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11.1 FILL IN THE BlANKS 

I. The area enclosed within the curve lxl +I)" =I". (ItT 1981; 2M) 

2. The areaotthe triangle IOnned by the positivex-Jx.Jsand the nmmal and the tangent W the drdex' f y' = 4 ;1( (1. . .J) J is .. 

II OBJECTIVE QUESTIONS 

... On(!-• ORe OpliiJI> Js COrl'r!CI : 

I. T11e area bounded by the ~urve> v- I tx ),the x-axis and 
tl1e ordinates x =I and x =hi> (b -l)sin (3b-t 4). Then 
j {x) is . II IT 1982; 2M) 

(a) (x-I)~'" (Jx + 4) 

' 

(b)<in(3x-4) 
(c) sin (3x + 4) -3(.< -l)oo.s (3x + 4) 

(d)noncofthcse 

The triangle formed by tl!e tangent to the curve 
1 (.;) = x' + bx - b at the pomt ( 1.1) and rhc coordin•te 

ax'"• lies in the first quadrant, If its area is 2, then the 
value of b is: (liT 20011 
(a) - I 
(c) -3 

Th~ area bounded 
y--jxj+lis: 

(a) I 

(c)2~f2 

{b) 3 
(d) I 

by the curws 

{b) 2 

{d) 4 

y=lxl··l and 

(liT 2002) 

4. The area of the quadrilatcml formed by rhe mngents m the 

end points of latus rectum tot he cllipsc x' + .1::·~ ~ 1. is: 
9 5 

(a) 2714 sq. units 
(c) 2712 sq. units 

(b) 9 ;q. unit' 
(d) 27 sq unirs 

(liT 20031 

5. Jhemeabollnded bythecurvesy=/;_2y+3-rand 

r-axi' in tile Is! quadrant is: (liT 20031 
(a) 9 (b) 27/4 
(c)36 {d)l8 

B OBJECTIVE QUESTIONS 

... Mon than one options m·e correct: 

1. For which uflhc following value.< of m. ;, rhe area ofrhe 
region bounded by the Cllr:e y = x - x' •nd the I me 

' y~m.<equals-? 

' 
(liT 1999; 3M) 

tilT !989; 2M) 

6. Tbe area enclosod between the CU!"\"es v- m' and 

r - ay-2 (u >0) is I sq. U!lit. Then the 'alue ol· 'a" is · 

•• 

' (a)-,= 

" (c) I 

(h) ~ 
' 

{d).!. 
; 

II IT 2004 I 

l1te area ofthe equilateral niangle. in wh1ch lhrcc Will> 
of radius 1 em are placed. as sh<!wn in the figure, ": 

(a)6+4-/l 
r 

(c) 7 + 4;13 

{b)4/3 -6 

{d)4 b 

(liT 2005) 

The area bounded by the curv•s y= (x -I)', y = (x Tl)' 

. ' anu y = -lS : (TIT 20051 

' {a] ;; 
0 

' (c) -

' 

(a)-4 
(c) 2 

' ' {b) ~ 

' {d) .!. 

' 

(b)-2 
(d)4 
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D SUBJECTIVE QUESTIONS 

FinJ tho area bounded 

srraight lin~ r = 4 y- 2 
hy the cUT'Ie ~' = 4 y and the 

(!IT !~8!: 4MJ 

2. I· iml o!w nrcn bPunded by th~ r-a,is. part of the cuf\·e . ' . . >·-i I · O I and tbe ordinates mx =2 and x =4. If the 
~ . 

ordinate "I ' = a d••"les tbe arn into twc eqtk11 parts. ftnd 
.l. lilT 1983: 3M) 

3. F"ind the area of the reginn bounded by tOe x·aAis and the 
cun·es dctl<1cd b} : 

v= taru, 

_t·=c.ot.,. 
(Ill 1984; 4M) 

4. Ske;ch the :egh><t bounded h} I he ourveo l'= ~··~and 
J -I> -II ;md find its area. tilT 1985; 5MJ 

5. Find tile area l'oundcd by 

r'---/iyand>->: 
the curves r' + y' ~ 4. 

llrT 1986: 5MI 

0. 

' 

U. 

U. 

L!nd , the :!Ted h?unded by the Cl!f\co, 

r · + J.- = :!.'i. 4 ,l•" 14 x· end x- 0 obovc the x-a.>.io 

(liT 1987; 61\1) 

Finu the area of tho region hounded b) lbe cur;,e 

' I ·. v = mn ¥. tangent dra"·n 10 C at x =- and the :<-aXLS. 

' (Ill 19BB; 5M) 

rind all n.a,ima anrl mimmo of the funcdon 
y=~lr ·li2.0o:;x:>2 

Also determine the ;,rea hounded by the curve 
y ~ ~ (' - 1)0• thq~axis anti th~ ltne x = 2 (liT 1989) 

Cnrnpute tb~ area of the region hounded hy I he <001rvos. ,, ' .1 ~e,]nxa<ld v--where ln~=l. 
(Ill 1990; 4M) 

5ketoh the CUJ~e; <>ad i<lcnti(v lhe region bounded by 

x = ~. x ~2 y~ In.< and y-2'. find th~ urea of thi' 

cegion. 

