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FILL IN THE BLANKS

The area enclosed within the curve |x| +| v =115

(T 1981; ZM)

The area of the triang e lirmed by the positive x-axis and the normal and the tangent to the circlex” + ;u'2 =4u{l. +/3)is...

OBIECTIVE QUESTIONS

- (hale sRe aption is correct !

1.

The area bounded by the curves v— f {x}the x-axis and
the ordinates x =1 and x =4 s (b —1}sin (35 + 4], Then
fixYis {IiT 18532; ZM}
{a) {x—Teos 3x + 4]

{tysin (3x—4)

{chsin (3x 4+ 4} ~3(x - 1jcos (3x +4)

{d} none of these

The iriangle formed by the tangent to the curve
Flxy=x"+ bx — b at the point (1,1) and the coardinate

axes, lies in the first quadrant, If its area is 2, then the

value of B is : T 2001}
(@) -1 ()3

(L1—3 ' (d}y 1

The area bounded by the curves y=|x|-1 and
p-—{x|+1is:

) (HT 2002}
{a11 (hy 2

{1242 (d) 4

The arca ofthe quadrilateral formed by the tangents.ar the

. X ' :
aid points of latus rectum ta the cllipse v + %r-— £7. 18k

-

(T 2003)
(b} 9 sgeunily
(d ) 27 sgeinis

{a¥ 27/4 sq. units
(o) 27/2 £g. units

The area bounded by the curves ps {§(2y+3~x and

x-axis inthe Lot quadreant izt fIIT 2003}
(@y® - {b) 2774
()36 (4318

] OssecTive QUESTIONS

= More thamene gptinons are correct :

i

Fofwhigh olfthe following values of m, 1'r~"1 the area of the
region bownded by the curve y=x-x" and the ling

- Is27
»= ik equals . (T 1999; 3M}

LT 198%; 2ZM}

il

The area enclosed botween the cusves » <gx- and
x—ay” (u>0)is | 5q. unit. Then th@value®f ‘o' :
(T 2004 )

1 1
(a} E ()] A

(e)l {dj

e =T

The area of thé equilateral trianple, in which lhree coins
of radios 1 emang plaged, as shown in the figure, is ;

(N7 2009)
A
{2)6 + 43 (B 443 -6
(17 + 443 (d) 443
The area bounded by the curves v=(x - I}l, F=lx+ ljl
and »= :Iis : (T 2005)
I 2
{a) 3 fb? 5
l 1
- d1—
{c) ; (d) ;
(a}—4 )2
(c)2 (dy4



I3 sueiective QuesTions

—

10

11.

12.

13.

14.

Fin:l the area bounded hy the curve x" = 4pand the
straipht linex=4v-2 (NT 1281 M}
[ind the arca bounded by the x-axis. part of the curve

v
]
1

¥=| 1 - — |and the ordinates at x =2 and x =4 If the
X Xor

ordimac @ x = gdivides the arez into twe equal parts, find

i, (IT 1983; 30

Find the area of the region bounded by 1he x-axis and the
curves defined by :

T T
p=lang, - —=r= .
3 3
Ell T
v=gotr —Zy=
6 : {HT 1964; 4m)

Sketch the cegion baundid by the curves p= \.'Iﬁ - x"and
¥—|v—1]and find its area. (T 1985; 5M)
Find the area kounded by the curves £ +3° =4,
x? = -2 yandx - [T 1886; 5M]
Cind  the  urea  bounded by the  eurves,
1+ =25 4y=]4 - x  end x— 0 obove the x-axis
{IIT 1947; &M)
Finu the area of the region bounded by the curve

- , T .
;v =tam v, tangent drawn 1o C al x = — and the x-axis.
4

{1IT 1988; 5M)

Find all maxima =and minima of the fuaction

r=xiy 1P 0sxs2

Also determine the wrea hounded byl thel curve
¥=r g -0, the peaxis and the line x =@ fUT 1929)

Compuie the area of the region bouklediby the curves,

¥=eelhxaond v~ fnx where In ez,
39 (HT 1590;: 4M}
Sketch the curves and  jdetilsy thgyregion bounded by

= ’l. cx=Lv=Inx and OB Tind the area of this

region.
Sketch the regionbsunded by the curves

(HT 1291: am)

3 B \and pa=2f{l-x%)
Find 115 aveg, 0T 1992: 40}
In &Hat ragio does the r-axis clvide UEE ared o ﬂle region
hounded Bthe parabolas p—4x —x”amd p=x" —x 7
(T 1294; 5M)

Conzider a square with vertices at (1,13, (-1, 11 {-1. -1
and € 1, —1). Let 5 he the region consisting of ali poinis
inside ke square which are nearer to the origin than 1o any
cdpe. Sketch the region § and fnd its area. §IT 1955; S5m

Lzt .4, be the arce bounded by the curve p = {tan x)™ and

the Jines v =0, v=0and r = %E Prowe \hat for

13

16,

17.

