x = 0 on various intervals in the real line. If

rx (=0, —2)U(2, x). the equation implicitly defines a unique
real valued differentiable function y = £ (x). If x €(-2, 2), the

equation implicitly defines a unique real valued differentiable
function y= g(x) satisfying g(0)=0. [2008]

8. If f(~10v2) =22, then f*(~10v2)=

M2 42
(@) 2332 ® “7332
(c) ﬂi‘ (d 4J_
R 3

9.  The area of the region bounded by the curve y = (x), the
x-axis, and the lines x=agand x= b, where —0 <a<b<-2,
is

(@ I———m+bf(b) af (a)
@’
b
(b) - ———-—-——dx+b{(b) af (a)
23?1
© [——>5—dx—bf(b)+af(a)

3((f(x1}3 =

(d f ———dx bf (b) + af (a)

g;} 10 Subjective Problems

12,

313,

14.

16.

B57

(@) 2g(-1) ®) 0 (© —2g(1) (@ 2g()

- = >

e o T

Letb=0andforj=0,1,2, ..., n let S be thearea of the
region bounded by the y—axis and the curve xe® =sin by,
Jr o UM | show that S, S, 8,005
[, b

geometric progression. Also, find their sum for a=—1 and

b=m. [2001 - 5 Marks]

Let A, be the area bounded by the curve y = (tan x)" and

§, are in

thelinesx=0,y=0andx = -E . Prove that forn=> 2,

l and deduce - <A, < 4 ;
2n+2 2n-2
{1996 - 3 Marks|
Consider a square with verticesat (1, 1), (-1, I),(=1.—1)
and (1, — 1). Let S be the region consisting of all points
inside the square which are nearer fo the origin than toany
edge. Sketch the region S and find its area.
[1995- 5 Marks|
Find the area of the region bounded by the curve

An+An—2 2 n—1

T

C:y=tanx, tangent drawnto Catx = u and the x-axis.
[1988 - 5 Marks]|

Find the area bounded by the x-axis, part of the curve

8
S [] +x—2] and the ordinates at x = 2 and x = 4. If the

ordinate at x = a divides the area into two equal parts, find

a. [1983 -3 Marks]|
£ ot

For anyrealt, x= £ +’e Y= £

the hyperbola x* —3* = 1. Show that the area bounded by

this hyperbola and the lines joining its centre to the points

is a point on

(( £(x)) -1) corresponding to £, and 1, is 1. [1982 - 3 Marks]
1
0. |egtde=
-1
C%] Topic-2: Different Cases of Area Bounded Between the Curves

e T

LetS {(x y)eIRXR x20, v>(} y2<4xy€12 2xand
3y+ J_xés\f_} IftheareaofthereglonSm a2 , then

o is equal to [Ady. 2024]
17 B

@ - (b)
17 17

© 7 @

%

Let the functions /:R — R and g:R—> R be defined

x 1 =
by f(x)= &1 el and g(x) =E{e P i
Then the area of the region in the first quadrant bounded
by the curves y = f(x), y = g(x) and x=0is [Adv. 2020]

=1

(a) (2—\/3)+-:1-;(e—e_1) (b) (2+\/§}+-;-(e—e_1}

© {Z—ﬁ)+-li-(e+e"1) (d) (2+x/§}+%(9+e_1]




3.

The area of the region {(x,y:xyss,l Snyl} is

[Adv. 2018]
(a) Sloge2—? (b) l6log52—%
7
(©) Sloge?-—g (d) 16log,2-6
Area of the region
{(x,y}eR’:yz,[‘i)carJLSysx+9£15}
is equal to [Adv. 2016]
1 i 3-¢ 0= 320
(a) 6 (b) 3 (c) 3 (d) 3
The area of the region described by
A={(x,y):x2+y2 <land y* Sl—x} is: [Adv.2014]
b L
@ 573 ®) 5*3
n,4 L
@23 @ s

The area enclosed by the curves y = sin x + cos x and
s
y= |cos X —sin x[ over the interval l:Ds E:' is [Adv. 2013]

(@) 42 -1) ®) 2J2(2-1)

© 22+ @ 2V2(2+1)
Let fbe a non-negative function defined on the interval

[0,1].If f,h_(f'(:))zd: = Tf(:}dt, 0<x<l,
0 0

and £(0) =0, then [2009]

The area of the region between the curves

1+sinx 1-sinx
r=y and y=
cOS X cosx

n
x=0and x=z is

bounded by the lines

[2008]

10.

12.

© 242

¥Z-1 7
@ | . = dt
o (1+1°)Wl=1¢
\.‘E—l
4¢
(®) o
& '!, A+ -1
2+l 4t ;
() 5
o +2W1-£2
241

@ j—‘—-dr
T Q+w=£

The area bounded by the parabolas y = (x + 1)? and
y=(x—1)?andtheliney=1/4is [20058]
(a) 4 sq. units (b) 1/6 sq. units

(c) 4/3 sq. units (d) 1/3 sq. units

The area enclosed between the curves y = ax® and
x=ay* (a>0)is | sq. unit, then the value of a is [2004S]

@@ 143 (b) 12
(c) 1 (d 173
The area bounded by the curves y=+/x, 2y+3 = xand
x-axis in the 1¥ quadrant is [20038]
(a) 9 (b) 2744
(c) 36 (d) 18
The area bounded by the curves y=|x| -1 and y=—|x| + 1 is
[20028]

@ 1 () 2

d 4

Let n > 2 be a natural number and f: [0, 1] = R be the

function defined by [Adv. 2023]
1
n(l-2nx if0<x<—
(I-2nx)  if0sx<——
2n(2nx ~1) R
f( - 2n 4n
i 3 1
4n(l-nx) if—<x<—
4n n
P (mx-1)ifL<x <1
L n-1 n

If n is such that the area of the region bounded
bythecurves x=0,x =1, y=0and y=f(x) is 4, then the
maximum value of the function fis



14.

