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Question 1.

Find co-ordinakes of focus, equation of directrix, length of latus rectum and the co-ordinates of
end points of latus rectum of the parabola:

(i) 5y% = 24x

(ii) y* = -20x

(iii) 3x* = 8y

(iv) x* = -8y

(v) 3y =-16x

Solution:

(i) Given equation of the parabola is 5y? = 24x.
=y2= 2y

o

Comparing this equation with y* = 4ax, we get

Co-ordinates of focus are S(a, 0), i.e., Sl:g, 0)

Equation of the directrixisx+a=0.

6 _
:’K+E_0

=L5X+6=0

Length of latus rectum = 4a
]

=4(g]

=24

Co-ordinates of end points of latus rectum are (a, 2a) and (a, -2a),
6 12 6 —12
= (8,%)and (3,2)

ii) Given equation of the parabola is y? = -20x.
Comparing this equation with y? = -4ax, we get
= 4a=20

=a=5

Co-ordinates of focus are S(-a, 0), i.e., S(-5, 0)

Equation of the directrixisx—a =0
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Length of latus rectum = 4a = 4(5) = 20
Co-ordinates of end points of latus rectum are (-a, 2a) and (-a, -2a),

= (-5, 10) and (-5, -10).
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(iii) Given equation of the parabola is 3x? = 8y
ax2=by

3
Comparing this equation with x? = 4by, we get
=4b= %
=hb= %
Co-ordinates of focus are 5(0, b), i.e., 5(0, %)
Equation of the directrixisy +b =0,
=y+ % =0
=3y+2=0
Length of latus rectum = 4b = 4{%} = %
Co-ordinates of end points of latus rectum are (2b, b) and (-2b, b),
=(3,5)and (-3, 3).
(iv) Given equation of the parabola is x? = -8y.
Comparing this equation with x? = -4by, we get
=4b=8
=b=2
Co-ordinates of focus are S(0, -b), i.e., S(0, - 2)
Equation of the directrixisy-b=0,i.e.,,y—-2=0
Length of latus rectum =4b=4(2)=8
.. Co-ordinates of end points of latus rectum are (2b, -b) and (-2b, -b), i.e., (4, -2) and (-4, -2).
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(v) Given equation of the parabola is 3y? = -16x.

Comparing this equation withy = -4ax, we get

Co-ordinates of focus are 5(-a, 0), i.e., {—%, 0)
Equation of the directrixisx—a=0,

—__4_
=X 3 0
=3x-4=0
Length of latus rectum = 4a = 4(%} = %

Co-ordinates of end points of latus rectum are (-a, 2a) and (-a, -2a),

e, {_i E} and (—%, _%)

Question 2.

Find the equation of the parabola with vertex at the origin, the axis along the Y-axis, and passing
through the point (-10, -5).

Solution:

Vertex of the parabola is at origin (0, 0) and its axis is along Y-axis.

Equation of the parabola can be either x? = 4by or x* = -4by

Since the parabola passes through (-10, -5), it lies in 3rd quadrant.

Required parabola is x? = -4by.

Substituting x =-10 and y = -5 in x° = -4by, we get

= (-10)? = -4b(-5)
b s

- s . | a s - i ]

.". The required equation of the parabola is x* = -4(5)y, i.e., x* = -20y.
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Question 3.

Find the equation of the parabola with vertex at the origin, the axis along the X-axis, and passing
through the point (3, 4).

Solution:

Vertex of the parabola is at the origin (0, 0) and its axis is along X-axis.

Equation of the parabola can be either y? = 4ax or y? = -4ax.

Since the parabola passes through (3, 4), it lies in the 1st quadrant.

Required parabola is y® = 4ax.

Substituting x = 3 and y = 4 in y® = 4ax, we get

= (4) = 4a(3)

16 _ 4

12 7 3

The required equation of the parabola is
v? = 4(3)x

=3y? = 16x

=a=

Question 4.

Find the equation of the parabola whose vertex is O(0, 0) and focus at (-7, 0).
Solution:

Focus of the parabola is S(-7, 0) and vertex is O(0, 0).

Since focus lies on X-axis, it is the axis of the parabola.

Focus S(-7, 0) lies on the left-hand side of the origin.

Itis a left-handed parabola.

Required parabola is y = -4ax.

Focus is S(-a, 0).

a=7

.". The required equation of the parabola is y? =-4(7)x, i.e., y? = -28x.
Question 5.

Find the equation of the parabola with vertex at the origin, the axis along X-axis, and
passing through the point
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(i) (1, -6)
(i) (2, 3)
Solution:
(i) Vertex of the parabola is at origin (0, 0) and its axis is along X-axis.
Equation of the parabola can be either y? = 4ax or y? = -4ax.
Since the parabola passes through (1, -6), it lies in the 4th quadrant.
Required parabola is y? = 4ax.
Substituting x = 1 and y = -6 in y? = 4ax, we get
= (-6)? = 4a(1)
= 36 = 4a
=a=9
.". The required equation of the parabola is y? = 4(9)x, i.e., y*> = 36x.
(i) Vertex of the parabola is at origin (0, 0) and its axis is along X-axis.
Equation of the parabola can be either y? = 4ax or y? = -4ax.
Since the parabola passes through (2, 3), it lies in 1st quadrant.
.". Required parabola is y? = 4ax.
Substituting x = 2 and y = 3 in y? = 4ax, we get
= (3)?=4a(2)

= 9 =28a
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=d=—

The re?quired equation of the parabola is
v? = 4(3)x

= yz =2 X
= 2y% = 9x.