18.

19

20

A=l d, A, ——

)| TH dechiee

e e 2 Zn-2
{IIT L996; 3M)

Find all the possible vabues of A= 0 so that the arca of the

bovaded  replon enclsed  between  The  parabolas
1

i5 maximwm. T 189 7C: SM)

y=x -bx’and po*
i3

Let {0.0), A (2 0)and &), l{J b Bhe vemlices of a
Ay

triangle, Let R be the region comaisting v 2l those points

I oinzide AQASR which satsdfy S {P. L2 min

[ (P, Oy, (P, 483, when d'Benotes the distance fionn

the point to the correspondingfing. Skerch the region &

and find its areas {7 1997C; 5M)

Let/[x) = maXimim
e )7 2 (- 1)

where 0 <x < | Determine e area of the region bounded
byfthegures = f (x) 5 oxis = Oandx =|.
(T 1997 5M)

Let O ond C4 be the zraphs of functions _];;Ju:::: and
Yol 0= v <1 respectively. Let €75 be the graph of a
Bmetion 1= Fix)0sx<1, £ 0=0 For & point £ on
€. let the lines through P, peraliel o the axes, meet €,
and C'; at ¢ and & respectively (see Hgare). 0T for every
position of Plon ) ) the ureus of the shaded regions 20
and (P ure egual, deletming the function FixL

{1IT 15583, Bi)

¥

Nt _pen o

&, 7
Q

) p
V-
0m O g~ 11,0}
R

Let # (x)be acontinwovs function given by
2x, |z |

f[-‘f}-—{ :

EREET ) Ry

Fing the aren of the region in 1he third quadrant buurded
by the curves x = -2° and v= /(2] Iving om the left on
the line 8x + 11—t .

Let =D and for f+0.1,2..00, let 5, be the a¢a ol 1he

region bounded by the jaxis and  the  cune
£e™ =gin by { T b i,rﬁ Shine theant
il i

My, &) S8, are in peomeltic progression, Also, Nind
their sum for o= —1and b— 7. {IFT 2001; 5M}



21. Find the area of the region bounded by the curves 24. Find the areq bounded by the corees
}':x:,_v:|2—xj| and =2 x7 = I ¥ =- yand _1:: =4y -1
which lies to the rizht of the ling ¥ =17 (T 2002; 5M) . - 3.
da° da 1 [f -] [FeT
22, A curve passes through (2,0) and the slope af angent at - 25 IF ab’ Ak || Fin |=|387 +3h . fx s oa
P“-in[ _,i'-_"{_';_" },l'] t.',L|'Jﬂ.|.‘i M 4(:1 e 1 _f 21 .332 + 3 !
(x+1) . AT ]
Find the cquation of the curve and arca enelosed by the q“?’dmt}c fu.rmtmn .tmd Hs maximum '-r'u_]u:.: pocurs at A
curve and the x-axis nthe foourth quadrant. T 2004) point ¥ A s a point of intersection of j = f (x) with
23.  The area of the triangle formed by the intersection of a x-axis and point £ is such that chord A8 subtends a right
[inz paralle] 1o x-axis and passing throuh (4, £) with the at F. Find the acea enclosed by f{x)and chaed 48
lings p=xand x + ¥ =215 44" Find the locus of paint P
(T 2005 {NT 2005;
B Filt In the Blanks
L2 SqUATE Units 223 SQUAIS LRits
Objeetive Guestians {Only oz aption)
1.k 2.{g) 3.k 4. (d} 5 {a) b2l A
8. {a)
E Cbjectlve Questons (More than cne opllon]
L (b, d)
E Subjective Guesfions
— Frc [ i
£ 2squis 227 3lkes 4221 sl (s Bl 200 g T aga s units
8 z 4 2 3 ) ] V16 4 2
B frw =y =0 2squnis 0.5 0 amd APl el ? s
27 3 e g, "2 2 3
13. % (162 -20) 15, h_1 16. (2 — 43 ) ™ anits 17 sg. units 18, f(x) =x' ¥ 0=2x41]

- - _ mal B L1, ."_ g
I_":'_ ﬂ ,I{L I “ -|qE' . l:f:! 1 21+ 20 125.2
192 {l+="3 ¢ —1 3
24, % 5q. units 25, l%ﬁ 5. Wi

Y FiLt v THE BLanks

1.