£(9)=# + and g(x)-

If o is the area of the region

{(x,y) eRxR:!xJé%,OSy <min { f(x), g(x]}},

then the value of 9a is [Adv. 2022]

A farmer F, has a land in the shape of a triangle with vertices
at P(0,0), Q(1, 1) and R(2, 0). From this land, a neighbouring
farmer F, takes away the region which lies between the
side PQ and a curve of the form y=x"(n> 1). If the area of
the region taken away by the farmer F;, is exactly 30% of
the area of APQR, then the value of n is

[Adv.2018]

_,

P N

6
16. LetF(x)= IZcoszr(df)furaﬂxERand
X

1
I [Ov E} —[0,%) be a continuous function. For

1
aes I:Us E:I ,if F'(a)+2 isthe area ofthe region

bounded by x=0, y =0, y =f{x) and x = a, then f{0) is
[Adv. 2015]

& :

Question Stem for Question Nos. 17 and 18

Consider theregion R={(x,y)e R x R : x 2 Oandy* <4 —x}.
Let F be the family of all circles that are contained in R and have
centers on the x-axis. Let C be the circle that has largest radius
among the circles in F. Let (o, B) be a point where the circle C
meets the curve y* =4 —x,

17. Theradius of thecircle Cis .
18. Thevalueofais .

[Adv. 2016]
|Adv. 2016]

6

19. o divides the area of region

If the line sx
R= {(x,y) eR%:x’< y<x,0<x S]} into two equal
parts, then |Adv. 2017]

1 1
D<a<s— —<a<l
@) - ®) <o

© 20*-402+1=0 @ o*+402-1=0

e : B59

20. For which of the following values of m, is the area of the
region bounded by the curve y=x — x* and the line y = mx

equals 9727 [1999 - 3 Marks|
@ -4 d 4

(b) -2

© 2

Mazich the integrals in Column I with the values in

21.
Column 1 and indicate your answer by darkening the
appropriate bubbles in the 4 x 4 matrix given in the ORS.
[2007 - 6 marks]
Column | Column IT
1
dx 1 [2)
A = =
( 1_]1]”2 ®) Slog|
1 = .
B) |- (@ Zlog(—J
',[\.‘I-.x:2 3
© [ O =
£ 2 a X
2 1-x° 3
: dx
(D) &) -
-[ 2 -1 2
5E
Consider the polynomial

f(X)=1+2c+32 +4x°,
Let s be the sum of all distinct real roots of f (x) and let

t=s|. [2010]
22. Thereal numbers lies in the interval
1 3
@ [—;,0] (b) [~IL—3]
LAl 1
o (3-3) ® (o)
23. Thearea bounded by the curve y = f(x) and the lines x=0,
¥=0and x=1, lies in the interval
3 21 11 21
@ [;:3J (b) (a’g)(c) ©.10 @ (O’a)
24. The function f'(x) is

1 1
(a) increasing in [_!,— Z} and decreasing in [_Z,rj

1 1
(b) decreasing in [4,—4] and increasing in [*Z,IJ

(c)increasingin (—t, f)
(d) decreasing in ( ¢, £)



B60

/_—'WI E: :‘: “,‘I'—

é ;7 10 5
4a* 4da | f(-1) 322 +3a

25. If |46% 4b 1| £Q) |=|36%+3b |, fix) is a quadratic
4t 4c 1[LFD] |32+3c

function and its maximum value occursatapoint V. Aisa
point of intersection of y = flx) with x-axis and point 5 is
such that chord 4B subtends a right angle at V. Find the
area enclosed by f{x) and chord 4B.  [2005 - 6 Marks]
26. Find the area bounded by the curves x* = y, x> = —y and
y=4x-3. [2005 - 4 Marks]
27. Find the area of the region bounded by the curves y = x2,
y=[2—x? and y =2, which lies to the right of the line x= 1.
[2002 - 5 Marks|

28. Let f{x) be a continuous function given by

)= 2% [x]=1
= x2+ax+b, |x|>1

Find the area of the region in the third quadrant bounded
by the curves x = — 2 and y = f{x) lying on the left of the
line 8&x+1=0. et

29, Let C] and C, be the graphs st (5'1
of the functions y=x?>and
y=2x,0<x<1respectively.
Let C, be the graph of a
function y =flx),0<x <1,
A0)=0.Forapoint Pon C,,
let the lines through P,
parallel to the axes, meet C, (o 1o [11] ~—ho
and C, at Q and R G R
respectively (see figure.)

[1999 - 10 Marks]

4 [1:H

C; c,

? Answer Key

30.

7
e

34.

36.

38.

fix).

Mathematics

If for every position of P (on C,), the areas of the shaded
regions OPQ and ORP are equal, determine the function
[1998 - 8 Marks|

Let fix) = Maximum {x°, (1 —x)?, 2x(1 —x)}, where 0<x< 1.
Determine the area of the region bounded by the curves
y=flx). x-axis, x=0and x=1. [1997 - 5 Marks]
A curve y = fix) passes through the point P(1,1). The normal
tothe curveat Pisa(y— 1) +(x—1)=0. Ifthe slope of the
tangent at any point on the curve is proportional to the
ordinate of the point, determine the equation ofthe curve.
Also obtain the area bounded by the y-axis, the curve and
the normal to the curve at P, [1996 - 5 Marks]|
In what ratio does the x-axis divide the area of the region
bounded by the parabolas y = 4x —x*and y = x>~ x ?
[1994 - 5 Marks]
Sketch the region bounded by the curves y = x2 and

[1992 - 4 Marks]

2
y= 5 . Find the area.
l+x

Sketch the curves and identify the region bounded by

X % Xx=2,y=Inxandy=2" Findthearea ofthisregion.

4 [1991 - 4 Marks|
Find all maxima and minima of'the function
y=x(x-1%,0<x<2 [1989 - 5 Marks|
Also determine the area bounded by the curve y = x
(x—1)?, the y-axis and the line y =2.