Question 6.

For the parabola 3y?® = 16x, find the parameter of the point:
(i) (3,-4)

(ii) (27, -12)

Solution:

Given the equation of the parabola is 3y® = 16x.

Sy2= 16

Cnmparlng this equation with y* = 4ax, we get

- 43 _4 136

=g ==

3
IF t is the parameter of the point P on the parabola, then

P(t) = (at?, 2at)

i.e,x=at’andy=2at......... (i)

(i) Given point is (3, -4)
Substitutingx=3,y=-4anda= % in (i), we get
3=%tzand—4=2(%}t

tz=_g.andt=__3.
4 2
3 3
2" 2
== 3
2

.. The parameter of the given pointis _TE

(ii) Given pointis (27,-12)
Substitutingx=27,y=-12anda= % in (i), we get
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27= _:’ami 12= 2[3)

81 9
=—andt=
g T
t-:t2 andt-_—g
2 2
-9
t=_
2

.. The parameter of the given point is _Tg

Question 7.

Find the focal distance of a point on the parabola y? = 16x whose ordinate is 2 times the
abscissa.

Solution:

Given the equation of the parabola is y? = 16x.
Comparing this equation with y* = 4ax, we get
=4a=16

=a=4

Since ordinate is 2 times the abscissa,

y=2x

Substituting y = 2x in y* = 16x, we get

= (2x)% = 16x

= 4x% = 16x

=4x*-16x=0
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= 4xX(x—-4)=0
=x=00rx=4

when x =4,

focal distance=x+a=4+4=8
when x =0,

focal distance=a=4

.. Focal distance is 4 or 8.

Question 8.

Find coordinates of the point on the parabola. Also, find Focal distance.

(i) y% = 12x whose parameter is %

(i) 2y* = 7x whose parameter is -2

Solution:

(i) Given equation of the parabola is y* = 12x.

Comparing this equation with y® = 4ax, we get

=4a=12

=a=3

If t is the parameter of the point P on the parabola, then
P(t) = (at?, 2at)

i.e,x=at?andy=2at.......(I)

Given, t= %
Substitutinga=3andt= % in (i), we get

x=3(3)2andy =2(3)(3)

X= % andy=2

The co-ordinates of the point on the parabola are {l, 2)

.. Focal distance =x + a
= % +3
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(i) Given equation of the parabola is 2y? = 7x.
= -3,2 = %x

Comparing this equation with y* = 4ax, we get
=4a=1

T
= = —
a=3

If t is the parameter of the point P on the parabola, then
P(t) = (at?, 2at)

i.e,x=at?andy=2at.....(J)

Given, t=-2

Substitutinga = % and t=-2in (i), we get

X= %{—2]2 andy= 2{%]{—2]

X= % andy= _T?

The co-ordinates of the point on the parabola are {%, _T?}
.. Focal distance=x + a

T,T
=L 41

2 8
=35
8

Question 9.

For the parabola y? = 4x, find the coordinates of the point whose Focal distance is 17.
Solution:

Given the equation of the parabola is y* = 4x.

Comparing this equation with y? = 4ax, we get

=4a=4

=a=1

=a=1

Focal distance of a point=x + a
Given, focal distance = 17
=>x+1=17

= x=16
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Substituting x = 16 in y? = 4x, we get
= y? = 4(16)
= y? =64
= y=18
.. The co-ordinates of the point on the parabola are (16, 8) or (16, -8).
Question 10.

Find the length of the latus rectum of the parabola y? = 4ax passing through the point (2,
-6).

Solution:

Given equation of the parabola is y? = 4ax and it passes through point (2, -6).
Substituting x =2 and y = -6 in y? = 4ax, we get

= (-6)*> = 4a(2)

= 4a=18

.". Length of latus rectum = 4a = 18 units
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Question 11.

Find the area of the triangle Formed by the line joining the vertex of the parabola x* = 12y to the
endpoints of the latus rectum.

Solution:

Y:

Given the equation of the parabola is x% = 12y.
Comparing this equation with x* = 4by, we get
=4b=12

=b=3

The co-ordinates of focus are 5(0, b), i.e., 5(0, 3)
End points of the latus-rectum are L(2b, b) and L'(-2b, b),
i.e., L{6, 3) and L'(-6, 3)

Also l(LL) = length of latus-rectum =4b =12
[(0S)=b=3

Area of AOLL = % x |(LL) x l{OS)

=Llx12x3

2
Area of AOLL = 18 sqg. units

Question 12.
If a parabolic reflector is 20 cm in diameter and 5 cm deep, find its focus.

Solution:

art-1-chapter-7-conic-sections/
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Let LOM be the parabolic reflector such that LM is the diameter and ON is its depth.
It is given that ON =5 cm and LM =20 cm.

LN=10cm

Taking O as the origin, ON along X-axis and a line through O L ON as Y-axis.