The area formed Bwf x|+, vi=1is square shown as,

.
_Hy/ \ﬂm
T & T

wry=1 =1

V2

whose areg =1

=2 square units

qu. units X2, %qu unils, y:x2 —2x WLi=+iy b

Equation of tanpent to

Xt =4
1% o \.-E}'::l

whose x-axis intercept {4, ().
Thus, area ol & formed by (0, 9] (), 3 ) and (4. 1 is,

‘ o a !
rl. 1§31 1= l [{0—d w.'Ej! =243 sqUAre unis
‘14 01,



OBJECTIVE (ONLY ONE OPTION)

1. Since, L’ Fix) de =(b - 1)sin Gb+4)

- differentiating bath sides with respect to b, we gel
FBY =3k —Dr-cos 36+ ) + 30 (38 + 4}
s Flxy=sin Gx 43+ 3k - Deos (3x +4)
7. Flxy=xt +hr—b
For cquation of the langent at P {1, 1} is
Y

3

(1.7}

L

&) h\\ o

y=x’+bx—#&

— 2y=2x% +2hx - 26
== v+l=IxI+b(x+1)-25 fapply T =0)
= =2+ Bx—(1+8)

1+ &
y,=—— and vy =—{1-F
1S3 A ¥g {1-£)

hid
Apain ates of A48 wl UA:-:()B=—-! P a Jf-?)—-z?,
2 (2 + &Y
(2iven)
= —(1+ B =42+ A
= {1+ 5% -2+ m=0
= 1+ h% +2h=8+4b=D
"y b ron+9=0
= (& + 370

= &= — 3, therefore, (c) is the answer.

3. Fhe region is clearly squarswith vertices at the points
(1. 1, ('Q, 1), (= Mand N0, — 1), Sp that @ts area

=vEixy2d=2
4, Given: 2020
a 5
To find tangents atthe end points of latus recium, we Tind
a8

e, ae=u® -#7 = 1 =2

By symmetry the quadrilateral 1s rhambus,
¥

A,
it ¥ E'tt‘_"' L

S0 area s four times the area ofthe tight angled A formed
by the tangent and axes in the [ quadrant,

= Lquation of tangent at (piven)
{az & (F-e®)) —'[2, 3 iy
3
2 5
—i+=-==1
35S,
= .I' - _|_£ =
Ggirr 3

- Area of quadrilateral ABCE
=4 ares ol AGTIR)

=4, ;— 23} =27 4. Lnits

To find the aten betweenthe otirves, 1= Jrand2 yp+3i=x

and x-axis ingheylst quadrant { we can plot the above
condition as(l;

¥i
i ¥ .
1
e
S .
D/A[H.EI] [.0] o
/

Tus fened area of shaded portion (450

Fixy= I; Nx oy - j': [Izi)a’r

L
=8 - %{13}:9 Sf]. units

Ag Itom the figure, arca enclosed belween curves is
A B,
Thus the paint of imersection of
preaxt und x—=ay?
= x=af ax” ]
1

= r=4
a

. Point of mtersection (1), O} and [l? lJ
@ a



Thus requited area (4800 = Area of OCBDNG - areu of
481D

W y
> _[IH R (e =1 {Eiven)
t | Ya )
| 32 3‘."*’_l
Ja 32 3
2 ]
= — =1
3?3t
s 1 1
= a°=— of a=— {asa>0)
3 43

7. As tangenis drawn {Tom exterpal point w the circle

1.

subllends equad angle al conlre.