Find the area bounded by the curves, x* + y?.= 25,
4y =|4— x| and x = 0 above the x-axis. [1987 - 6 Marks]

Sketch the region bounded by the curves y=v5 —x?

and y =[x — 1| and find its area. [1985 - 5 Marks]
Find the area of the region bounded by the x-axis and the
curves defined by [1984 - 4 Marks]

T b T in
-—<x<—; y=cotx, —<x<—
3 Ll

)= tanx,
s 3 6 2

Topic-1 : Curve & X-axis Between two Ordinates, Area of the
Region Bounded by a Curve & Y-axis Between two Abscissa
1. @ 2 @ 3. (© 4 (b 5 (Med 6 (abd 7. be.d 8 ()
9. (@ 10. (d
Topic-2: Different Cases of Area Bounded Between the Curves
L e 3. (b) s @ e T 9. (d) 10. (a)
1. @ 126 133 14. 6) 15. @ 16. 3) 17. (15 18. (200) 19. (b,c)
20. (b.d) 21. (A)-s:(B)-s:(O)-p;(D)-1 22. (c) 23. (a8 24. (b)




Hints & Solutions

Topic-1: Curve & X-axis Between two Ordinates,

ﬁ] Area of the Region Bounded by a Curve & = l'](_\__nth_ - _
= Y-axis Between two Abscissa 2= b 3 o= (073

=)

9 ¥
1. (a) letx+y-2=0.x=3y,y=landx=—
On solving, we get
31 : 2 By WS N
P>, ;02,05 R| =0 ; 5!—.—\ A
L2 2 7 e R e A Y
2 i a
-\\.. TP - R B L S 5
: A x' O l I X
= y' P x=5b
n S 9 3 3
i T 1 2(b-1y k=l
- - = PR
0 % e g RS e e 3 4
e (2, 040 R
\ : ok -1 1
. i) = (@-1P== = b-t=gp b=r
" 5. (b, ¢, d) Given function,
e o e
3 o o B TR 2 3
¥ P y 4
2 (d) 18x2 —Gnx + =0 lUE
ey \ 736/
0 1
= Of |
3
T3 R Ry 17
(insed . 3= Fx)=——x% 42—
R o e .l COsSXUX _ __::_ 9 )’6
3 ; 5 1
r?2 _ [ s f/(x)=x>-2x+=>=0=>x=—
35 <o) R | dx = F (I=x)f(l—-x)dx 9 3
] 5 ]
. h b fi(x)=2x-2=——2<0 atX=—
[ J £(x)dx J- fla+b—x)dx ] E 2
I
2 2 f{x) is maximum at x= —
{ (=2 Alx)dx [+ fixy=1(] —x) on [-1, 2] 3
] 3 ; \
! 1 1| x 3 D 17 | 1
= low. £ = = —_— X"+ — —_ = —
T ; :r,";.x’m’c [ ]r.l--- ) Pl Now, ‘Ag _"uf(x}dx L][ X Sx+ = dx >
fi==1
|\_ ”‘AG:I_E:E
(a) Since the area of the green region above the line L
¥ S TR equals the area of the green region below the line L, .
: (x=1) | - h
4. () R,= | WRade=| 22| - — i 33 2
e I 3 =1-h=h-==h=2,25%
Ip 2 A

So, option (a) is incorrect
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Applications of Integrals

(b) Since, the area of the red region above the line L,
equals the area of the red region below the line Ly
=h= i h=—=h= 2

2 4
So, option (b) is correct
(c) Since, the area of the green region above the line Lh
equals the area of the red region below the line Lh.

181 5 1
A el
304" BT eSS
13 1 1
h=— Ap =—, A <—
Hie =t
13 18])

36324
So, option (c) is correct
(d) - option (c) is correct = option (d) is also correct

ix?

(a, b, d) The given curve ¥y =¢
Draw a rough sketch of curve

When h =

Ap=Ag forsome(

atx=0,p=landatx=1,y=1l/e vy= e_xz

2
= 4y =-2xe™* <0 V x€(0,1)
dx

2
s y=e€"" isdecreasing on (0, 1)
Hence its graph is as shown in figure given below

0]
Now, § = area exclosed by curve = XYCO

1
and area of rectangle OCYL = x

Clearly S > 1 oA true.
€

Forx €[0,1]= x2<x

= -F>-x = e"Jr2 >e™* ¥ x €[0,1]
toe 1 1 :
= Je"‘ dx>je‘*dx=1—— = §>1-— .. (b)is true.
. e e
Now 8§ < area of rectangle XADO + area of rectangle ZDCN

=X S<-1—x1+(1——1—J-1—

V2 V2/ e
_J]: %[1 _%] -+ (d) is true
é( 31_—] <1-= . fc) is incorrect.

B207

(b, ¢, d) The area bounded by the curve y= e* and lines
* =0andy= eis as shown in the graph.

1 1

Required area = I (e—e¥)dx =¢ —-[0 e'dx.=1
0

Also required area

e e
=_[0xa‘}’=!1 Inydy (where ¢* =y = x=Iny)

= Le In(e+1- y)dy [ j.:f(x)dr = J ) fla+b- ,r)dx:[

~-3p+x=0 =>3’ﬁ_33'3 1=0

dx  dx

(b) We have )3
dy 1 1

1 f'{x}:——-——’-
& 304y -1/ @F]

Also 3_} d £ [d)] 3d—;:0
dx? dx dx

% _ 2y (dy)? 21 (x)
— N e Sx)s——————
dx2 ]_yz (dx] = 9[1_[.}‘.(“:)]2]3
- fM(=1082) = 4{3
(a) Forx=<-— 2 <

wehave,3y— <2 = 3 —3y=-2>0
SP+12E-2)>0 = y>2yx<-2
= f(x) is positive v x < -2
b b
Hence required area = jf{x)dx :Il.f(X]dx
a

a

b
= @], - [xf(ax

a

=bf(b)-af(a)- j————[l_(ﬂ} 5T
b
- I3

+bf(b}—&'f(aJ

3[(/ (x)J -1]
(d) Fory=g(x), wehaves? —3y+x=0
= [.E,*(JC)]3 = 3[g(x)] +x=0 )
Putting x = —x, we get
= [g(—x}]3 -3[g(-x)]-x=0 ...(ii)

Adding equations (i) and (ii) we get
[gF +[2-0] -3{[g)]+[e(-]} =0

n!

r![n—r}!




8208

= [g(x)+g(-x)]

=
[(g(0)* +(g(=x))* - g(x)g(-x)-3]=0
For g(0) = 0, we should have g(x) + g{-x)= 0
[".: From other factor we get g(0) = + N-:f]
= g(x) is an odd function

1
[ g@dr=[g)], = g)-g(=1)
-1
=g +g(l)=2g(l).