Let the equation of the reflector be y? = 4ax ...... (i)

The point L has the co-ordinates (5, 10) and lies on parabola given by (i).

Substituting x =5 and y = 10 in (i), we get

= 10? = 4a(5)
= 100 = 20a
=>a=5

Focus is at (a, 0), i.e., (5, 0)
Question 13.

Find co-ordinates of focus, vertex, and equation of directrix and the axis of the parabola
y=x?-2x+3.

Solution:

Given equation of the parabolais y = x> — 2x + 3
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Sy=x"-2x+1+2

=>y-2=(x-1)?

= (x-17P=y-2

Comparing this equation with X2 = 4bY, we get
X=x-1,Y=y-2

= 4b=1

art-1-chapter-7- conlc-sectlons
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=4b=1

=h=2=

The co-ordinates of vertex are (X=0,¥=10)
=x-1=0andy-2=0

=x=1andy=2

The co-ordinates of vertex are (1, 2).

The co-ordinates of focus are 5(X=0,Y = b)
=2x-1 ={)andy—2=%

=x=1andy= %

The co-ordinates of focus are (1, %)
Equation of the axisis X=0
x-1=0,ie,x=1

Equation of directrixis¥Y +b=0

=y-—2+ % =0

=y- g =0

=4y-7=0

art-1-chapter-7- conlc-sectlons
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Question 14.

Find the equation of tangent to the parabola
(i) y? = 12x from the point (2, 5)

(i) y> = 36x from the point (2, 9)

Solution:

(i) Given equation of the parabola is y* = 12x.
Comparing this equation with y? = 4ax, we get

=4a=12

=a=3

Equation of tangent to the parabola y* = 4ax having slope m is
y=mx+ -

Since the tangent passes through the point (2, 5)

=5=2m+—
m

=5m=2m’+3

=2m’-5m+3=0

=2m’-2m-3m+3=0
=2m(m-1)-3(m-1)=0

=(m-1)(2m-3)=0

=m=1orms= %

These are the slopes of the required tangents.
By slope point form, y —y; = m(x — x,), the equations of the tangents are
=y-5=1(x-2) andy—S:% (x—2)
=y-5=x—-2and2y-10=3x-6
=Xx-y+3=0and3x-2y+4=0
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(i) Given equation of the parabola is y* = 36x.

Comparing this equation with y? = 4ax, we get

=4a =36

=a=9

Equation of tangent to the parabola y? = 4ax having slope m is
y=mx+ -

Since the tangent passes through the point (2, 9),
=9=2m+—

=9m=2m’+9

=2m?-9m+9=0

=2m’-6m-3m+9=0

=2m(m-3)-3(m-3)=0

={m-3)(2m-3)=0

=m=30rm= %
These are the slopes of the required tangents.

By slope point form, y —y; = m(x — x4), the equations of the tangents are
=>y—9=3(x—2}andy—9=% (x—2)

=y-9=3x-6and2y-18=3x-6

=3x-y+3=0and3x-2y+12=0

Question 15.

If the tangents drawn from the point (-6, 9) to the parabola y? = kx are perpendicular to each
other, find k.

Solution:

Given equation of the parabola is y? = kx

Comparing this equation with y? = 4ax, we get

=4da=k

-k
=a=]

art-1-chapter-7-conic-sections/
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Equation of tangent to the parabola y? = 4ax having slope m is
y=mx+—
Since the tangent passes through the point (-6, 9),
=9 =-6m+
4dm
= 36m=-24m2 + k
=24m?+36m-k=0
The roots my and m; of this quadratic equation are the slopes of the tangents.
_ -k
mqm;z = E
Since the tangents are perpendicular to each other,

Alternate method:

we know that, tangenks drawn from a point on directrix are perpendicular.
(-6, 9) lies on the directrix x =-a.

=-6=-3

=a==6

Sinceda=k

=k=4(6) =24

Question 16.
Two tangents to the parabola y? = 8x meet the tangents at the vertex in the points P and Q. If
PO = 4, prove that the equation of the locus of the peint of intersection of two tangents is v% =

art-1-chapter-7-conic-sections/
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8(x + 2).
Solution:
Given equation of the parabola is y* = 8x
Comparing this equation with y® = 4ax, we get
=4a=8
=a=2
Equation of tangent to given parabola at A(tq) isy
by=x+2t . (i)
Equation of tangent to given parabola at B(t;) isy
by = x + 262 .....(ii)

Y

Alty)

A tangent at the vertex is Y-axis whose equation is x = 0.
x-coordinate of points P and Q is 0.
Let P be(0, k4) and Q be (0, k;).
Then, from (i) and (i), we get
kit; =0+ 2t,” and kot = {H'Zt:
k; = 2t, and ko= 2ta
P is (0, 2ty) and Q is (0, 2t3)

PQ = 2|t; - ta}
But PQ is given to be 4.
2|t =tz = 4
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Let R(x;, »;) be point of intersection of (i) and (ii).
nti=x+t 2—!52 ... (iv)

and yjta=x; + 2!.22

Subtracting, we get

ity = yity = 247 = 2657

wilti= t2)=2(t, +t2)(t1—t3)

yi=2(t+1t2) (V) [ 2]
=2ttty

o +2°=2t2+24t,  ...[From (iv)]
X =2'I]tz .”(\"i)

To find the equation of locus of R(x;, y),
eliminate t; and t, from the equations (iii), (v)
and (vi).
ring (v), we get

n =4t + )

= 4[(ti- 1)’ + 4tty)

= 4[4 + 2x,] ...|From (iii) and (vi)]
' =8(x +2)

.. Equation of locus of R is y? = 8(x + 2).