AN

3 b 2 E W

£0, BD=30°
In ACH B} D =1ap 30°
= BD =\ ¥
E OBJECTIVE (MORE THAN ONE.OPTION}
Cagel _m=0
In this case p=r—x- gy
y={ L2

are Pwaygiven curves, 1> 0 is total region above r-aris,
Therefore, 8tea between y—x —x° and y=0

is area between 1=x — x? and above the x-axis

I <t xj !
,»I:J'ﬂ{x—xjjdx:[?w?]

b g =

bk |
|

1
2

B

Also,  DE=00, ~Zand EC =3
Hanee,

B = 8D+ DE-EC=2-23
=

Il'_ . |"'; i =
gma=% (BCY = Ii-. 41 +43)°
=G4 w,"l.";’- SQUATE ST,

The curves y={_t—l'j2, _y—'l[.r+1]|: and y=1/4 are
shown as :

) ﬁ"‘Fiﬂﬂ‘f y=e-1y"
i "
114 4¥p ;
R |h0l a j'=1|'4
1 -1z 012 1 X
whera point of intersectionsane
1
x-R=—
(x -1 2
] 1
= w=—{-
22
Qr'lﬂl‘) and A .__1 l\l
20 24,
143 -
={ o/ Kea=2 | {{;—n*—-}fﬁ
;3 - 1
_:{H—U Ll
3 4 |
:'-_ k| # k
ﬁziﬂ_1_|_1_{,ﬂ
3 8 L 3 |
_3_) squars units
24 3

Hence no S_'.‘.I]Ll.’t]ﬂl'l.




Case 2. =l

In tlis case area betwecn
¥h

y=x—x" and y=rmxis
{24 BCO and points of intersection are (0,0) and
A1 = il -t
Area OABCO= [ [x—x? — mx]a.

Imp. note : Area Q800G considered automalically
hecause m iz a parameler

|-

i 3
=[{1 ;H'}x_ x_—‘
2 3

S

L (1-n’ Lasmpr2laome
2 3 &

Put Area Q4800 =072 igiven)
l .2
g4 3

= {1-m)* =27

= l—m=3

I3 susiecTive QUEsTIONS

L

The curves x~ =4 yand xr =4y - 2gauld be sketrhed as,
whase peint of intersection avre x| —dvand =2

vy wi=dy

-1 5
2 il k42 L

Thus, area:I -.;[ Ere | X 'E,a{-;
A ) L

= m= -2

Case 3. oY
[n this case y—rpx and y=x - %7 intersect in {00} and
1 =), m{ | athias shown in Fig,

Ared ot shaded region = fr (x—x" —rx) cx
Yi -

=—é{1—m}{1—m)3 I%U my’

I 3
== (-m)
Areamfshaded region = 952 sq.unit (Egiven)
= g _Lam?
28
= = {l—m)® =-27
= (l-m=-3

= =3 +1 =4 Thereiore {b) and (d) are the answears.

L9 . 1rits
= ... =-- 5],
4 2
. .
Ht‘:n:?.[ [1+—ET Ly = jq[1+i |-:?E'r
‘ ) o x?)
4 3'1‘“ E"\-'I'
= |x—— J =lx— |
[ x._;l_ - x-"ﬂ
foogn )
= - — .—{3—4}={4—2}_[”*_ :
Looal
B
= g——+2=2-a+
[ o
16 1
= Ja— - =lor2{a Bi=1}
@
= a =123, neglecting (—ve)

i =2+,
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5 r—==4

Al i
= & =ECTX
oy
"d!.'
- "_—l
e
1
.’m h)
Hence vquation of tangent at | =, 1 |is
WA
r—1 - m
— =2 pr p-le=Zy-—
g-aid 2
Yh f
A
O L =i
BT 2 N
1
%
or {26 -- A= ——1]
2 .

oo Required area is @4 40

L (Maghace 237 - sz lx—

i 2N 1
—log J:—f“‘—“— i
h 3, 116 4

[\4 Ia

= %=x-2(x—i}+{x—l]

=(x-1-2x—x-1

2

't .:r|_|' a T
= -. C— x4+l — |dv
II { tan ¥ Ju [mt i 5 ].:ix

! yoxi x=1¥

4 Mm%
577
/r:: BRI
|
={x-11{3= -1}
! - 1
t/3 1

Lmaximumalx=1/3.= 1[ ET 4
e =1 . = - A =
Yoo =3I 27

minimum at x = 1= 1y =0 i
MNow, to find the arca bounded by thegurve p=x{x-1)",

The y-axis and linex =2

4 Area= [ 1 -
rea--juxix—}
r_jnz(x"‘—?fu}m
p . 2
Pt 121
_'!——_+_
k4 3 22.':'

=4 1_64.2 :E—E':%sq.units
3 i 3

Roth the curves are defined Iog x =0
Both are positive when x> 1 and negative when < x< 1
We know, lim {log x) — —ot
ES L
. logx . -
Hence. lim — —e2. Thus, y-axis i3 asymptote of
' oex
second curve,

and lim exlogx {10} = = form}

k=i e ™
= {im e logx | ~Z form
= 1ix A J
I. ™y
e[_ |
= im —22 =( {using L-Hospital's rale}

ot [ 1 ]
2
X !