11. Itisgiventhatx=sinby e? — —eP<x < ¥
The figure is drawn taking « and b both +ve. The given curve

oscillates between x = e @ and x = — e ¥
x=—g % x=g 9
S3
Sz
S
Sb
o) >
v
(f+Dr
Clearly, §; = b sinby.e™® dy
b

Integrating by parts, [ = _{ sinby.e ¥ dy

—
We get [ =~ ; 2(asin,!'J).J+l'.vr:osb_v)
a +b
1 —a (j+1 e
So, 8 =|-— zl-e a U h{asm(;ﬂ)n
| a“+b L b
—ajn
+beos(j+1)n—e b (asin ju+bcos jn)
=T =
1 Z(j+hr ; = jn :
A=l ]k b(-1yM —e b7 p(-1)/
o | a2+b2
2 L
bi=1ye " | 2 e b | n
S e +1 =b.2 2e‘-”+l
a“+b a“+b
i
S;- e bJr Ay
Now, — G = constant
§j-i —(Jj-Dr
e b
= S, S Sy e, form a GP,

Fora=—-landb=7 5= nefz (1+e)
(1+m°)
n ﬂ!+€} (e(ﬂ+|:l_l
- ZSJ‘: ( = )_
57wy @
n/4
We have 4, =IO (tan x)" dx
Ya y=(t&u.1.ﬂr:)'I

0 /4
Since0<tanx< |, when 0 < x < m/4 we have

"1 < (tanx)" foreach n N

O<(tanx)

xR n/4
=5 Iu (tan x)™' dx < I (tan x)" dx
0

== An+] < A.n
Now, forn > 2

/4 42
Ay + Apin = L} [(tan x)" + (tan x)"* =] dx
/4 ]
=j0 (tan x)" (1 + tan? x) dx

/4
= J‘G (tan x)" (se«:2 x)dx

]n+l

= [ r@as= LT
n+l

| n/4
o t n+l
An+‘4n‘2 [(H-i-l)(anx) :L

1
"o

Since A,yp <Apq <A, weget, 4, +4,,5 <24,

4, S kD

Also for n>2,4, + 4, <A, + 4, 5 =

n-1
1
= 24, <
n—I1
= i 1 (ii)
........ 11
P
Combining (i) and (i) we get
! <A < 1
Inid n <55 Hence Proved.




Applications of Integrals 8209
13.  Let us consider any point P (x, ) inside the square such thatits 14. Thegivencurveisy=tanx =41)
distance from origm < its distance from any of the edges say AD
Let A be the pomnt on (i) where x=n/4
LOP<PM or J(x+y")<l—x y=tanm/4=1
f A\
2 { —1
o y° = -Etx-;J ........ (i) So, co-ordinates of A are (m/4.1)
Above represents all points within and on the parabola 1. If we : sl A
consider the edges BC then OP < PN will unp]y Equation of tangent at 4 15 ) -1= 2['3 = Ra'r‘n'
5«'2 32(x+—] """"" @) or y=2x+1-m/2 i)
» The graph of (1) and (2) are as shown in the figure.
Similarly if we consider the edges AB and CD, we will have o
b 1
R )
y 2 e s (OEE) \Qx//{'(z}
&
1 g
2 s 2(.v+5] cessis () : -
Hence S consists of the region bounded by four parabolas meeting O|“B M
1 1
the axes at [i -, UJ and (0, + —)
2 2 (1)
The point L is intersection of P, and P; given by (i) and (iii).
I x=-n/2 x=r/2
-1L)B A(LD)
Np bpef M : -2
. . % Tangent (2) meets x-axis at, L[ 2 ]
c D Now the required area = shaded area
e A (1~-1)
; 012 = Area OAMO— Ar(AABM)
B SR
/4 1
. L = j' tan x dx — — (OM — OB)AM
Fy 0 2
L P
= g 1 -2 1 1
7l 4 T T
= ; —t=———31=—1 - = :
-1/2,0) ¥ # \“,.-2_0, [logsecx]y 2{4 4 } 2[ og?2 2] §q.units.
G D
AT 8
©0-112) A h 15. The equation of curve is, ¥ = I+—2
y2~x2=—2(x—y)=2(y—x) y—x=0.'.y=x X
X* +2x-1=0 = (x+1P=2 +
x=ﬁ—l asxis+ve ;. L is (ﬁ-—-l,ﬁ—t)
: 1/2 -5
- Total area = 4| square of side (\/E— D+ 2_[ vdx i o
V-1 P I h
s =
1/2
= _1y2 T >
s 4{“5 R 2”“"} O] A2, 0) C(4, 0) B(40)
X 22 3/2,1/2 4 4 o
= 4[3—2\/_ 5310-29 Y54 Reti ares :Jydx = I[H%de : [x——i| i
5 3 5 *ig

=4(3—2\5)[1+§ (3—2\/5)}

=3{3—2J§)(1+2«E)z g[(wi—sn L

1632 - 20
3 3

If x = a bisects the area then we have

4 a
I[1+—?—}fx:{x—§} =[a—E—2+4}=i
x? x|y a 2

2
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o ::1—§-=[]:::ou2 =l = a:ﬁ\/z

[
Since 2<a<4 a=22 o Vi =dx
16. Let P(,) and O(-t) be two points on the hyperbola. =y
t) A(2,8)
: ¥ =12-2
C B — X
(2,0) (5,0)
3y+/8x =548
4 Ul (” —f
+e dx —
Area (ACBOA)= = L 5
¢ ocvon- - (27 )
=4 |
h ' — ' i = \/_ - 1?
:J[e —-e ]_d_[e +e }dt CA=a 2:>a&—3—
s 2 L2 . (@ vf=et-ell
it % -5 0 x<l1
= —2 :
= j [e 28 ]d{‘ = J‘e—+_e__.df ..f[).’]={ ) =
4 e " —e x=1
=1 =1
Dk 2 -2 o l(e;r—l+el-xJ
=St~y JEL Sueng . () smdgl=3
i If f(x) = g(x)
== = -1 1-3
Area of ALAC ELCXAB =LE A SRS B ) ertte - — ey =3
2
Mgt A L ez;, _e—-zq > I
= 2 E > = 2 ..,{Il] 3 x=5f333+1:>x=1+8n£
The required area = Ar(ALAB) — Ar(ACBOA) .ry
y=g(x)
o _ ™2 &2 —e 2
=- = +f1 = fl
4 4
{ﬁ Topic-2: Different Cases of Area Bounded ;  fx
=)_ Between the Curves O~ =5t PX
1. M Wehave,)-’2=4x,y2=l2—2x i 1
J_ : Eﬂn3+1 Eé‘n3+l
= . = 8
s So bounded area = _[ g(x)dx—- j f{x)dx
2 1 0 1
A:_[Z\/;dx+-£><3x\/§ 1 1
1 —tn3+l —fn3+l
0 = fiz¥el ety _[ =1 Azl
2[6 e ]0 & re l
1 2 : : 4 17 1 1
=| 2x5x2 +3J_=§x2\5+3\/2=—3—\/§ =2~\/§+5[e——]
e

3. (b) <8, 1=<y<x?