Question 17.

Find the equation of common tangent to the parabolas y? = 4x and x? = 32y.
solution:

Given equation of the parabola is y* = 4x

Comparing this equation with y? = 4ax, we get

=4a=4

=a=1

Let the equation of common tangent be

Y =mx + % ()
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Substituting y = mx + o in x? = 32y, we get
=x?=32(mx+L)=32mx+ 2

= mx? =32 m’x + 32
>mx?-32m?x-32=0........(i)

Line (i) touches the parabola x? = 32y.

The gquadratic equation (ii) in x has equal roots.
Discriminant = 0

= (-32m?)?-4(m)(-32) =0
=1024m*+128m=0

=128m (8m>+1)=0
=28m*+1=0...["m=z0]

3__1
=m- = 5
ﬂmz—%
Substituting m = —% in (i), we get
=y = —%:t-’ + 1]
e
=2y=—5z — 2

=X + 2y + 4 = 0, which is the equation of the common tangent.

Question 18.

Find the equation of the locus of a point, the tangents from which to the parabola y° = 18x are
such that sum of their slopesis -3.

Solution:

Given equation of the parabola is y* = 18x

Comparing this equation with y* = 4ax, we get

=4a=18
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=4a="18
=3

=a= >

Equation of tangent to the parabola y® = 4ax having slope m is
- a

=Sy=mx+ ”g‘

=y=mx+ 3

= 2ym = 2xm? + 9

=2xm’-2ym+9=0
The roots my and m; of this quadratic equation are the slopes of the tangents.

(—2y) _ ¥
m1+m2=— Iz prmt ;
BuUE, mq+Mm;z= -3
¥ __5

F
y = -3x, which is the required equation of locus.

Question 19.

The towers of a bridge, hung in the form of a parabola, have their tops 30 metres above the
roadway and are 200 metres apart. If the cable is 5 metres above the roadway at the centre of
the bridge, find the length of the vertical supporting cable 30 metres from the centre.
Solution:

Let CAB be the cable of the bridge and X'OX be the roadway.

Let A be the centre of the bridge.

From the figure, vertex of parabola is at A(Q, 5).

Let the equation of parabola be

xZ = 4b(y—5) .....(i)

Since the parabola passes through (100, 30).

Substituting x = 100 and y = 30 in (i), we get
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=1002=4b (30-5)
= 1002 = 4b(25)
= 100% = 100b
=b=100
Substituting the value of bin (i), we get
xZ2 = 400(y - 5) .....(iiQ)
Let | metres be the length of vertical supporting cable.
Then P(30, 1) lies on (ii).
=302 =400(1-5)
=900 = 400(l-5)
9

=}I=l—5

:3[:

+5

O [ 2

=2l=>m=7.25m

.

The length of the vertical supporting cable is 7.25 m.

Question 20.

A circle whose centre is (4, -1) passes through the focus of the parabola x? + 16y = 0. Show that
the circle touches the directrix of the parabola.

solution:

Given equation of the parabola is x% + 16y = 0.

=x?=-16y

Comparing this equation with x? = -4by, we get

=4b=16

=b=4

Focus =5S(0, -b) = (0, -4)

Centre of the circle is C(4,-1) and it passes through Focus S of the parabola.
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Radius = CS

=/ (4—-0)? + (-1 +4)*

=4/16+9

=5

Equation of the directrixisy-b=0,i.e,y—-4=0

Length of the perpendicular from centre C{4, -1) to the direckrix

| 0(4)+1(-1)—4
V(O +(0)
—1-4

1

=5
= radius
.. The circle touches the directrix of the parabola.

Ex 7.2
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Question 1.

Find the

(i) lengths of the principal axes

(ii) co-ordinates of the foci

(iii) equations of directrices

(iv) length of the latus rectum

(v) distance between Foci

(vi) distance between directrices of the ellipse:

(a ]— +5 =1
(b) 3x2 +4y =12
(c)2x2+6y°=6
(d) 3x% + 4y? = 1

Solution:
2

2% T y? =1
Comparing this equation with :T + % = 1, we get
a’=25andb’=9

a=5andb=3

Sincea=b,

(a) Given equation of the ellipse is ==

X-axis is the major axis and Y-axis is the minor axis.

(i) Length of major axis=2a=2(5) =10
Length of minor axis=2b=2(3)=6
Lengths of the principal axes are 10 and 6.

q_ T
(i) We know that e = X2 b
50
T 5
/16

Co-ordinates of the Foci are S(ae, 0) and S'(-ae, 0),
e, S(5(3), 0) and S'(-5(3), 0)
i.e., S(4,0) and S'(-4, 0)
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(iii) Equations of the directrices are x = i%

i
= :I:T
195
=T
2(3)°
(iv) Length of latus rectum = % = {5} = %

(v) Distance between foci = 2ae

- 4

-2(5)(4)

=8

(vi) Distance between directrices = %
2(5)

=1

_2

T2

(b) Given equation of the ellipse is 3x% + 4y* = 12
24¥ o

Comparing this equation with :—: + y?z = 1, we get
a’=4andb?=3

a=2andb=+3

Since a=b,

X-axis is the major axis and Y-axis is the minor axis.