Thus, the first curve starts from (0, 01 but does not include

{0, U}
Mow, e given curves intersect theretors
Cevlogx= log x
ex



ir, {e'x? —Nlogx =0
= x =1, (since x> 0)
[

Hence, using above results figure could be drawn as,

i

... The required area
™

=I] {%I—ﬂx logx |dx
e er y

2! s
=_I (]ﬂﬁ}-‘: —.Jr£ J n —]
_,g{ 2 }]."e 114 {Euﬂx ]

et -5
4

1. The required area is the shaded portion in following
fpure.

.1 ;
In the region -2-5.1: £2 the curvB)y=2% lies aboye as

comparad to y = Jﬁgs x
Henue, the required area

= Jﬁz (2 b 1) e

i0g 2 12
—alt
= 4~+2 —Elugz_i
log2 2 2
11. The curve y=x is a parabuly, It is symmetric about
Y-axis and lias its vertex at { 0, N and the curve y = —2—1
l+x"

is a beli shaped curve. y-axis is its asymptote and il is
symmetric abowl y-axis and its vertey is {0, 23,

12,

Yh vA
y=r-
Al 7
-\\ —
G B 2
: : Y 14 wé
[ 1 o
| & 7] -

To obtain the area, we need poinr of intersection of
y=x* A1

2 .
Yo —, 2
1+x

2

angd

y_
T4y

I

y+ ) &2
y‘" + =220
VR -2 =0
i+ g +2)=0
L= g 2} =0
Fe=—21 but'pz 058 v=l=x~+I
Theretgre conrdingtes of © are {- 1, Iy and coordinstes of
B are oF, 16}
Therequived’area is OBACH = 2 area of curve R0
:EJI! 2 _,dx—fj x? :i:c-l
! 4 x v y

R U U M|

{piven)
=—(x" —dr+d-4y
=—(x" —dr+4)+4

_]r'=-—{_t—2}2 +4
F—d=—(x =2y




Therefore it is a vertically downward parabola with
vertex at {2.4) and its axis s r =2

and p=xi-x { given)
= }:—xz _x+l_£ .
4 4
[ 1T 1
i ¥=|x—- —_—
) 2 4
= y+-l::{r—]f2f

™

- . 1 1
This 15 a parabola baving s verlex at [E’ ~3
.

S I -
fs axis atx — = and opening upwards.

=

To obtain the x-ccard! natz oaf The points of intersection we
golve y=4x—x and  p= x?—x
= dy-x*=x-x

= 27 =5 = v’ -Sx=0 = x(2-5x}y={
= x—-ﬂ,z
2

Also p=x* - x, meets c-axis at (0,00 and (1, 0)

~ow area, A, = E‘z [1dx —x:}] - [{Jr:2 — 1]

= j:"‘(ﬁx ~2c) e
(5 5 2 50
E[LEI"—EI i
. Ly ]
5[5]3_3 5V
2l2) 3 [5,
5 25 2435
T2 4 348
.E’-ﬁ'}-%] =
g ) 3 24

This arca isGonsidering above and below x-axis both.
Now for arcabelow p-axis separately. We consider

o = foc - nds [’:%l

e

1 11
2 3 6
Therefors net area above the x-axis
_ .
=A,—.41=125 4 12}

2 24
Hence, mtic of area above the x-axis and area below
r-axis

The equations of the sides of the square are as foilows :
A y=|,BC x=—-1,CDy=-1,04:1x =]

Let the region be § and (x, ¥} is any point inside it

Then according to given conditions,

B[--1.1] 4 &01.1]

]
L

/.[ﬂ 12
%5;5? 7
-— .!- 12,0y 6 %{?ﬁ}:lﬁ ]

e f/' x-’"?.-’ et
".\ .!I: 178

o-T.1) | G Ixat

Jx7+ 77 < =) Tl = 1+

D T Y S e L PR

3
= x2+}=z-=:x2—‘2_r+1,x ~2x+1,

yi —2y+i, }'2 +2y+1
P cie T Y e+ 2l <= 2pand x” < 2y ]
I oA i ;uj =1—2x and .vj =1+ 2z, the first equation
représents a parabola with vertex at { 1/2,0) and secand
giuation represents a parabola with vertex { —1/2, 0}
And in ¥ =t—2y and x° =142y, the first equation

represents a parabola with vertex at (0, 1/2) and second
equation represents a parabala with vertex at (0, -1 /2}.

