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EXERCISE - V HINTS & SOLUTIONS
Sol.l y=x-x*;y=mx Sold y=|x -1
mx = X — X2 &y=—|x[+1
x2=x(1—m)orx=0,1-m required area = shaded
region ABCD
J.(yl—yz)dx = j(x—xz—mx)dx 1
=4 x (—xlxlj
1-m
2 3 =2
- (l_m)x__x_ :2
2 3 0 2

Sol.5 Required bounded areaA=A +A,

=2
1 11 9 A= N
_ ——= -2 = | (ya—y2)dx
fm<1@ m){z 3}‘2 = Joe
1-mpP=27 > m=-2 5
If m> 1 then 1 — m will be negative _ J' (x2 —(2—x2))dx
0 1
2 3
(1_m)X__X_ :2
2 3| 2 12 2
J.(2x2—2)dx:2.|.(x2—1)dx
= (1-mpP=-27 1 1
l1-m=-3 => m=4
ald, 22
1_3 3
Sol2 A= [(y,-Y,)dx
2
w2 A= | (Ya-y2)dx = | (2—(x* -2))dx
= ICx/l—xz—{l— 1—x2}dx 2 \J.f 3772 I( ( )
> 2 V2
242 V2n 2 8 \/_
e s [4-x%]dx =8- 442 — — + ==
2A 2 + 2 > J. 3
i 1
i = - = - =t _16 10\/5
required Area=n-2A=rn W RN =3 -5
A=A +A,
Sol.3 using the shifting of the origin parabola 2 2\/— 16 10\/— 20
Y2 = X (1) =3t 3 t33 ~3 — 442 sq. units.

wherey - 2=y and x-1 =X

so equation of tengent
=>X-2Y+1=0 ..(2)

Area bounded by (1) and (2) and x-axis

Sol.6 Point of intersections of y = ax? & x = ay?

11
are (0,0) & (g g)

=1/2(1) x 1/2 + I( j Px)dx 12 1
Hence \/Z—axz] dx =1=a="77 (asa>0)
= 9 Sq units !; { a V3
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Page # 12 |AREA UNDER THE CURVE
. 1 3 3
Sol.7 (@) y=(x+1)?&y=(x—1)?andtheliney= 7 = f(-1)= 2 (1) = Z andf(2)=0
the parabolas meet at (0, 1) and intersect the )
4-x
line —latx— 3.1 landg f(X):( 4 ] """ ©
R I R
Let pointAbe (-2, 0) and B be (2t, -2+ 1)
1/2 1 Now as AB subtends a right angle at the vertex
Hence the reqd. area =2 J. (x -1 dx 2 v(0, 1)
0
— X 2 =—1
_E( -1)° Ve 1.1 2
3 4
= t=4
(b) The region bounded = B(8,-15)
by the given curves x'=y
X2=y, x2=—yand _8 4-%x%2 3x+6 q _125 :
V2= 4x — 3 is Area—J. 2 + > X= 3 Sg. units.
symmetrical about -2
the x-axis. The K=y
parabolas x? =y /o
moreones the vertex of the curve y*=4x -3 gq| g NE J‘ (Sinx)cosx (cosx.cot x —log (Sinx)sin) dx
0
is at [E OJ
4
nl2
Hence the area of the region = .[ (sinx)*%* dx =1
0
_1 1 . . . .
=2 I %2 dx — J' m dx (i) Point of intersection of
5 34 —4y?=xand x—1=-5y?is (-4, 1)
B and (-4, 1)
Hence reqd. area
_ . .
3
X 1 3/2 1 1
ol | X ] -2 @4x-3 4
2 {3] 6 Y =2([ a-sy?)dy- [ (-ay?)ay| = 5
0 3/4
| 0 0
(iii) Point of intersection of y = 3*-" log x and
1 1] 1 y=x—1is (1,0)
= 2_3 6 3 SQ. units
dy 3X—l
Hence —— + 3*~"log 3.log x
dx
(c) Letwe have
4a2f(-1)+4af(1)+f(2)=3a?2+3a ..... 1) dy _1
42 f(-1) +4b f(1) +f(2) =3b2+3b ..... 2 X |10
4c? f(—1) + 4cf(1) +f(2) = 3c2+3c ... 3)
consider a quadratic equation dy
) w2 y=x-1=> —= =1
Ax2f(—1) + 4x f(1) + f(2) = 3x2 + 3x X l1.0)
or [4f(-1)—3] x® + [4f(1) - 3]x +f(2)=0 ..... (4)
As equation (4) has three rootsi.e.x=a, b, c. It If 0 is the angle b/w the curves thentan 6 =0
is an identity. = cos0=1
M 0 Ti ON::" 394 - Rajeev Gandhi Nagar K ota, Ph. No. 0744-2209671, 93141-87482, 93527-21564
Nurfuring potential through education | | VRSNO. 0744-2439051, 0744-2439052, 0744-2439053, www.mationiitjee.com, email-info@motioniitjee.com




| AREA UNDER THE CURVE | Page # 13

Sol.10 Reqd. area

nl4 1+si 1_si y=e*
Sol.9 (a) I = I (\/ +sinx _J _SmXde . -
: cos X cosX = J.fnydy //

1
0.1

—

— e
n4| 11tany  |1+tan> =y fny—y)l
dx —e—e—{-1}=1

x=1

0 1—tan5 1+ tanl
2 2

e e
Also Il&nydy:_fm(e+1—y)dy

1 1
nl4 1+tan§ - 1—tan5
_ 2 2 d 1
- J. X Further the reqd. area=(e x 1) — J. e* dx
2 X
0 Jl—tan — 5
2
1
Sol.11R; + Ry = | (1-x)?.dx =1/3....(1
P T 1+ Ry g( x)?.dx = 1/3....(1)
= [ ——2—dx= j —
0 1—tan2§ o @+t?)y1-t? Ry - Ry =1/4 ....(2) .
Now 2R, = 7/12 b
X = R, =7/24
astan — =t
2 b
2 _ _
(b) (i) Differentiating the given equation, use get = J.(l—X) dx =7/24 = b=1/2
32y -3y'+1=0 0
, 1
Y (-10§2) == o 2
1
. . _ Sol12 R, = = jf(x) dx ;R,
Differentiation again use get 2 %
By(y)* + 3y?y”" - 3y"=0 2
B s 6.242 a2 = J. f(x)dx = R, = 2R,
f"(-10v2) =- @)t T 7332 -1
(i) Thereqd. area Sol.13A,B,D
b (B) x > x2
b b ) .
= [ 160 dx =xf()| ~ [ x () dx [Texax<| e dx
0 0
a a a
b y .
=bf(b)—af(a)+ | —>——dx B g
(b) -af(a) J.[f(x)z—l] 3
a 1/e
A D
0 12 1

(iii) We have y’ = which is even (D) S < area OABC + area AFDE

3L [F(X)]°]

1
Hence [ g/(x)=g(-g(-1 =29
-1
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