Intersection points of xy = 8 and y = 1 is (8, 1); x» = 8 and
y=xis(2,4)andy=xandy=1is (1, 1)
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5. (o) Givencurvesarex®+3?=1and)?=1 —x,
Intersecting points are x = 0, |

S

&
NG

x' !
L
E =
2 8 3 8 Area of shaded portion is the required arca.
. —Ji=2 e So, Required Area = Area of semi-circle
Required area = .1[ e +.‘- xdr. .[ ldx + Area bounded by parabola
2 1
Tl I ;
x - 8 e = %+ EI\EI — kel = l_:-+ ."-’.le_— x dx
== | +[8lx]; -[x]] ==-=+8In8-8lm2-8-1) "R = =g
3 =3 . .
1 (¢ radins of cicle = 1)
7 r a1
=—+24In2-8In2-7 =161r12—E T [I—r}:z T 4 T 4
3 3 ‘——_,:+2 o --:"E“‘”=‘.,"?:-‘q.unit
& = = L &
4. (o) yz,f'[x+3| :>y2=ix+3] 2 g
o 6. (Iv) The rough graph of y = sin x + cos x and
2 _|=(x+3)if x<-3 : »=|cos x —sin x| suggest the required area is
=) y -— z ..“(l) =
(x+3)if x> -3 Tl ) S
= J‘” [(sin x +cosx)—|cosx—sinx|] dx
X+9
Alsp Y= andx €6 (D) i
Solving (i) and (ii), we get intersection points as (1. 2), (6. 3), (-
4, 1), (-39,-6) y=sinx+cosx
The graph of given region is as follows-
sin x
n4 w2
= o 1 - -+ 2 S5 X 3
! = ju 2sinx dx .[,1.4 COSs X X
S (T3 0') : R ' . = 2((—{:05 _\-)g-"‘ +(sin 1]:ﬂ - 2\2(V2-1)
i 7. {c) Given that f is a non negative function defined on
. ( L 2 [ o
Required area = Area (trap PQRS) — Area (PST + TQR) [0, 1] and I\” =S di= I,ltf Ydt, 0<x<1
1 -3 i i 0
= -:-!-X (1+2)x5 —[I_4 v-x-3dx +J Jw‘x +3 dx] Differentiating; both sidles with respect to x, we get
- B
i N A\l 1=[f()]" = f(x)

15 |[2(x=30"2) " [2(x+3)" S e et ;
G = A 2 1= OF =[] = [f0) =1-[fF
L = 2 : JEe S e d f(x

= —}*"‘f\‘.‘r) =HJl-[f(x)]" = i‘—.—;—i’l—_}z dx
5 dx a2
15:2.16] 15505 —. VI-Lf(x)]
=T _5“'”? = ?—6 = 5 Sq.units Integrating both sides with respect to x, we get
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+j d [(x)

S -eP

Giventhat f(0)=0 = C=0
Hence f(x) = +sin x
Butas f(x ) is a non negative function on [0.1]

n f(x)=sinx

=Id.1‘ = tsin”! f()=x+C

Now sinx<x, Vx>0

1N (1Y i I
1(5) <z mas(3)<t

G 1+sinx l-sinx
Area= [ | [FSI0X_
. {N |

[ is sin(x) 5 1 —sin(x) S OJ

cos(x) cos(x)
x x| /4 2tan£
m4| (l+tan— [I-tan= J' dx 11.
o [ e e R By e
0 lht;m—"E 1+tan£ i=tin E
2 2
2
Let tan> =t = 1se:.::zidxz dF = ide= 5 dr
2 2 2 1+1¢
T T
When x = 0, then t= 0 and when x:;_.thcn rztan-s—
h’ll‘I:—I -
8 v2-1
4¢ 4z
fas | s S B O
0 (1+£2W1-12 0 (1+£2)1-¢2
9.  (d) The given curves are
y=(x+1)2 ()
upward parabola with vertex at (1 ,0) meeting y —axis at (0, 1)
y=(x-1? ...(ii)
upward parabola with vertex at (1 ,0) meeting y—axis at 12
0, 1) !
y=1/4 ... (iii)
: oy A (_é 1]
a line parallel to x—axis meeting (i) at 3 Arl "3
i [2 1) [L i]
and meeting (ii) at 2°4)’ 2'4)
The graph is as shown 13.

D

(372, I.'H'

y=1/M4

2 thematics |

The required area is the shaded portion given by AR (BPCQOB)
=2 Ar(PQCP) (by symmetry)

L2 3 1/2
= i o[ =D x
ﬁz{j [(x 1) de}_z [ = 4]0

0

A e

(a) y=ar2 and xzayz

)=l
Points of intersection are O (0, 0) and A(-—,—J
a a

| i 1
—— =+
SRt sk )
(a) The curves given are y:J;,2y+3=.r,andx-axis
ie.y=0
¥
9,3)
y=vx
> X

= ag

3 2

(b) The given lines are
y=x-lLy=—x-1:
y=x+land y= —x+1
which are two pairs of parallel lines and distance between the

_2x27 1[81

9
5+9 =18 - 9 =9 5q. units

lines of each pair is 4/2. Also non parallel lines are perpendicular.
Thus lines represents a square of side .\/5 Hence, area