Therefore, the region 8 is the region lying inside the four
parabolas

3 =1-2x, rv': =1+2x, x2 =+ 2px =1-2y

Yh
Al A1.1]
-\.‘.%
\3_\3
N
- '-:-l“'-"__-.‘:%,
8 HF (L0

where § is the shaded regien.
Now, § is symmetrical in all four quadrants, therefore,
§ =4 x wrea lyving in the first quadrant.

Now, yz =1-2x and x° = -2y intersect on the line
1= x. The paint of intersection is £ {1.,"':._’ —1, <2-1y
Area of the region GEFQ

=area of A OEH +area of HEFH

Led-nt+ " J-zr
=5wz-1} TLl_ﬂﬂ 2% dx



_| {- l}~|i."2

s |

(2 = 1) + |-{1— 2e)?

|'-|‘|— h.'rl—
Laa | b2

{2+1- 2J2}+ b1e 224772

=1 (3 2,2} -+-: (3 24222
J

It

2302
]

1-2@%[{«}5—1)

1]
o | — MI-—- M [ MI-—- -2

—2..,]"2_}+l(m"'i -1}

i
: ]

(3 - \z}+ [2-.?'"—1—3\'{2{%2 -1}

(- 2uz}+ 15+2 — 7]

[9— 642 + 1{:«!2 ~14] =.6_[4¢E—5]

Similarly, area OEGO = % (442 — 5)
T'hercfore, area of § lying in first quadrant
2

=% (42 - 5)

:31{4«;5-5;

Hence, § =3i (442 — 5} =% (16+2 — 20

4. We have 4, = J'ﬁ"'"“ {lan x)" dix

Since O<tanx < |, whenQ <y < 7/4
we have
0 {tan ¥ < ftan ©)° Tor vach we N
LELE — LTLE
= L ftan x)® e ‘[D (tan x)* g%

= A= 4,
Mow, for =2

A +d, = J‘r:” [(tan 1" + (tan ¥)"* 7]k
= EM {tetl O¥A 0 + tan” x) dr-
T Ve (tan "
24, 1)
e

(tan x}" sec? x v

w4
- Iﬁ

r 1 {T ]n +!:r;4
= dr ¥
7 g

[fﬂx =L

n+1

=

1 _g}l__l___

a-Fl

{n+1}
Since d, .= 4, ;< A, weget
Ay +A, <24,

i

=4 <A
n+l i
;
= - < 4 Sl
Zn+2 " th
Also forn=2
A, +A, <4, + A, z‘-%
= 24 <
LR
= 4 &—1— {2}
2H= 2

1
n-2

from {I}:md(Z}—! < A, <
2n+12

2
15, Eliminating yfampy =% and y=x - hx", we gel

Thus, the area enclosed between the parabolas.

! 7 -
a="" (x—f.lxz —x—]cir.
b b

'

J’ 52 'l + 52

< ]
3 b J‘I]
;l.. L
6 (1+b%)

for meximum, value of 4, % =f

pg & _1.0 w5 2B -2t 1+ A7y 28
b A {H—ﬁ!z}d
_1 BQ-
3 n+bh

.
Henceﬁgg-:ﬂgives b=-1,0 1since b0

. we gonsider only b5 —1.



16.