Skotch the region bounded by the cur;,·cs 

y=x' andy~2/(l-x 0 ) 

C"inJ i" llfCa. 

(Ill 1991: 4MI 

HIT 1992: 4Ml 

In whm r.itto dMs the .Hl>.i> Ji vid~ the area of the region 
llm nJcd by the pm1bolas y- 4x - r' and y = x' - x ? 

(liT 1994, 511111 

\\m,ider a square with vertic," at (I , I). (-1. 1). {-I. -1) 
and I I, -I). l.ct S be the regi~n I'OnsJSting of all point' 
irt.,iLle the 04uare "h1ch are neare1· to 11\c origin lhe.n \0 any 
edge. Sketch the Jeginn Sand flnJ 11> area. {liT 1995; ~MJ 

Let A" be the area bounded by the Cllf\"e y~ (la<t x)" and 

' the lines' =0. v~o and r ~-. Pr<we that tOr 

' 

" I 

and ' ' deduce -- < A < --. 
2n,.2 " 2n-2 

(liT 1996: 3M) 

15. Fmd all!lle posSible Vdlue., of h > 0 "' 'I tat lite orca of lh~ 
bm;nded regioH euclo,cJ bcLwiTn 1110 ramholas 

"' 

"· 

y=x ·b<'~nd}'-~ ismaximum IIIT1S97C;5MJ 
b 

Let 0(0. OJ. A (20) and IJ (I. -~- J be the vertJce, of a 
. , .. J 

triongle. Let R be the region CO<t.<isting of all th<>><: poi ms 
r mside .'J.OAB "hich .<ali,fy d(P.0/112: min 
{d {P, OB), d(P. A H) l, when d denotes the distance fi'JtlJ 

the point to the cnrr"'pondmg lme. Sketch the region R 
and find ito; area. (tiT l997C; 5MJ 

Lei/ (x) = maximum 

:.t'.(l·x)'.Zr(l-r)} 

where 0 0: ~ 0: I .Determine !11e mea of tit~ Je~iort buund<d 
bytllecurvesy=/(x> .. , ''" Oartdx=l. 

(liT 1%7: 5Ml 

Let C1 ond c, be the groplts nf fundJ<m5 y-x' and 

y=2x.Oo0 r s I respectively Let c, be tltc ~mph or a 
Emetwn y-f (x),ll ~xe" 1.{10>=0. For a point f' on 
Ct. let the Jines through f. p;>r"llel W the axes, meet (", 
and C 1 at (J a11d R rc<rec;tlvely ts<e llg11re). Iff or every 
position of f'(on C1) the"'~'" oftheshaded regions OPQ 
and ORP un: C<jual, delormin• the function f (x ). 

' 10.1) 

(IIT1998:SM) 

Let j (x) be a contmuous function given b) 

j (x)- . 1
~. 

x· ·ax-h, 1,·1>1 

Find the areaofthe reg:on in the third quadrant buurtded 
by tk curve> X= -2y' and v- / (x) ly1n~ on lhe lefi 011 

thclme8>+1-0. 

Let b"'O rutd fur i• 0.1.2 ..... 1.', letS, be the iC"Ca Oil he 
regi~n bounded h) the }-axis · IHtd Lhe cun•e 

'" . j'ft/ U+l)z xe · ~sm b;; .. , v,; ---. 
b . (h) 

Show that 

S 0, S 1 . S 7 ... . ,S, arc in geometric progression. A lsn. r.n<l 
their sum fur a~- I and (!-'ft. (liT 2001; 51111) 
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21. Find the"""" of the region bounded by th< curves 

y=x', y=l2 -x'l and y=2, 

whioh lie' to the ri.-ht of the line.<= l '! tiiT2002; 5MJ 

22. A curve pas>cs thrrmgh (2,0) and tho slop~ oftangcm at 
. (x+l) 2 +y-3 

pnm! P(r. y)c4""al' . 
(-<+1) 

Find th~ cquatiut. of the turvt nnd ar~a enclosed by t!-.t 
cup,·c !lild thcx-a'i" in the fourth quadLant tilT 20()4) 

23. The area ofthe triangle form«i by til<' intersectwn ot a 
lin< pamllelto x-ax1> and pas;;ng !hrt>ugh (h. k) with \he 
lines y=randr + y=2i;;4h 0. Find the locusofpoimP. 

lilT 20Q5) 

ANSWERS 

1'l Fill In the Blanks 

I. ~·2 sqilllr< ruLits 2. 2~·'3 squaK units 

1!1 Obj!!<tive Qui!S'tions (Only ono op!Jon) 

l.(c> 2.(<1 3.(bl 4.(d) 
8. (a) 

B Objective Ques~ons IMore!Oan one option] 

I. (b, d) 

0 Subjoct1ve Questions 

' t. ii sq. units ' 3.;; log_. 3 

"· 

'" 

Find the area bnunJcU by the uu·"" 

' ' ~y.x-~- ' _vand y- =4x ' l "' . r . '" 1 ((-1) 3a •Ja 

" 41>' " ·JI r :' 1~ ": ··• .· /(.q io ' 
4c' ,, l_J("J __ 3e.+3cj 

qmulratic fu~otion nnd it- maJ<imum ,-uluc t><:tur:. at a 
poim V. A is a point of tll!eroect1on of y= j (x) with 

x-a~is and point B b such that chord ABsu~!cnds a right 
al V Find the area enclosed by f (x) and chord AB. 