=(\/5}2 =2 sq. units.
(8) Area=Area of (I+11+ I11)
Y:

n < F
A
1 B 11 I
2n 4n n I




Applications of Integrals B213
1 1
4=lxixn+ bs xn+-—[l~len x- x“‘“{ 3 1 1 3
2“ 2 n 2 n =N _ | = _ ———= — n=4
2 n+l) 10 2 n+l 10
1 1 n-1 \ /o
4=—+—4+—=n=8§ 5
4 4 2 r+x/6 5
Maximum value of f{ix) = 8. 16. (3) F{.l’)=I 2cos"t dr
14. (6) x
2. 00% ,
F'(a) =2cos?| @ +E 2a - 2cos’a
a
F'la) +2= JU f(x)dx= F'(a) =f()
2 K [ f 3 T:"—..,
. fla) = 4a2cos| @ gir= -?_5“’\\'3- A |
y=—(3+4x) - J
| -+TE\=
+ e ] _ —ci
4 4cos-k 6/] 4cosa (—sina)
0) = 4cos? — 4 i—3
A0) = 4cos g = e
17.  (1.50)
g0 -5 _
=x+=
> B (1)
2
y=—(3-4x (i
. 3( ) (ii) @0
: : : £ 1 2
Solving equations (i) and (ii), we get x = 5 Y= 3
-~ Requiredarea=2.(4, +4,)
V2 Since C be the circle that has largest radius so, it touches the y-
- ] ) dx 13 a2 axis at (0,0) and centre at x-axis.
G B .[ % +E +E 4 2)°3 Let the equation of circle be
0 2432 +dx=0
” For point of intersection of circle & parabola y? = 4 — x.
3 ¢ ] 112 +4-x+ix=0
s ras (L;,Ji) s _,.‘J = 2+x(h-1)+4=0 Tusth)
3 12 o 2 43 For tangency : A =0
= (-12-16=0
=3 I -4 % = A=35 (rejected)or A =-3
= A Equation of circle : x* + y? — 3x= 0
3
15. @) Y Radius=§=l.5
B 18. (2.00) For point of intersection.
Q(1,1) Put A = -3 in equation (i)
P -dx+4=0
= x=2soa=2
= a 1t :
P0.0) R0 % 19. (b,c) I{) (X - x3}dx = EJ.U (x— x“)dx

30
Shaded area = EX Ar(APQR)

! 3.1
- 1 e W
= ja(_x X )dx 10x2XZ><1
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4o’ - 2a* =1
= 2a'-d4a’+1=0

,_ 4£416-8 1
4

:liﬁ

= o

1
0O<a<l = a3=l—f

1 1
= J0.29 > ./0.25 =5aisocx€1:>5<acl

20. (b,d) AY
line, if m <1
Sy 0 X
-6}? line, if m > 1
&
WK

The given curve is y=x — x2 and y = mx
The two curves meet at

mx=x—x° or x* =x(l-m), /. x=0,1-m

The region bounded by curves
2
= f(yl—yz)dr=_[(x-x —mx)dx
P
Clearlym<1lorm=>1,butm# 1
X

2 1-m
1-m X
Now, IIJ (l—x-xz)dx= [(l_m)?_‘?]
0

=2,ifm<l
2

or (1-m)*=27=1-m=-3, - m=—2

21.

22.

23.

Mathematics

0
But if m >1 then 1- m is — ive, then L (1-x—x%)dx
=TIl

x* i ; 9
=[“‘”’J?‘?] 2

I-m

(1—m)3 =-27T=1-m=-3,0or l-m=-3,.. m=4.
A)>siB)>s;5(C)>p; D> r

|
(A) J'_ ‘i’., =[tan”" x]' | = tan "' (1)~ tan "' (=1)

=[sin*1 xJ:] =sin!(1)=sin"'(0)

3
1
=l = l[logZ— log3]
b 2

2
DY |- :[s':-c'1 x] =sec”' 2—sec'1
I ,T -rz _l 1

© f(x)=4x"+3x +2x+1
" f(x)is a cubic polynomial
.. It has at least one real root,

Also £ '(x) = 12x° +6x+2=2(6x2 +3x+1)>0v xeR

- f(x)is strictly increasing function
=> There is only one real root of f(x)=0

Also f(-1/2)= 1—1+%—%>0

3 27 27
34)=1-—+—-—""<0
and £ (~3/4) AT E T

1
.". Real root lies between —Z and —-2~ and hence

Ll
se|——,——
-+-3)

@@ y=/f(x),x=0, y=0and x =t bounds the area as
shown in the figure
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Applications of Integrals

A y=f(x)

e

3/4/ 1/

/2 b

x=t

. Required area is given by

¢ ;
A:I dx =j [4x3+3x2+2x+1)dx
0 0

= :“+r3+:2+r=;(r+l){:3+l)

N l<r<i -i~<r+1<Z 2<r +1<—2E
sl T 43 16
3 5 3 F 25
—X—X— <—X—Xx—
2 2.4 4 4 1
NI [15 525) [5.3)
16 256 4
4. ®) f(x)=2(6x"+3x+1)
f"(x)=6{4x+!] = Critical point x = —1/4
= 3
S 1 <« I =
. decreasing in —f,—z #e ] t
1
and increasing in ‘Z:f
44° 4a 1 7D 3a% +3a
25. Wehave, 462 4b 1 || r(1) |=|3p%+3
42 de ] f(2) 3¢2 43¢

= da’ f(~1)+4af (1) + £(2) =34% +3a
4b% f(=1)+4bf (1) + £(2) = 3b° + 3a

4c® f(=1)+4cf (1) + £(2) =3¢ +3¢
Consider the equation

A7 f(~1)+axf () + £(2) = 3x° +3x

or [4(~1)-31x* +[4 £ (1)~ 3]+ /@=0
Then clearly this eqn. is satisfied by x = ab.c

A quadratic eqn. satisfied by more than two values of x means it
is an identity and hence

4f(-1)-3=0 = f(-1)=3/4
41(1)-3=0 f(1)=3/4
f2)=0 JS@2)=0

Let f(x) = px* +gx +7 [f (x) being a quadratic eqn.]

3 3
-l== = —-—g4+Fr==
J=D PR g A i

26.

3 3
D== = p+g+r==
f()4 b

S(2)=0 = 4p+2g9+r=0

1
Solving the above we get g =0, p = mrs 1

f(x}:—ixz +1

It’s maximum value occur at /' (x) = 0
ie,x=0thenf(x)=1,.. ¥(0,1)

Let 4 (-2, 0) be the point where curve meet x —axis.
Let B be th (}! },\
t t! t el
e e epoml 3 J
As LAVB=90°, m gy xmp, =1
(a2
Sl i |
2 e
= 50y R L
B(8,-15)

Equation of chord 48 is
-(=15)

(x—8) =3x+2y+6=0

SRR R AT N

= 2{ﬁ+2}+%£(48+3><32)—(~12+6)]

12
-512 8 125
) (G| e
The given curves are, x* = y (1)
pFECgT L e e (ii)
P=4x-3 -.{iii)

Clearly point of intersection of (i) and (ii) is (0, 0). For pcmt of
intersection of (i) and (i), solving them as follows
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27.