Sign scheme for % around b =11z as helow

_:_.LI._‘- .
from sign scheme it is ¢lear 4 is maximum at 5 -1,
Let the coordinate of F be {x, )
¥
B {1, 13

P

O Az D *
Equation of line (14 e } i

Equation of line £a8 be +/3 y=

Equation ol line 48 be V3 y=2a-

d 1P, GA] = distance of £ fiom ]mc(H =y

dfP,GB;—dlstanLeﬁfmemI]MUB _.__l'“hr x|
d (P, 4B)= distnce of P from linc A8 = Wi’*l’%{l
Given: d (£ {34) < min. {d OB}, 1P, AR}

-

- i

y::_min{“h‘ 2l N3y x -2

" Y g =
Y 1 R LV St |
2
CaseT:ps 1o |,|,|"_}, ,{smce Jy x=0)
—+3;
= X TNAY
¥ 2
= (2 +43vs 1
= y= xtanls”®
[~y +x-2)
Case II : If y< %
= 2y£2—x—w."§y [f.e.,ﬁ,glx—z{ﬂ]
= (24430 S 2k
= wE  tEnlsfo-x)
from abdve discission £ moves (n side the A as shawn,
¥
B i1, 1/43)
= Area of shaded region

= area of AOQ
:% (trase] » height

17.

15,

- ; (2) (tan 15°) = tan 15°

=(2—/3 }5q, units
We can draw the graph of p= x5 v={1—-x*) and
v=2x{t — x) in following fig. Now, to get the point of
intersection of y= €% and-3=2x {1—x). We solve both
the equaticns..

¥
{0, 13

o

ol 113 2s/i

£ —2x {195
x e 20 2x°
Jud = 2x
3x3l 2 =0
x(3x -2)=0
x=0,273

Sigitlarly we can find the coordinate of the points of
intersection of

we get

bwoouu

y:{l—xz}und pdx{l—x}arex=1{3and x =1

From the fipure it is clear that

A(-x¥, 0Osxs1/3
f(¥)=<2c{-x), 1/35x=2/3
x2. 2/3<xx%]

. The required arex 4 (s piven by

Azj‘]} Fix}yex

13 a 3 !
~_j'n (1-x) e+ Llrjlr{|.—.'t]afxv R

I3 7 4
=[—l[!—x}3} {13 _E
3 »

I
x..m_l

= tl sq. units
27 7

Refer to the Fig, in the questian. Lot the coordinates of £
hea (x, x? L where(d=x =

For the atea (QPRCN, upper boundary y=x :



' lower boundary © v — £ i(x)
loweer limit of x :0)
apper limit of x:x

: un:_a{()PRG}:_[:rz dt - J:f' {t) dt

3 X

L]

=I——Lf (1)t — f‘ dt

For the area (OPQON the upper curve @ x =, y
the lower curve : x — 3/ 2
lower limit of y:0 and vpper limit of y:x~

. area {DPQ{J)zf Jid. _[::id:
3 EEI E]J‘-

according to the given condition,
| 3 T 2 3 x'q
x - flar=-x" —
S wa=2x’ =

Dhifferentiating both sides wr.t. x, we gat
x° -y 1=207 =y

“» fu)=x3—x{ﬂ£x51
<]
19, 50 .
b +ax+b,|x|,=l

k
ye i
f
. ﬁ:

%%t B i ks -1

= d (=<2 if - 1<z

% +ar +hiflsx

£is continuous on & $o fis contineous at—1 and 1.

lan fix)y= tim Fx}=4(-1)

= -1 T-a-f
and iin? fix)= .Iin‘:— Fixd=fi

= l-g+b=—2and2=1+a+5
Thus, a-b=3anda + 4 =]

a=2, h=-
P xt 42—t i xe-1

Hence, {{x)=1 2« if —-lsxe]
a1 W xzd

Next, we have to find the point x= -2 5" and v= § (x)

The point of mtersection is (-2, -1}
. Requirgd Area

L

- J‘?_Idr [0 2o | Ve

Il,r -1
'_ [(_ }—l 3] 17 |:{_x3i +x2 _xJ:| _[xz] :Ir."ﬁ

W 2 .2

O (v
32 |'\.B_ L 3
+{—§+4+2]-|il—lJ
3 64

20, Givenx = (sin hyvye ™
Now, - —l=sm b=l
= —e 2 ¢ siniyge®

= —e¥ Ly

Tn this case il we take g and b positive, the values —e™™
and e”* become teft bond and right bond of the curve
and due to oscillating namre of sin fy, it will oscillate
hetween x=e¢ @ and x =— ¢™

BEI .
Now, 5, = J]:: ” sin fre Y dy
= . f= Isin by e~ dy
Inteprating by parts, we get
-
I (asinby +beosh
al+ B2 g »)