5. (a) 

- ' ~---1': 

' 

6. (a) 

ros ' 6.8+'~"-' 
I 4 ) 

lilT 2005i 

7. (a) 

( ' -rr·rrt,". 
7. -- + ,og21'4-um(< 

', 16 4 2 ' 

' ~II,-- >q. unit< "' -5 e.-- Hl.4-~_.-2_!!_h,2>~ 
log, 2 ~ 2 ' 11. 1':- 12.121:4 

' '' 
15.1!-1 

17 
17.-,g.umts 

27 
18./(r)=x' 

19_761 2~_rr(l<,e_(e"''-l 21.[20-~25J'sq.unit< 
192 (l+rr") e I 

23.2.> =±iv I) 

'
,> ., ~-125. 
~- - Sq. lint S ~~- -- Sq WHL' 

3 J 

Ell FILL IN THE BLANKS 

l. l ho area formed by I X I +, y- = liS square shov."Jl os, 

whose a'ca ~ ( -,71 
~ 2 square units 

2. Eq11ation oftar,gcm to 

x'-y-'~4 

X • /'ly=4 

"""'c x-a~is intercept (4, 0). 

rhus, area ol !I !OnneJ by (0. 0) (1, J}J and (4. ~~is, 

~~~ }i :l_lli0-4,·'3jH~.-'3squareun't< 
~1401_ 2 
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B OBJECTIVE (ONLY ONE OPTION) 

l ~iucc. Ji' f(x) ik = (b - I) sin (3b -r 4) 

, . differennating bot~ side> with respect to b, "e get 

f (b) = J(b - I)-"''" (31>+ 4) +.<in (Jb t- 4) 

[(x) =<in (3x .,.1) t-3(x- nm, (3x + 4) 

2. fp:)=t' +hr-h 

F oc equation of the tangent at!' ( 1, I) is 

' 

y=x' t-bx-b 

2y=2x' +2bx-2b 

y+ 1 =hl-+ b (x + l) -2b 
y=(~+b)x-(l+h) ,., 

x 4 =
2

+b and YB =-(1-b) 

(applyT ~o) 

Again area 
1 1 Cit-b)' 

ofiJ.OAB"-OAxOB=--X -----=2 
2 2 (2+b) 

-(l+b)'=4(2t-h) 

(1t-b) 2 -4(2t-b)=0 

lt-h0 ,2bt-8t-4h=D 

b' t6bt-9=0 

(b•3J2 =o 
=:> b ~ - 3. therefore. (c) is the answer. 

3. l'he region is clearly square "ith venices at the pmnts 
(I. Ol. (0, 1), (- 1, 0) and (0.- 1). So that its area 

c c 
=,•2x~·2=2 

' Given:r' +y' =1 

" ' T<.• lind t:mgents at the end points ofla\C!S rectum, we tind 
ae. 

i.e., 

So area is four time;; the area of the right angl~J IJ. formed 
hy the tangent and axes in the f quadrant. 

=:> Equation of tangent at 

,, 'l [" 5'-. (a~,,- (1-c J~ ,_.,- " 
; ~ 

' ; ' -x+---=1 
~ 3 5' 

x_+l'=! 
9 .' 2 3 

:. Area of quaJrilatcral ABCD 
~4( area of i\ A08) 

--11~,1-" ,,,,--~. _2'2''1-"''q_.,~ 

(given) 

5_ ro fmd !he are" benveen the <-<rrve<, y~ ~r; and2 y + 3 ~ x 

and x-axis in the 1st quadran! ( we can plo! the above 
condition as); 

' 

6. A' tfom the tigucc, arc• enclosed beto,;een curves " 
OABCO. 
Thus the point of intersection of 

' ' y~=· and x~ay 

' x=O. 

" 
[ ' ' :. Pom! ol mten;ection (0, 0) and --;;;'--;;) 
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• 
I, 

\ 

y=a? 
, I 

' ' 

Thu' required area OABCO ~Area ofOCBDO- are• of 
(148{)0 

( ,- \ 

J'"'l " , 0 {;;-ax- )d<=l 

< ,, 

' ' ___ ,, 
3a 2 3a' 

a'=~ or a~~ < ,, 

(given) 

(osa>O) 

7. As tangent; drawn !fom e~tornaJ point l!> the cirdc 
S\Jblend> <O<jual angle ol ocmrc. 

ln:'IO,BD 

L01 BD=30° 

o,n =tan3oo 

'" BD~J-.JJ 

m OBJECTIVE (MORE THAN ONE OPTION) 

1. Ca•~l.m- 0 

In rhi;; case '- .(!) 

-.(2) 
are two given curves, y> 0 is total region above <-.,.is 
Therefore. area bctw.en y- x -x' and y~O 

;, ar~a between y = x - x1 and above the x-axis 

A= J>-x2 )dr=[-~' -~,' J: 
I 1 I 9 

=---=-;<-
2 3 6 2 

• 

f/C = BD-DE -EC =2-2 JJ 
=oo ,rJ , ~'' . _ 

Area=- (B(T ~- -_ · 4 0 + ~·3)' 