(i) Length of major axis =2a=2(2) = 4

Length of minor axis = 2b = 2V3

Lengths of the principal axes are 4 and 2v3.
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Tl

(ii) wWe know thate =
43
2

=1
=32
Co-ordinates of the foci are S(ae, 0) and 5'(-ae, 0),
ie., 5{2{%], 0) and s'{-z{%}, 0)

i.e., S(1,0) and S'(-1, 0)

(iii) Equations of the directrices are x = i%
_ 2
=+2

T
=4

W _ A _ 4

(iv) Length of latus rectum = = g

(v) Distance between foci = 2ae = 2{2}{%} =2

(vi) Distance between directrices = 2—;
2(2)
=TT
2
=8

(c) Given equation of the ellipse is 2x% + 6y =6

x? y* _
T N T N 1 * 2
Comparing this equation with :—,, + % = 1, we get
a’=3andb’=1
a=+v3andb=1
Since a > b,

X-axis is the major axis and Y-axis is the minor axis.
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(i) Length of major axis = 2a = 2+/3
Length of minor axis=2b=2(1) =2
Lengths of the principal axes are 2v/3 and 2.

(ii) We know that e = Vai b
Va-1

RE

_ V2

V3

Co- nrdlnates. of the foci are S{ae 0) and 5'(-ae, 0),
i.e., S(v3(2 F} o) and §' {43{ }, 0)
i.e., S(v2, ﬂ] and s'(+/2, 0)

(iii) Equations of the directrices are x = i%,

18
I
\E;ﬂ
= :I:E
. 2 2. 1 2
(iv) Length of latus rectum = % — _i% — :E_ﬁ

(v) Distance between foci = 2ae

205 (3)
=242 g'fg
= 7

2 =32

(vi) Distance between directrices = ?“
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(d) Given equation of the ellipse is 3x2 + 4y = 1.
T+i=1
E) 1

] 2
Cnmparing this equaticrn with :—, + L =1, weget

'hﬂ
al= ani::lt:r2

E
1
a_ﬁandb 3

sSincea=b,
X-axis is the major axis and Y-axis is the minor axis.

(i) Length of major axis =2a = 2( }_%
Length of minor axis=2b = 2{2]—1

Lengths of the principal axes are % and 1.
N

] —_—
(i) we know I:hal: e= "m b

e LN

a
W
Co-ordinates of the foci are S(ae, 0) and S'(-ae, 0),

e, S( ( ), U) ands(—%(%],ﬂ)

i.e., S{ D}ands{ ﬂ}

(iii) Equations of the directrices are x = t%,
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(iv) Length of latus rectum = ¥

ET
2

(v) Distance between foci = 2ae

-2(%) (3)
%

(vi) Distance between directrices = 2—:

-4
V3
Question 2.
Find the equatinn of the ellipse in standard form if
(i) eccentricity = and distance between its foci = 6.
(ii) the length of the major axis is 10 and the distance between Foci is 8.
(iii) distance between directrices is 18 and eccentricity is %
(iv) minor axis is 16 and eccentricity is %

(v) the distance between foci is 6 and the distance between directrices i
(vi) the latus rectum has length 6 and Foci are (12, D).
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(vii) passing through the points (-3, 1) and (2, -2).

(viii) the distance between its directrices is 10 and which passes through (-V5, 2).
(ix) eccentricity is % and passes through (2, _Tﬁ ).

Solution:

(i) Let the required equation of ellipse be ar—z + i—: = 1,wherea=b.

Given, eccentricity (e) = =

Distance between foci = 2ae

Given, distance between foci=6
Zae=6

za[g] -6

&

o[
(3] -a(3) -5
64 64
The required equation of ellipse i IS — —I— y = 1.

(ii) Let the required equation of ellipse be = + %L =1,wherea>b.
IIE B

Length of major axis = 2a

Given, length of major axis = 10

2a=10

art-1-chapter-7- conlc-sectlons

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-7-conic-sections/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-7-conic-sections/

€IndCareer

a’=25
Distance between foci = 2ae
Given, distance between foci=8
2ae=8
2(5)e=8

_ 8 4

TRE
Now, b =2’ (1 - ¢%)

o 9]
=25 [|-%] =25 [215] =9

The required equation of ellipse i IS o —I— y =1.
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(iii) Let the required equation of ellipse be z—j + i—; = 1,wherea=b.

Given, eccentricity (e) = 1

Distance between directrices = %

Given, distance between directrices =18
2 g

4
2a
T =18
3

6a=18

1
a=—=3
6

a’=9
Now, b*=a’ (1 -¢?)

=9 1-(1)
9 [1 (3] ]
1 8
(-5)=25) -
The required equation of ellipse is %2 + % =1

2
(iv) Let the required equation of ellipse be z—j + % = 1,where a>b.