[ by Buler’s Intepral |



_1 —afp+lm Required area ]
S, 8 — e Iy 3 T e
! |¢:2+.!:-Z "L x? - @-x }}de'__;_{z - {x? = 2Ny
fasinli+m+ bcusUH}q} _ J-E.f (x? —2) v+ ﬁ-H— NENOY
—an 1 vl
—¢ *  lasin fm+ b oos r s ¥y 142
=| i -2z +}dx xTJ
3 ' LY
s I [ ‘E{H”{D B ]}”1]E ', JI\, .
.= |— L3 o+ - B —
4 gt b . ! =[—ZD ::21'}'2 sg. uoits.
—e 0= b1y )] ’
o 22, Here, slope of tangent
.
L) AT P . dy _(x+])+y23
a’ +b° e {x+1}
-3
i : — dy =[x +1]+ }
he ¢ | -ixel x4
ST putx+l=Xandy~3=]”
i+ I ] Y.‘
fot=% = (1 (D =(-1Y] ‘
I
be P et +]
Mo SI = a”+b°
S e - —im
- he b o e’ +IJ
b,
a® + b dy 47 dY ¥ _dr |
. N A LI, 'L SN gD
i a e dxdx X dr X
= T =e * =constant whare integrating factor
LT ]
e I3 ey L
S =g =g __?:
= —— _constanr = 5, 8;,85..4.5 ; forma G.P. .
5. ' . Solution is,
Fora=-land b=n Y—.—I-=J.X-Lﬂicur}—=l’+c
l.?r.' 5 “-, . X 4 X
5, = L - ﬂ +e) y—3=(x+11% + e(x + 1}, which passes through {2, 0}
{l+n"'} (1+1': d=lte
I I - =i
£=0 {l Twl oi=t - Rexprired corvg
_RIAENON Ly ey 20EE) G y={x+1% —4x+D+3or p=x* -Ix
(1+n} {]+-r} e—] Shown as,
The poinfsin the graph are : Ths, required area l j
3 . . 1 5 b
A{LE, B {2 0}, CV{?’Z}, D(y2,2) _1 J‘ll.xz )l = [x _ _xz] 24 5q. Lnits
e o i ‘x 3 NI

2. Here, the triangls formed by a line paraltel 1o x-axis
pasging through P (A k) and the straight line y=x and

y=2 — x could be shown as,
. Sines, area of A ABC =44”

\
AV




B i RS
-0 . - X
e F Y22
1 . 1
;AB-AC =4k,
where 48 =2 [k -1 | and A{':-ﬂ{jk—ﬂ}
= %-2{&—1} = 4h?
- A2 =(k-117
or 2i=2{k—1}1s requirad locus
f.e., 2x=t{y-1}

24. The region bounded by the curves y=x%, y= x? and

¥y =4x-3is symmetrical about x-axiq.
where y=dx —3Imestsat{l,

| .
Y=
Hence, area (D480

=z{j; x? e - L‘“ (Jax—3 }afx}

¥ ! _( (45 — 3y T
3 1] .

320,

[ ]

1
[ ]

{1 1 | 1
———3 =1.- = square unis
3 ﬁ h 3

4a® 4a | (-n 34’ +4

25. Given, |45° 4p 1 _3{:2+b
el

|. 4o f{Z} A 4o

= do Fl-D+da F{+ F ) -3 +a
B F =13+ 45 F () = F 2y =35° +
40* F -1 def () Fi2=30" 1 ¢
where £{x)is guadratic expression given by,
FrY=ax” che+cand{l), (2) and (3)
= dx f{=D+dx D+ £ =37 +3x
or{d £ i-D=3y" + (4F ) =3hr+ 7 (=0

A5 above eguation has 3 roots g, b and ¢
. above equation is tdeatity in x.
f.e., Cocflicients must be zcmo

= F-N=304, =374, F {(2y=0
,f{x}zmz +r4e
= a==1/4, b=0and £=T, using (3}

2

d—
Thus, f{x)=- ¥ shawn s, .
¥
i
o)y
SR

=2, G ‘l,ll{z. o
-‘Hh.
{ 4B 2 -]

Lepsd (—2 038 = (2, — £ + 1}
Since W B subtends right angle at vertex ¥ (0, 1)

T
= —- =-1
2 U
= =4
: B8 -15)
2
Thus, AI'L‘B.=IR [4—.\: +3x+6}ir
2|74 2

= _EE SUArG unils
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