

























































































































































































































































































































































































































































































































































































Hints & Solutions

Topicl AreaBasedon Geometrical Figures

Without Using Integration

1. Equation of given parabola y=x?*-1 According to
symmetry let, the coordinate of A(-a,0),B(@,0)
C(a,a®?-1)and D(-a,a?-1).

\ Area of rectangle P(a)=2a(a’-1)

Y
y=>&1
A(-a, 0) B(a, 0)
(-1,0) o (1,0)
D C(a, &-1)
(—a, az—l) 0, -1)

Now, for maxima P'(a)=0pb 2(a?-1)+4a%=0

1 .
p 3a=1 b a =—= units
V3
\ Area of largest rectangle is
2 A
— ¢—— 17 sg. units
EX SR

2. We know that, area of region bounded by the parabolas
x? =4ay and y? =4bx is 13—6 (ab) sq units.

On comparing y = kx?and x = ky? with above equations,
we get 4a =£and 4b =£
k k
> a= e and b =1
4k 4k
\ Area enclosed between y = kx? and x = ky?is
16l oeelo_ 1

3 &axo &ako 32

[ %zl [given, area =1 sq.unit]
1 1

p k== b k=%
3 V3

b K = % Qk >0]

3. Given equations of curves are y2 =2X
which is a parabola with vertex (0, 0) and axis parallel
to X-axis. . .(0)
And X2+ y? =4x
which is a circle with centre (2, 0) and radius =2 ...(ii)
On substituting  y? =2xin Eq. (ii), we get
X2 +2x=4x b x*=2xb x=0o0r x=2

[ y=0ory=+2 [using Eq. ()]

Now, the required area is the area of shaded region, i.e.

ve
Required area —w - f;«/ﬂ dx
p(2) NP 620
X dx = «f
29 P &l
2f

=p- 2V2- 0] = gf)-«squmt

4. PLAN() y = mx + a/ mis an equation of tangent to the parabola
= 4ax.

(i) Alineis atangent to circle, if distance of line from centre is
equal to the radius of circle.

(iii) Equation of chord drawn from exterior poin{xy, y;)to a
circle/parabola is given byT = Q.

(iv) Area of trapezium= El(Sum of parallel sides)

. 2
Let equation of tangent to parabolabe y=mx +—
m

It also touches the circle x? + y? =2.

Y oo Y%
\ Y e 2
M 1 +m?y,
m*+m?2=2

m*+m?-2=0
(Mm?- 1) (Mm3+ 2)=0
m=+1m?=-2
So, tangentsare y=x+2,y=- x- 2.
They, intersect at (- 2,0).

T T UT U

[rejected m?=- 2]

Ye S

Equation of chord PQis-2x=2 b x=-1
Equation of chord RSis O =4(x-2) P x=2
\ Coordinates of P, Q, R, S are

P(-1,1),Q¢ 1; 1),R@2,4),S (2 4)

_@+8)°3

\ Area of quadrilateral =15 sq units






336 Area

b ,( 4ty + 4t))=+ 32b t, + T _3& [Qt, >0for P] 13. Let the coordinates of P be (x, y).
Y
t2-3V2t,+ 4=0 b (t, - 2v2) (t;- v2F O B(1, 143
b t, =2 or 22 o )
\ P(1,2) or P@4,2J2)
P,
10. We have, y=x",n >1
Q P(0,0)Q(1,1) and R(2,0) are vertices of DPQR. X500 AGO)
Q(L,1) v
Equation of line OA be y =0.
+ . .
P | A | Equation of line OB be~/3y=x.
=|xn Equation of line AB be~3y=2- x.
X P(0,0) (1,0) R(Z,O)X d (P,0A) = Distance of P fromline OA =y
d (P,0B) = Distance of P from line OB =|@
d (P, AB) = Distance of P from line AB :lw
ye
Given, d (P,OA) £min {d OB).d P ,AB
\  Area of shaded region =30% of area of DPQR ( ) dP.0o8)d P )}
) L yEmi | |fy X [By+ x- 210
p X-x)dx= —" = 1
Q( ) 100 2 2
b é’LZ Xn+lu_ip @_ 1 O 3 b £|‘/7y-* and y£|\/§y+X'2
€2 n+1f 10 & n+ig 10 I«/2§y . 2
Case| Whenyg' =21 since,v/3y- x< 0
p%l:%-l%:l%:%p n+1=5 b n=4 yf 2 [ y ]
n -
X- N3y @+~3)yExb y£xtan15°
11. Equation of tangent at the point (1, /3) to the curve
24224 | Case Il When ygl ¥3y*x-2
X"+ y =4 is x+«@y:4 ase eny 5
whose X-axis intercept (4, 0). 2yE2- x- 3y [since,J:Ty+x- 2< 0]
Y b @++3)yE2- x b y£tan 15°%2 -X)