Length of minor axis = 2b
Given, length of minor axis = 16
2b=16

b=8
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b=8

b*=64

Given, eccentricity (e) = %
Now, b% = a” (1 -e?)

et )

==’_.'.]
64 ahl 5

fs]
64::&1 _
L9
2 B4x9
a —

8

=72

2
The required equation of ellipse is E—?; —+ I;"E = 1.
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7 2
(v) Let the required equation of ellipse be :—3 + i—z = 1,wherea>b.
Distance between foci = 2ae
Given, distance between foci= 6

2ae=6
ae=73
_ 3
a==z ... (i)
Distance between directrices = 2—:
Given, distance between directrices = 53—['
2 _ 350
e 3
a_25
[ 3
3
e 25 .
£ == ...[From (i
=3 (From (i)}
3.3
e’ 3
2_ 9
: [ e
25
3 .
E=E ---[ill ﬂ{E{I]

Substituting ¢ = 3;- in (i), we get

h | | e

a=5
a’=25
Now, b = a’ (1- ez}
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ol
-25[1—5) 25 [25) =16

The required equation of ellipse i |5 —I— y =1.

(vi) Given, the length of the latus rectum is 6, and co-ordinates of Foci are (+2, 0).
The foci of the ellipse are on the X-axis.

2
Let the required equation of ellipse be z—i + i—? = 1,wherea>b.

_ 2
Length of latus rectum = =

Eb
a =6

.. (i)
Cn—ordinatea of foci are (+ae, 0)
ae=2
a’e’=4 .....{ii]
Now, b? = a% (1-¢?)
b?=a’-a’e?
3a=a’-4....[From (i) and (ii)]
a’-3a-4=0
a’-4a+a-4=0
ala—4)+1(@a-4)=0
(a-4)(a+1)=0
a—-4=00ra+1=0
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a-4=00ra+1=0
a=4ora=-1
Since a=-1is not possible,

a=4

a’=16

Substituting a = 4 in (i), we get
=3(4)=12

'J‘

2
The required equation of ellipse is — 15 + % = 1.

5 2
(vii) Let the required equation of ellipse be = + £ = 1, where a > b.
a“ b

The ellipse passes through the points (-3, 1) and (2, -2).
Substituting x =-3 and y = 1 in equation of ellipse, we get
ey,

32 'FF:]

9 1 .
a—2t+E':—= +...(l-]l
Substituting x = 2 and y = -2 in equation of
ellipse, we get

2 (-2)
PR
4 4 N
?+¥=1 ...(i1)
Let L =Aand L=
a’ b’

Equations (i) and (ii) become
9A + B = 1 .....(jii)
4A+4B =1 .....(Iv)
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4A+4B=1....(iv)
Multiplying (iii) by 4, we get
36A+4B=4....(v)
Subtracting (iv) from (v), we get
32A=3

3

A=5

Substituting A = |n (iv), we get
X 32} + 4B =1

E + 4B :E:I

4B:L‘E

4B=2

B_

ml"’"

The reqmred equation of ellipse is

.37+ 5 =32,

(viii) Let the required equation of ellipse be -I— yg = 1,wherea>b.

Distance between directrices = 2:'

Given, distance between directrices =10
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by
= =10

a=5e....(i)

The ellipse passes through (-5, 2).

Substituting x = -/5 and y = 2 in equation of ellipse, we get

St a1 [ =al(1-eY)

a®  a‘(l-e’)
Multiplying throughout by a’, we get
' 4
54 —5=a’
1-¢ *

5+ ﬁ = (5¢) ....[From (i)]
5(1 —e?) +4=25¢% (1 - ¢?)
5—5e’ + 4=25¢* - 25¢*
25¢* — 30’ +9=10

(5¢° -3y’ =0

5¢-3=0

2.3

73

From (i), a = Se

f-ﬁé-nx%

=15
We know that,
b’ =a’(1-¢)
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LY

b= 15 [1-1]
5
b? = 15(2)
b?=6
The required equation of ellipse i IS —I— y =1.

(ix) Let the required equatmn of ellipse be = —|— y—,, = 1,wherea>b.
Given, eccentricity (e) =

The ellipse passes through (2, _TE ).

Substitutingx=2 andy = 5 in equation of ellipse, we get

() |
(-3
2 \3) _

4.5 e bi=al(l -
2 oatasey ! [ b =al(1-¢%)]
Multiplying throughout by a°, we get

25 1
o1-¢)

4+ 25 =g

4+

art-1-chapter-7- conlc-sectlons

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-7-conic-sections/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-7-conic-sections/

€IndCareer

4+£=a
5

4+5=a
a’l=9
Now, b? =a’(1-¢?)

4
S ERCS

2

2
The required equation of ellipse is % + % =1.
Question 3.
Find the eccentricity of an ellipse, if the length of its latus rectum is one-third of its minor axis.
Solution:

2 2
Let the equation of ellipse be z—g + % = 1, wherea=b.
2
Length of latus rectum = 2%
Length of minor axis = 2b
According to the given condition,

Length of latus rectum = % (Minor axis)
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a’ (i)

a’=a’ (1-¢?) ..[From (i)]

[ 0<e<1]

Question 4.