' ' ' =G 1-4~·3 'quaccom 

' , curwo y=(x-1)-,y~(x+l)"and 

shown as: 

where point of intersection are 

' ' (x-l)- •-

' ' ' X=-,--

' ' 
' , Area=~ fo r , l ; 

•,(x-1)'- -f''' 
' ' 

I •

1
J:C -· 4 ) II 

~2~c(-l~2}' _l__l' _ _l__oJ~ 
l 8 ', 3 } 

= _!_ = _l_ square units 
J4 ) 

Hence no wlution. 

y=li4 are 
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Case 2. m<O 

In tl:is case area between 

y=<-x'anJy=mxis 

OABCO and points of intersection are (0,0) a!ld 

11-m.m(l· m)} 

Arco OAHCO = J:-~ [x-x'- m<]d>:. 

Imp. not• : Area OBCO considered alltom;•lic•lly 
IJ.ecau."' m is a parameter 

1 ,J ,I, 
~ (1-m) ·-(1-m) =-(1-m) 
~ 3 6 

Put Area OABCO = 9! 2 

I (l-m) 1 -~ 

' ' (l-m)'=~7 

=:> 1-m=J 

I] SUBJECTIVE QuESTIONS 

;given) 

I he curves x' = 4y and x = 4y · 2 eo11ld be ,ketthed a<. 

whose pnint of inte"e<ocion are x -- l, and X = 2 

Th·.os. 

' ' ' ' ' ' 
' ' , 

, 

~ 

Case3. 

m~-2 

m>O 

In Ehil; oa>c )'- mx and ;• = x - x' ;nter>cct Hl (0,0) and 

{(I -m), m( 1 m)ja' ~hown in F1g. 

Are.1 ofshadeJ region~ r (x-x' -mx) d>: y ,_, 

1-m 
0(0.0\ 

o[,,offl/ o"]O 
L 2 3 1_, 

l ' l =- .. {1-m)(l-m) 1 -(1 ' ; 
l . 

=--(1-m/ 

' Area of shade<l region= 9/2 sq.unit (given) 

" l ' =;. ----[1-ml ' ' . 
(1-m)3 ~-27 

(1-m)=-1 

=:- m ~3 +I=+. Then· fore (b) and (d) ore the ans"ers. 

(x-~·1· ·(x- 8Y 
, X l X 1,. 

I 8'• I ,. 
-.?,a--,-P-4)=(4-2)- u--' 
\d) ··"' 

a-!+2=2-a+ 8 

' , 
" . 2u- · =0or2{a" 8)=(1 

" 
a= ±2fi, neglecting (-ve) 

"~2 /2. 
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o~(q:-,r)(te•,') 

q: _,_ y 

- ' n~ ,y--tJ 

;-

\ 
'" ~(~ 7~ \o ~" ~\ ~-

c 

,{q p>U[RJqU ~q Pi'-"~ UOf):)OSlO]UI JO JULOJ >>UlJ•" 

-,-, P>4'1"~" oq PFWO , ,x- tl = ,[ t ><:- A + - x 'Ol>JI '9 . . 
[ [ 

~- ---(1£--)o I ,- '-

l 
~ -[ 

' ') ,, - ~- z-l_l lU>--- ' ~": r 
'X - t --- . 

,' ' \ 

0 1;:.~[ 1 1'·-r,-.1 
0 ~~- 1-1 -C) q) l( (o 

I , I _y ·• : ,J ,, ' u' • I[ --

I 
,. 

>T-=-­_,_ ')I ··-11 ' --~1 
l

xpx' --'P-'t:'-' = • . o I _c_ ' ,, 

"""" p>J[nh<>J ''11 ''"'l.l 
ks•-=,x 

x o( '+:/ ,_,_ )" 
7.. / " 

' 
) 

w 
u."o'l'"q I' I""" r- xrur.-fz1'- = __ q, ~ _.{ 1- _xq,unJ -., 

- c " ' 

( ' '-­
·- ' 

i: t I <: -- -=--(:) tHs-~ I u; I L- ' S 

z ,. ' I - I - -I·' 
,,_!__.r' 

' I ' ~ 
,,, ' , •. ~-~ -
-1 +[-q ~- ,_ul;;_;= 

c-z)-(: 

- ' c j -,_ 
to.'- y· u"'~= 

, 
1

::_ .. -""+ 71-- J> -- I c 

' ' l 

' ' -+I+-
1 I ) 

' - ~· [[.,., - )''' =-I ULS-+[- -·-1-J'-> 1,z' "!'~+i-1= ' ' 'L'-J-' t, ;_
1
1_ 

,l "'J ,l ' 
·-'r"l ' 'l I --=- "'"-+ _x--r- -_tl--c,-x 
- \ ' - -. -

'7'(1--~) -xpi[IX-1 -xp_x-<;,1-- -'j '') 'J ;: I -" -• < 

[- 7=X 

o-v-><:- c'' 
1 -'<:-?=,x-; 

,(1-.d=,·- ' 

~•re pJJrnLol-1 

g•G I ~-·c-) 0 0 

l 

., 

,_ 
m 

m 

'OJU UOTPil"OlU[ JO lU[<ld JS04M 

·w p>lpJ>~o ~g prnoo II - x: = .{ P"" _x- <;:~ = ,[ 

z " z c'~o:-=;:,,~or~ ~o:--~or~ "1-l'j_f 

Z.-' l 
=-iio:z--~OJ= l £,-~ 

1U z 1 r z• ) 
j-' ~Oj--fiD[/~~0 --0-~0j -= 

I <t J I } 

;::;p "" j/ol) + ,,~( I noo' So:-)~ 

'"f o· xp (X !00) ' ~ -"l' ( XU~l ) I ~ ~"-"' p:>Jtnb~<J 
' u t • 

+--c-"\ tf' oV tl" o;n-• · <i'< /I 