¥ —4x+3=0 G-D(+x2+x-3)=0

or (x—l)z(x2+2x+3}=0; = x=1landtheny=1

-~ Req. point is (1, 1). Similarly point of intersection of (ii)
and (iii) is (1, — 1). The graph of three curves is as follows:

We also observe that atx = | and y = 1

ehi
E} for (i) and (iii) is same and hence the two curves touch each

other at (1, 1).
Same is the case with (ii) and (iii) at (1, -1 ).
Required area = Shaded region in figure =2 (4r OP4)

=2[ [} s [} Va3 de

3! 3/2)\!
s () (234x-32) =2[1 1}
Ls)o 4x3 Jm i &

1
=7 sQ. units
3 s
The given curves are y = x2
which is an upward parabola with vertex at (0, 0)

y=pR-2

Dagd gpine Zﬁxsﬁ
or y=
=2 xec— 20rr>\5

or rz=—(y~2); —\/Eixf.ﬁ
a downward parabola with vertex at (0, 2)

P=y+2 x<— 2, x:ME

An upward parabola with vertex at (0, — 2)
y=2

A straight line parallel to x — axis
x=1

A straight line parallel to y — axis

The graph of these curves is as follows.

28.

Mathematics

2
X=y+2:

X< JE,.\‘) \/5

2
LI 2)
“r r A -
I'H 0 CJ
x =—(-2); e ) 2 B(\E'D}
if-V2sxs2 ]
vx=1

v

.. Required area= BCDEBR

V2 2

:L [Y(n"?z)]d“fﬁ{}h)‘Y(s)]dx
2, 2 2 2

=L [P -2-x )]dx+fﬁ[2—(.r —2)Jdx

2, 2 2
=L (2x -2}dx+J.ﬁ(4—x )dx

23 V2 3P
=ji—x——2x} +‘:4x—x—:j
3 3=
1 2

(42

gl oy 242)
=L—3——2J§—§+2J+L8—§—4J§+—3—

)

. =(239—4\/§) sq. units,

x2+ax+b;x<.-1

fx)=42x —1<x<1

x2+ax+b:x>l
" f(x) is continuous at x = — 1 andx = |
L EPHaEDHb=-2
and2=(12+a.1+b
ie. a—b=3 and a +b=1
On solving we get a =2, b =—|

x2+2x—l; x<-1
f(x)=42x —l1<x<1
x2+2x—l;x>l

Given curves are y = f(x), x = — 2% and8x+1=0
Solving x = —2 %, y=x*+ 2x —1 (x < —1) we get
x=-2

Alsoy=2x, x=-2)” meetat (0,0)

¥=2xand x = —1/8 meet at (—1,“—1]
: 8 4

The required area is the shaded region in the figure,
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29,

30.

aqua{i(mf=2:li—xl.:>3_r:=lx =0orx=2/3
S At B x=213

Similarly, we find the x coordmate of the points of intersection of
y=(1-x andy=2x(l-x)arex=13andx=1
L Atd x=13andatC.x=1
"y
,y=x2
Fo=—1J% ;
‘E'hY' ,E:E
- Required area ' ':{3_2'{3)
-1 —x 9 1 -1/8 oy
2 adlbel T ,/—-2 et
j—:[ 5 (x*+2x-1) dx+I_l 5 % \(x=]) X
: = 18 y=2x(1-%)
= J—z(_ﬂ}!? ~£—x2+x + Lw—f From the fi it is clear that
7 e SRR 5 =
: (1-x)* for0<x<1/3
Al 1 _[i+§_4_2] F(X)=12x(1-x) for 1/3<x<2/3
L o3 J 3= 2
X for 2/3=<x<1
(. f Yolgg 257 The required area 4 is given by
15162 &) |5 7Y g sumis
1642 64 3 192 1
Azjnf(x)dx
f(x)= X —x
1/3 2 2/3 1 2
Let Pbe on C;, y =% be (t, 7) =[ Ta-xtace [° "2-ndes [ Pax
ordinate of @ is also £. 0 1/3 2/3
Now Q lies on y = 2x, and y = £ 1/3 5 2/3 1
1 3 1 2x 1 3
DS g aa e
x=#02 —,t 0 2/3
QL > J 1/3
For point R, x =t and it is on y = [ (x) = E $q. units
Ris [, (0] 2L
: 31. The normal to the curve at P (1, 1) is
2 1 y afy—-1+Gx=-1)=0
Area OPQ =I () —x2)dy =I [JJ_;——] dy First we consider the case when a # 0
0 C G 0 2
Slope of normal at P (1, 1) = ——
23 1‘4 ’ a
=R (1) = Slope of the tangent at (1, 1) is= a
dy) ,
! ! = =
Area OPR:_[ ydx+_f vex 5 [dx 11 ¥ g
OCI UC_*.' (LD
But we are given that
3
t 4 t t ! d d
=on dx+fef{_-¥}dx = Iof(x)dx (i) Eymy:.'ra=ky = %:kdx
Equating (i) and (i), we get, = log|y|=kctec=> |p|="C=ed"
PEI Ir (e = y:ie""eh = y=.4¢>, where A is constant,
3 4 Uf X Since the curve passes through (1, 1),
Differentiating both sides,we get, 1=4¢ = dzet
F-r =-f(1) ooy iMa B koD
A dx
fE)=x"—x"4 dy .
\7\"&d}.'a'\avI!'uzg'ra]:ﬂ]c:if',r=.1i'-'.).'=(l—.\r}2 and y=2x (1-x) in figure. = [E) =k (1)
(L)

Let us find the point of mtersection of y = and y = 2x (1- x)
The x — coordinate of the point of intersection satisfies the
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Now, from (i) and (ii), [-@] =a=k
L1
= y=¢"*"Dwhich is the required curve.
Now the area bounded by the curve, y-axis and normal to curve at
(1, 1) is shown by the shaded region in the fig.