Find the eccentricity of an ellipse, if the distance between its directrices is three times the
distance between its Foci.

solution:

Let the required equation of ellipse be :—j - % = 1, wherea=>b.

Distance between directrices = %

Distance between Foci = 2ae

According to the given condition,

distance between directrices = 3(distance between foci)
% = 3(2ae)

l=:’:-t.=_
& }

art-
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M ol =

ol

...... ["0<e<1]

Eccentricity of the ellipse is %,_
V3

uestion 5.
SQhow that the product of the lengths of the perpendicular segments drawn from the Foci to any
tangent line to the elhpse - + — = lisequal to 16.
Solution:
Given equation of the ellipse i |5 —I— y =1.

Comparing this equation with % + % = 1,weget
a’?=25b%=16

a=5b=4
37 _pt
We know thate = a b
a
e ¥B-16_ 6 _3
5 5 5

se=5(3) =3

Co-ordinates of foci are S(ae, 0) and S'(- ae, 0),
i.e., 5(3, 0) and 8'(-3, 0)

Equations of tangents to the ellipse

§ yz = | having slope m are
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y=mr+ Ja’m® +b’

Equation of one of the tangents to the ellipse is
y=mx+ ,/25m’ +16
mr -y + 25m’+16 =0 .-(i)

p1 = length of perpendicular segment from
S(3, 0) to the tangent (i)

|m{3}- 0+25m* +16 |
\J'm +1 |

= 3m +,/25m’ +16

I ;imlﬂ

length of perpendicular segment from
§'(-3, 0) to the tangent (i)

_ |m(=3)-0+{25m’+16 |
Jwier |
—3m+,/25m* +16 |

p2= Jmisl |

|3m+,}25m +16 ||-3m+ J25m* +16 |

o+l || Jmier |

_ {ZSm +16)-9m’  16(m’+1)
m® +1 C mi+l

=
I

=16

Question 6.
A tangent having slope (—% the ellipse 3x2 + 4y2 = 12 intersects the X and Y axes in the points

A and B respectively. If O is the origin, find the area of the triangle AOB.
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Solution:

Given equation of the ellipse is 3x% + 4y® = 12.
x I-"2 —

=¥ =1

T
Comparing this equation with % -

= 1, we get

3 2

Equations of tangents to the ellipse % + % — 1 having slope m are
y=mx++/aim? + b?

Here, m = —%

Equations of the tangents are

y=Sz+/4(-1)  +3 =Sz 2

2y=-x+t4

X+2y+x4=0

Consider the tangentx + 2y—-4=0

Let this tangent intersect the X-axis at A(x,, 0) and Y-axis at B(0, y).
X;+0-4=0and0+2y;-4=0

Xxy=4andy;=2

A=(4,0)andB=(0,2)

l{OA) = 4 and |(OB) = 2

X'
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Area of AAOB = 1 x |(0A) x |(OB)

= 1 x x

=2 x4x2

=4 sq.units

Question 7.

Show that the line x -y = 5 is a tangent to the ellipse 9x% + 16y® = 144. Find the point of contact.
Solution:

Given equation of the ellipse is 9x? + 16y? = 144

2 ¥

16 + [ 1 ) .

Comparing this equation with % + % = 1,weqget

a’=16andb?=9

Given equation of lineisx-y=5,i.e.,y=x-5
c2=a?m? +b?

Comparing this equation with y = mx + ¢, we get
m=1andc=-5

2 2
For the line y = mx + c to be a tangent to the ellipse = + % =1, we must have
a
c?=a’m?+b?
c?=(-5?%=25
a’m?+b?=16(1)2+9=16+9=25=¢2

The given line is a tangent to the given ellipse and point of contact
_(-a'm b_"
- c '

B ([—w}m i)
= -5 ' -5
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Question 8.
Show that the line 8y + x = 17 touches the ellipse x? + 4y? = 17. Find the point of contact.
Solution:
Given equation of the ellipse is x* + 4y = 17.
2
|
4 2
Comparing this equatmn with % + % =1, we get
a2=17andb?=1 T
Given equation of lineis 8y + x =17,
y=— . -I—
Comparlng thIS equation with y = mx + ¢, we get

-1 _ 17
m=— and c= 3

3 2
For the line y = mx + c to be a tangent to the ellipse % + i—g =1, we must have

A=alm?+ b
17Y _ 289
?=(3)- 5%
tt () L1128
a’m’ +b ]7[3] . 64+4 r =¢
The given line touches the given ellipse and
point of contact is
BT =Ry
_a’mb_’_ ”(E)E
¢ o) | T
' 8 8
=(12)
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Question 9.

2 2
Determine whether the line x + 3yv2 = 9 is a tangent to the ellipse % + yT = 1.If so, find the
co-ordinates of the point of contact.