/ P(1.0) B (1, 1N3)
X (0,0) yA(AO) X

Ye
Thus, area of Dformed by (0, 0) (1,~/3)and (4, 0)
0 0 1 ve
_1 1 43 1 :ll( 0-443| = 243 sq units From above discussion, P moves inside the triangle as
2 shown below :
4 01 b Area of shaded region
12. The area formed by | X f|y =1 is square shown as = Area of DOQA
below : v :% (Base) ~ (Height)
= % (2) (tan 15°) =tan 15°= (2 - +/3) sq unit
-X+y=1 X+y=1
14. Given, v - 3y+ x=0
X -1 ¢} 1 X d d
b 32 3 Yy q=9 ()
x+y=1 x-y=1 dx dx
&> y aslyo’ . d¥y ;
2
SY9 .32 Y-p ... (ii
. YSais Y saa a2 (i)

\ Area of square = (v2)? =2 sq units At x = - 10 ﬁ, y=22



15.

16.

On substituting in Eq. (i) we get
3@v2)2Y dy 3 dy )
b a1
dx 21
Again, substituting in Eq. (ii), we get

.2
3(2()2 dzy +6 (2f)x§e 211% 3x9Y g

dx?
dzy 1242
b =
dx (21?2
b dy _-1242 _- 42

w2 QI Pl
Required area = d’y dx = Qf () dx
=001 -y f 6 dx

= bf(b) - af @)- b::ftl:Q()(dx

=~ bf(b) - af @)+ Q73[{f(§(;}xz_ :

é dy _ -1 _ -1 u
Q1% =4 021 aiir- 1

Let 1 =g, 9%)dx Fg(I'; 5 (1) -g(-1)

Since, Vv’ - 3y+ x=0 0]
and y=9()

\ {9F - 3g(0+ x=0 [from Eq. ()]
At x=1, {g@)F - 3g@)+ 1=0 ...(ii)
Atx=-1{g¢- DP- 3¢ 1) & 0 ...(i)

On adding Egs. (i) and (ii), we get
{g@F +{o(- DF- 3{g@¥ of ¥ O
P [o@)+o(- DI{dD}*+{d- D}* g 1) 3 O

p g)+g(-1)=0
p g@)=- g(- 1)
\ =g@)-g¢ 1)

=g@)-{ 9@)F 29Q)

Topic 2 Area Using Integration

1.

The given functions f:R® R and g: R® R be defined
by

e %1

0, x<1

1
fx)=e1-el* b= ¢

and g(x):%(e%'l +é %)

For point of intersection of curves
f(x) =g(x)
for x31,& 1- & *= %(é‘

f(x) and g(x) put

l+ éX)
b g =34 "
p =3¢ b x=%|ogz+1

Area 337

So, required areais
]JZIoge

Q "(909 - 160N

1/2logd +1 U2logd +1

=Q) g(x)dx - o f (x)dx
3
=2 e e d g g et d )
2
Y y=f&)
y=g &)
o 1 Y log3+1
1 3 1 3
| 1 =1 1
_%[ex Lo X T ety d 2
1éf 1 1, U é 1 u
- - € g- A3+ —- 1 1.
287 5 AN
1 4
e- € V3)+ S (e- €
=yl e) OIS
According to the question
y —2
X5
(2, 4)
y=a
X
(o)
f-f—dy =Wy - yi2)dy
2
af_a _4@Q) 16 a~a_a?
3/2 4 3/2 4 3/2 4
4 a2 64-48 16 _4
[ —a~a -
3 2 12 12 3
b 3a%-8a%%+8=0
Hence, option (b) is correct.
. As we know that,
i 0, 0£x<1
y=(x—1)[x]=:' x—1, 1£x<2
f2(x=1), x=2

Now, on drawing the graph of given region with the
help of equation of curves y = (x—1)[x] and y =2+/x
















































































































































































































































































































































































































































































