., 
"51Xlh{ '>e po)lOJd "'-1 p:noo 4'"1"' 

~;:.x;;;2: " ~ 
' l - ;;;x;;;-

" " 

• 
'x 100 I 

=,[ '" 'x U'll 

' 

' 

' 
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:. Required are~ 

· r -l .; 1 ----. ·2 ~-X' 

~1< 1 -p5- c .+r:-1 -·-- « 
I ·" ·" 4 
• • 

- L'' •' "')"') .. \ 4 

-" = "'" -' 
~ =sec'x ,, 

· 1'' '1· Hence,oquatwnofmngenL"I -;:--1 <S 
\ 4 ) 

,, 

Requned area is OABO 

---r) n 

-loo ,1~ j "_£ ~ =(!'' -~ 1 ~log 2Jsq.units 
- 1_4 ]0) 16 4 2 

y=x(x-1)' 

dv , 
-=x-2(x-1)< (x-I) 

"' 
~(x·ll·f2x--~-1) 

=(x-1)(3x -1) 

l/) 

r -:)' -.~~ :.maximumatx=IIJ.=>y"""'=~-., '"' 

minimumatx~l=:-_v,,._=O • 
Now, to find the area bounded by the curve y = ' (x - W, 
Th~ y-axis and line x = ~ 

J' -Area- x(x-1) -ill 
• • 

9. Both the curves are defined lOr r>O. 
Both are positive whcnx-:. land negative when 0< x< L 

We know, lim flog.<)-+-«: 
,.,()'" 

Hence. lim logr --+-o< Thn>, }'axis is asymptote of 
r->o' ex 

'econd cur.e. 

and lim e>: lu~ _, 
'"""'"' ' \ 

'

. ~lngx I '• 
1 

= 1m .--- -- ,orm 
x_,o- lf X , "' , 

{(0) x x; furm} 

( ' ' =lim e :;:,I -0 

-···r- ·. 1 

{using L-Ho>pital's mle} 

' ' 
Thus, the first curve starl!; from (0, 0) but docs not include 
(0, 0) 
Nuw, the given curves intersect therefore 

log x 
exlogr~- --

" 
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I ~ , 
, , 1 (e·x -I) og:<~!l 

x ~I,~ (sincex>O) 

' Hence, using: above results figure could be drtmn as, 

'j 
' c 

!/:: 
, 

\, 

:. The required area 

~ f ((logx)_exlogx 'l.tt 
'" ex J 

=~((lo;xij' -ej
1
": (21ogx-I)J' 

'" , .. , 
•" -- s ,, 

10. rlre required area is the shaded portron in following 
figure. 

In the region -~"'x,;2 the curve y=2x lies above as 

' compared toy= log, x 
He11ce. Ule required area 

ojl (2' -logx)dx 
'·' 

J ..r_-(xlugx-.<)J',' 
(1og2 , 

1:-

4-ii 5 3 O----log2--
log2 2 2 

II. The Ollrve y=x' is a parabola. It is symmetr>c about 

}~~xis and ]las its ve1tex at ( 0, 0) and the curve y = - 2-
I +x' 

is a bell shaped curve. X"ill<i< is 1ts asymptote and il is 
3ymmetrk abomy-axis and its vertex is (0, 2). 

To obtain the area, "• need point ofintersect'ron of 
y=.<' -- (1_1 

'"' ' ... (2) ,-
1 +x' 

' ~ ,o-
I+ y 

~ y+y'=2 
, 

~ y- + y-2=0 

~ ; .,.zy- _v-2=o 

~ y(y+2)-1(_v+2)=0 
~ (y-l)(y->2)~0 

y=-2.1 buty?.Dso _v=l=:-.~~::1 
Therefore coordinates ofC aro (- I , I) and coordinates of 
Bare (1,1 )_ 

T~e req~ired area is OBACO = 2 """" of curve OBAO 

o'icf--~---;;-dx-l' x'dtl 
"I +.c o 

c " 

=2[2 tan-• rj~ ---- [x
3
' I 

=2 [~4~---- i ~ = 1<---- ~ 
_v=4r-x' 

=-{x 1 -4r+4-4) 

=-(x'-4r+4)+4 

y=----{x----2)' +4 

y----4=---- (x ----2)' 

(given) 
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1lterefore it is a vertically downward parabola "ith 

veotex at {2.4) and it< axis is ;; ~ 2 

y~x' -.r 

' ' ' y~x· -x+---

' ' 
' 
' ' ' ' y+-~[r-],2) 

' 
fhis is a pambola having its ve-rtex at[.!., -.!. '1 

' '' 
it> axis atx -~and opening up.,.,ards. 

(given) 

To obtain the r-coordinate ofT he points of intersection we 

' ' solvey=4x-x' and y=~ -x 