¥y

Req. area = ar (PBC) = ar (OAPBCO) - ar (OAPCO)

1 1
= IO Ynormal X _IO Yeurvedx

e _[* a1
__[( —(x 1)+l)a[r Iae &

0
1 2 : l alx=1) l
=l-—@-12 +x| -| ¢
2a 0 a 0
=I+L—l+le_" =
2a a a a 2a

Now we consider the case when a = 0, Then normal at (1, 1)
becomes x — 1 = 0, which is parallel to y-axis, therefore tangent at
(1, 1) should be parallel to x-axis.

ib}- =0 —( 1ii)
)

dx/ )
roy andy= -1 (asin @+#0 case)
B _ 6
dx
aﬁz] =
(Z e V) 3,

(LD
From (iii) and (iv), we get & = 0 and required curve becomes y =
1

¥

In this case the required area
= shaded area in fig, = 1 sq. unit.
32.  The given equations of parabola are

y=4x-x% or (x~2)? =—(y—4)

2
d y=x2 —X or [x—i] =(y+l] (i)
and y =) 3 2

Mathematics

Solving the equations of two parabolas we get their points of
intersection as 0(0,0),14(%,%]

Here the area below x-axis,

5. units.

-LT?J;E

Area above x-axis,

5/2 5/2
4, =I0 (éi):-—)fz)cﬁc—".1 (xz—x)dx

( : xnsu (3 xz\lm
8 e e

(-2 (12 2) (1) _m
224 24 8 3 2 24

.. Ratio of areas above x- axis and below x — axis,

2L 21
Az:.‘l] =3_4':‘g=_4_'=121 4

The given curves are y = and y = 5 -The curve y = 2
1+ x

is upward parabola with vertex at origin.

Also, y = is a curve symm, with respect to y-axis,

l+x2
At x=0, y=2
v _4.
& . . TR 0 for x>0

= = <
dx  (1+x%)?

-+ Curve is decreasing on ( 0,50)

Moreover 351.:0 at x=0
dx

= At (0,2) tangent to curve is parallel to x-axis.
Since x - 00, ¥—0

.. ¥ =0 is asymptote of the given curve.

For the given curves, point of intersection : solving

their equations we getx =1,y =1, ie, (1,1).




Applications of Integrals

34.

35.

B219

Thus the graph of two curves 1s as follows:

*. The required area = 2I [ 3 —x2] dx
1+ x
1
( 2t3\‘ 2
=|k4tar1"1 r-TJ =Tt—§ 5q. units.
0

The given curves are

1
I=; Sl X =2___(ii},y - h'L'C...(iii),y: 9

..(Iv)

1
Line x= —2- meets the curve (3) at [— ~ln2} and (4) at

1
[5‘5) Line x = 2 meets the curve (3) at (2, In 2) and (4) at

(2, 4).
The graph of curves are as shown in the figure.

\._.:-qub-
=t >

x=1/2 x=2

Required area = ABCDA

J{ lnt)a'r+j2x —j.lnxdr
1/2 142 1

_[2 dx— _[lnxaix I(2‘~lnx)dc
1"’2 1;2 I.’2

[4=:2 5
ZL log2 d50g2+5j

y=x(x—-17% 05x<2

% =GP 29~ = (s —DBr=D

36.

.:0

= x-DEBx-1D=0= x=1,173

d2
——3x 1+3(x-1)=6x—-4
dx*

2

d
Atx=1, £2. 2(+ve), .. yismin.atx=1
de

2

AM-x= lf3,———d ;:—2(-ve). soyismax. atx=1/3
dx
2
Max value of y is =l[}__}) :i
3\3 27

Min, value of yis=1 (1 —17*=0

Now the curve cuts the axis x at (0, 0) and (1, 0). When x increases
from 1 to 2, y also increases and is +ve.

Wheny=2,x(x—1¥=2 = x=2

Using max./min. values of v and points of intersection with

x-axis, we get the curve as in figure and shaded area is the required

area.

Gl A
1

2
The required area = AreaofsquareOBCD—IOydx
2
=2><2—_[ x(x-1)% dx
( (x- 1)3\

=4_L =

I (x=1)°.1dx

x 3 (x-1* 10
SrSpaittl, :
3 (x—1) 5 ]0 - $q.units.

We have to find the area bounded by the curves

x4yt =25 i)
dp=|4-x2| ...(ii)
x=0 ...(ii)

So, points of intersection of parabola with x-axis are (2, 0) and
(-2,0)

The points of intersection of (1) and (2) are (4, 3) and (-4, 3)
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37.

Required area is

4 2 4
- 2[Iy‘.,-mfedx—jyﬂdx—fyad{l
1] 0 2

4 2 4
2 1 2 Ll
=2[‘|‘ 5. ¢ dx——z‘[{tl—x )a:x—zj‘(x ~4)de
0 0 0

x [ AN 1x K 1 X : 1 .
=2 [— 25-x° +—sin~ —J ——|dx-—| ——| ——4x
2 2 5, , 4

=12+ 25sin™! %—8 =4+25sin_l§

The given curves are
y=v5—x2 i)
y=x-1| «er (D)

We can clearly see that (on squaring both sides of (1)) eq. (i)
represents a circle. But as y is + ve sq. root, . (1) represents

upper half of circle with centre (0, 0 ) and radius \;'E :

Eq. (ii) represents the curve

—x+]

5 { x—1

Graph of these curves are as shown in figure with point of

intersection of y:@ and y=—-x+1as A(-1,2) and
of y=\/5—-? and y=x-1as C(2,1).

(_1’2)
77

ifx <1
ifx>1

B
50 184 50
The required area = Shaded area

38.

Mathematics

2 2 2

= [ 0y =3(ayde = [Vs—xae— [x-1]ax
= =1 -1

2

=[£J5_7 +%sin—1 [%]]: N _!]' {(~x=D)ax —j.{x—l)a'x

\i [%Jﬁ%sm“ %]-[%Jﬁ*%sm_ l[_Tle

5 5]

square units.

To find the area bold by x - axis and curves

y=tanx,-n/3<x<n/3 ... (i)
and y=cotx,n/6<x<3n/2 vre (ii)
The curves intersect at P, where tan x = cot x, which is satisfied
atx = n/4 within the given domain of x.

-nf3
L
g
it
A

The required area is shaded area
n/4 w3

A= I tan x dx + J. cot x dx
n/6 n/4

= [logsecxT7/¢ +[logsin x]7/3

3
= z[log\/i-{_J =210g\g = log 3/2 sq. units
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