4x-r0 =.< 1 -x 

=!> 2x' =5x =:> 2t 1 -5r=O =:> x(2-5r)=O , 
x-0, 2 

>\I so y: x 0 
- x, me•" <·axi• at (O,Ol an<l (l, OJ 

1'-ow area, A1 = J:''lt4x-x 0)] f(x2 -r)j.k 

= J:'\5x-2x1)dx 

5252125 

2 4 3 8 

_!25(1-~)=125 
8 \ 3 24 

This area is considering above and below x-a.,i• both. 

Now for an:a l>elow x.axis separately. We consider 

,, [~'•''!' A,~-j(x--x)dx• ---
- 0 0 0 ' 

- ~)o 

' ' ' ; 6 
Therefore net area above the x-~xis 

-'-' _125-4_121 -.-., ..,,_ --

"' "' 
Hence, ratio of area above the >:-axis and area below 

;;-aXJs 

'" '-.· 
"' 6 

= 121 '4 

13. The equations of the sides of the square are as fOllows : 

AB:y=1, BC' ·'=-I, CD: y= -I, DA :x =I 

Let the region 
Then according to 

6[ ._11 ,, 

~;; + y' <II- <1.11 +xl,!1- yl,ll + yl 

' ' " )' ' " )' ' =:. r+y-<"-x-,{l+x),,.-y·,n+y) 

x2 + /<x' -2-t+l,x" -2x+l, 

y 2 -2y+l.y2 +2y+l 

' ' ' ' .,_.., y- < l -2x, y-< l + 2x, r < 1- 2yandx- < 2y 1 I 

Now in y' = 1 - 2~ and v 1 = 1 + 2r, the first equatinn 

repre;onts a parabola with wrtex m { 112,0) and second 

equation represents a parabola with vertex ( -\I~. 0)_ 

And in x' =l-2y aud ;;: 2 =1+2y, the first equation 

repre<ent> a parabola with vertex at (0, 1/2) and 'econd 

equation "-'Presents a parabola with vertex al (0, -I /2). 

Therefore, the regionS is the region lying inSide the four 

parabolas 

y 2 ~ l-2x, / = 1 t2x_ x' = 1 + 2j•,x 2 ~I -2)' 

where Sis the shaded region. 
Now, S i> symmemcal in all four quadrant>, therefore, 

S =4x aro:a lying in t~e first quadrant. 

Now, y' ~ l-2x and x 2 -I -2y intersect on the line 

y= "-The point of intersection is E ( /i - I. -li - l) 

Area of the region OEFO 
~area of!!. OEH +area of Ht:nr 

~ -~ c./2 -I)'. j'1
' .J]::i; dx 

2 .1-1 
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' 1· > ' l'' =-(~12-1)2 + (l-Z>:J''' =--(-l) 
2 L 3 2 _, 2_1 

I -1 "'''2 
=- {2-t- 1-l\1'2) +- (1 + 2 -2v2) · ' ; 

=.!_(3-2,J2J ,.!_(J zli>"'' ' ; 
= ~ (l - 2-./2) -r ~ [( .J2 -1) 2 J"' 
' ' =.! (J -2 ~·Ii +! c.J2 -lJ' 

' ' I·-!- "" 
= -(J-~12) +- [2;/2-1-3-J2(<J2 -I)] 

' ' 
=.!_ (J --2 ,/i) + .!_ 15·./2 - 7] 
' ; 
l cc !" I r:; 

=- r9-6;1l + !1),2 -141 = -!4"2 -~J • • 
Similar!}, areaO£GO=.!_ (4,}2 -5) 

• Therefore, area of S lying m first quadrant 

' c =-(4-..'2-5) • 
' c =-(4v2-5) 
; 

' - ' lienee, S =- ( 1v'2 - 5) =- (16~12 - 20) 
; ; 

14. We have A,.= J:'4 
(-x)" dx 

SinceO<!anx< l,whenO<x< 7t/4 
we have 

(k: (tan x )".' < (tan _<)' for •adHtE N 

~ ("'
4 

(lanx)"-' dx< (''\tanxJ" dx ' . 
=> A,, 1 <A, 
Now. for"> 2 

A, +A,.,= J::4 [(tnnx)' +(tanx)"+']dx 

_,,. ' 
= Jo (tanx)' (!+tan" x)dx 

~ J:'4 
(tanxJ'=' xdx 

' ' ]~'4 ~l--(tan.r)N+ 1 

(n+l) 0 

f-.- J 1 (x)" f'(xJ dx ~J<xf'' J 
L n+l 

' ' =---0-0)=----
(n+l) n+l 

Since A,+1 <A,. , <A,. we get 

A, +A,. 2<2A, 

Alsofurn>2 

' n+l <2A, 

' ·--<A 
2n +2 " 

' 2A, <-
n --I 

' A,<--
2n-2 

fium(1)3Ild(2)-1 -<A,<-'-. 
2n+2 2n-2 

' Eliminatingy from y = "
0 

and )' = x - bx', we get 

_, 

x 2 =be<-· b 2.,' 

b 
:<=0,--·· 

1-rb1 

Thus, the area enclosed between the parabolas_ 

'c''"'r ',') =J" x-bx--- cb:. 

' ; 

__ jx2 ___ ,' l+h'l"'•"' 

l 2 3 ·-,-1 .. 

6 (l+b2 ) 2 

for maximum, value of A, dA =0 

"' 
But dA=~-(1 +-h

2
)

1
·2b-2h2 (1+~')·2b 

db 6 (I -rb')' 

=_l__h(l-b~) 
3 (l+bl}l 

" . Hence, db =0 g~ves b = - 1, 0, l since h > 0 

.-. we coruidcr only b - L 

-- ( l) 

... (2) 
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Sign scheme lor dA around b=l is as below 

'" 
from ,;gn scheme it i_, clear A is maximum at h -1. 

Let the courdinate of P be (x, y} 

, 

Equation of line 0.4 he y=O 
Equation of line OB be Ii Y= x 

Equation ofliu~ ABbe /J y=2 -x 

d (P, OA) = W<Iance of P fwm lincOA = y 

d (P, oin =di,tance of P from line UB = 1·-fjy -'I 

' 
. '"''"'"·~·"-~'"' d (P, AB) = <11smnce of P from hncAB =-

2 
Gtven: d (P, OA),; mm. {d (P, 08), d{P, AB)) 

y ,-min_{ 1~13-i::xJ, 1-/l Y; X -21} 

~ vsl{Jy-.<1 and _y,;l·/3_v+x-21 

. ' ' 
J-J3y-xl - c;-

Ca>el: y < ----, {smce,•.Jy-x<O} 

' 

Case II: 

--" -V3v ,,_ -~ 
' (2+v'3)_v,;x. 

v:>xtan]5° -
'' 

j,•3y+x- 21 
yo; -

2 

=o 2yS2-x-I3_v (i.e.,.J3Y I x-2<0] 

=> (2h/3)y,;2-_, 
yS talll5'-(2-x) 

from al>ove discussion P mows in side the ll. a' 'huwn. 

Area of shaded region 

= oroa of AOQA 

=~(basel~ height 

' 

"· 

= ~(2)(tanl5")=t!llll5' 
2 

=(2--J:l)sq. unit' 
, , 

the graph uf y=X",y={l-x•) We can draw 
v = 2x(l - x) in following fig. Now, to get the point of 

intersection of y = x 2 !lllcl-,y ~ 2x (I -X). We solve both _ 

the equations. 

we get 

~ 

, 
{0, t) 

0 113 213 

x: -2x(l-x) 

x' ~2x-2x' 

Jx' ~2x 

Jx' -Zx ~o 

x(1x-2)=0 

x=0,213 

Similarly, we eon find the coordinate of the points of 

inler>e<;tion of 

y= (l-x2)and y=Zx (1-x)arcx ~ 113 and x-I 

From the figm-. it is clear thal 

1
0-•l'. 

_((:t)= 2r(l,-x), 

' . 

o;;x,;JIJ 

l!3,;x;;2/3 

2/3;;xsl 

The required area A is given by 

A= J:r(x)d< 

f,,, 2 j"' 
~ (1-x) dx+ 2x(I-Y)dx-

D 11-' IJ r'dx 

''' 
, , " r1 11' [' ]'"[2'''' ; --(1-x) + ,--- ,·[-' I 

3 o 3 -I·J 3' ,2,3 

" . ~--sq. umts 

" ts. Refer to the Fig, in the question. Let the coordinate< or P 

be (r, r 1 ), where OS x,; I. 

For the area (OPRO), upper buctrldary y = x' 
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... 

lower boundary : y- f (x) 

lower limit ofx :0 
upper limit oh :x 

orc!'(OPRO)= r t 2 
dt- 'j (t)dt 

=[1:J:-rf(l)di 
,, . r·· =-- (' j(r)dt- -dt 
3 k 0 2 

For the area (OPQO) the upper curve : x = iY 
the lower curve : x - y 12 

lower limit of y :0 and upper limit of y :>.' 

' area(OPQO)= fo -fl dt 

·'r'''' ~,,, .. -- I -- I 0 
; ' 
2 J 1 ' =-x --x 

; ' 
according to the given condition. 

1x 3 - t'j(t)dr=~x 1 

; ' ; 
Differentiating both sides w.r.t x, we get 

x' - f (>;)·! =h' -x' 
---'> j(x)~x'-x'.Osxsl 

'z,, IriS! 
/(>)'1 ' 

x-+ax+b,lxl>l 

j
x'+ax+b,if x<;-1 

f(x)= 2x,if-l5x<l 

x'+ax+bif!Sx 

/is continuous on R. so /is continuous at -1 ond 1. 

lim f(x)= lim f(r)=/(-l) ,___,_,- ,_,_,- -

and lim /(x)= lim f(x)=j(l) 
I4' >---> ,-

=> 1-o+b=-2and2=l+a+b 

Thus, a-b~3onda+b=l 

Hence, 

if X<-1 

if -1,;-« 1 

if xll 

!'ext, we ffin.e to find the poim x = - 2 y' and y = f (x) 

The point of intersection is ( -2, -1) 
Required Area 

, r:·[J~·. r''']'" 
,!_,,, Pd~-r-• cx'+2x-l)dx-f_,.,2xdx 

-l )2 _, - ' 

r. 
-="2[25. 2 

2 

"' 
'" 

, .. , 5 63 
]+--+·-· 

; " 
Givonx= (sinby)e-"' 

Now, -I:SsmbySl 
=> - e -•<> :S - e-'0' sin by 5 e _.., 

=> -e-"7 :Sx:Se-"' 

--;ff'.:'~'1;;,:;\'c:-· ----· 

In this C"-\e if"e tttke a and b positive, the \'alues -e-"" 
and e-"l' become left bond ancl right bond of the curve 
and due to oscillating nalure M sin by. 11 w1ll oscillate 
between x = e-..,. 011d x =- e _,_ 

Now, J
(j+'l•lh 

S = sin bv.e-"' dy -' ,. .. , . 
=> f= Jsmby.e-"'",zy 
Integrating by parts. we get 

(a sin by +bcosby) 

l by Enter's Integral] 
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' 
,- ~1--:_T_[.,-ol~•l)'C 

U, .> I < 

1a 2 + b2 

/a sm(J + 1)1!+ bcos U + !)11) 

-e-:
10 

{aS!njll+bC06f")] 

"~"''l• I 
SJ= , ,[~' {O+b(-1)1+

11 
a•tb- 1 

-·--""''' (0- b( 1)1 )] 

= e • +I 
h_(-1) 1 e :; "' [ -"• J 

a' + h' 

Now, 

'· ~---constant => S 0,S1 ,s,, .. ,S 
1 

form ~G.P. ,, ,_, 

-< ) (( ) (•n+L -[) 
"' +e (e0 +e1 + ... +o")= 11 +e. 
(1+112) (l+rr1) e I 

The JIOinls in' ~~ ;~~~.!;:,;D '( tr 'I 
A(~l),B( 

Required ama 

~ j"\x' - (2 -x2))d< + j', (2 - (.,' - Zj)dt 
' ' -

o j"' (2>:2 -2)dxi j~-(4- x')dx 
1 ,., 

''1'''( ~12x -2x +! 4.< 

' 3 -'1 \ 

- ~q. units. -(20-12,12' 

' ' 
Here, slope of tangent 

dy {x+D'+y 3 

dx (x+l) 

dy=(x+l)+(y-J)' 
dx (x+l) 

p~tx+l=Xandy-3=Y 

X 

:. Solution is, 
1 l y 

Y·x= J X·xdX •cor x=X+c 

y- 3 = (:>: + 1)2 + c(x + 1). which posoes thro~gh (2, 0) 

-3=1+c 
c=-4 

:. !WqniNd curve 

y=(>:+1)2 -4(x+l)+3or y=x' -1x 

iilh1>wn as, 
Thill!, rfquirad ""'" 

IJ' 'If·' ·J' ~ .<x' -2x}d<~~~, 3 -x " ' ~-- sq. units 

' 
:n. H..te, the triangl~ funned by a line parallel !o x-axis 

p~Win~~; through I' (h. k) and the straight line y ~ x and 

ys 2 -X could be shown as, 
sm.:., ...,. .. u . .-JDC .. 4h' 



www.ex
am

rac
e.c

om
AH AC=4h1, 

' whereAB=.,/2ik-ll and A('=.Ji(!k-11) 

' ' -·2(k-l) =4h 

' 4h2 =(k-1)2 

or 2h=±(k-l)ismquiredlocus 

i.•-- 2x=±(y-1) 

24. The region bounded by the curves y=x'. y= x' and 

y' = 4 X - 3 is symmetrical about x-axi_, 

wherey=4x-3mectsal(l, I) 

=> .J.a' l(-1)+4al(i\+l(2)-3a'+a 

4b" I (-1J+4b! (!J ~ 1 12J~Jb2 +b 

4c~ I (-1) 1 4c.f(l} '/(2l=Jc' 1 c 

where 1(-') is quadratic expression given by. 

l(x) = ar' ,_he + ,. and (I), (2) and (3) 

=> 4x: l(-1)+4xj (1)+1(2J~3x 2 +3x 

or (4 f (-1) -1) Y' + (4/ (I) ·-3)x + f (2) =0 

As above equation ha> 3 roots a. hand"· 
.-.above equation is idendty inx. 
i.e., Coefficients mu•t he 7CTO 

=> j(-l)=J/4,f(l)=314..f{2)=0 

f(x)=ax'+bx+c 

=> a=-l/4,b=Oandc~l,LJSing(5) 

4-x' 
Thus,J (x) =- -- ~hown as, 

' ' ' 10, 11 v 

Let A (-2.11), B ~(21, -1' + 1} 

Since AB subtends right angle at vortex V (0. l) 

1 -I' 
~ --=-1 

' " => 1=4 
B(B..-15) 

ThLJS. Area~ J', ( 4 -/' + 3x2+6 Jro: 

=(X<~+]:~ ,Jx [ 

125 -
~ - •quare units 

' 

-- _(1 ) 

... (2) 

... (3) 

... ( 4) 

... (5) 

0 