Solution:
3 2
Given equation of the ellipse is % + yT =1
T 2
Comparing this equation with :—._, + % = 1, we get

a’=9andb’®=4

Given equation of line is x + 3yW/2 =9,
-1 3
ie,y= N fzz + =
Comparlng this equation with y = mx + ¢, we get
m= 3{5 andc= 5

T

2 =
For the line y = mx + c to be a tangent to the ellipse % + % =1, we must have

c2=32m2+h1
“-(%)-3
) 2
2
22+b2 g(‘l)+4=
W2

The given line is a tangent to the given ellipse
and point of contact is

() [

¢ ¢ 3
TT
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Question 10.
Find k, if the line 3x + 4y + k = 0 touches 9x? + 16y? = 144.
Solution:
Given equation of the ellipse is 9x% + 16y” = 144.
z I-"Z —
wtg =1 2
]
Comparing this equation with :—, + % = 1, we get
a’=16andb?=9
Given equation of lineis 3x + 4y + k=0,

ie,y= —%m — %
Comparing this equation with y = mx + ¢, we get
_ -4 _—k
m=—- andc= 1 2 ?
For the line y = mx + c to be a tangent to the ellipse % + % =1, we must have

cZ=a?m?+b?

() =0(z) +

K

15 =9+9

k- _
ﬁ—13
k?=288
k=+12+/2
Question 11.

Find the equations of the tangents to the ellipse:
] 2
(i) % + yT = 1 passing through the point (2, -2).
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(i) 4x* + 7y? = 28 from the point (3, -2).

(iii) 2x% + y* = 6 from the point (2, 1).

(iv) x* + 4y® = 9 which are parallel to the line 2x + 3y - 5 = 0.
9 2

(v) % + FT — 1 which are parallel to the line x +y + 1=0.

(vi) 5x? + 9y? = 45 which are L to the line 3x + 2y + 1 = 0.

(vii) X% + 4y? = 20 which are L to the line 4x + 3y = 7.

Solution:
3 2
(i) Given equation of the ellipse is = + =1,
b 4
2
Comparing this equation with :—: + % = 1, we get

al=5andb®=4

2
Equations of tangents to the ellipse % + = = 1 having slope m are

y=mx*+/a?m? + b*

Since (2, -2) lies on both the tangents,
2=2m+y/5mZ + 4
2-2m=+bm? + 4

Squaring both the sides, we get
am?+8m+4=5m?+4

m?-8m=0

m(m-8)=0

m=0orm=28

These are the slopes of the required tangents.
By slope point formy -y = m(x — x4),
the equations of the tangents are
y+2=0(x-2)andy+2=8(x-2)
y+2=0andy+2=8x-16
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y+2=0and8x-y-18=0

(i) Given equation of the ellipse is 4x? + 7y* = 28.

xt y* _
= -+ T 1 2
3
Comparing this equation with :—,_, + % = 1, we get
a’=7andb?=

2
Equations of tangents to the ellipse E—,,

y=mx++aZm? + b2

Since (3, -2) lies on both the tangents,
2=3m++/Tm? +4
2-3m=+/7Tm? + 4

squaring both the sides, we get
omZ+12m+4=7m2+4

2m2 +12m=0

2Zm(m+6)=0

m=0orm=-6

These are the slopes of the required tangents.
By slope point Formy —vy; = m(x —x;),
the equations of the tangents are
y+2=0(x-3)andy+2=-6(x-3)
y+2=0andy+2=-6x+18
y+2=0and6x+y-16=0

+ % = 1 having slope m are
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(iii) Given equation of the ellipse is 2x% + y* = 6.
z? y* —

5t = 1 T
Comparing this equation with % - — 1, we get

al=3andb’=6

q“"‘l %]

Equations of tangents to the ellipse jfi + i—j = 1 having slope m are
y=mxt+/a’m? + b2

Since (2, 1) lies on both the tangents,
1=2m++/Im* + 6

1-2m=%y3m? + 6

Squaring both the sides, we get

1-4m +4m?=3m? +6

m?-4m-5=0

(m=5)(m+1)=0

m=5orm=-1

These are the slopes of the required tangents.
By slope point form y —yq = m(x —x,),

the equations of the tangents are
y—1=5(x-2)andy-1=-1(x-2)
y—1=5x—10andy—-1=-x+2
5X—y-9=0andx+y-3=0

(iv) Given equation of the ellipse is x? + 4y* =9

! y
T
?“"T 1
1

5 2
Comparing this equation with % + i—z = 1, we get
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a’=9andb’= %

Slope of the line 2x + 3y-5=0is _TE

Since the given line is parallel to the required tangents, slope of the required tangents is
_ -2

m=3

Equations of tangents to the elllpse -I— y— = 1 having slope m are

3 3
y= —%ﬂ: 4+%
rm-Bas
4x + 6y = £15

5 2
(v) Given equation of the ellipse is % + yT =1.

+ 2
Comparing this equation with % + % = 1,we get

a’=25andb’=4

Slope of the given linex+y+1=0is-1.

Since the given line is parallel to the required tangents,
the slope of the required tangents is m =-1.

Equations of tangents to the ellipse
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a® b
y= mxzJam’ +b*
y=—xt25(-1) +4

= -x+29

xty= /29

= | having slope m are

(vi) Given equation of the ellipse is 5x? + 9y? = 45,
z v _
5 +t5 =1 i
] ¥4
Comparing this equation with % + i—g =1, we get
a’=9andb?=5
3

Slope of the given line 3x + 2y + 1=01s _T
since the given line is perpendicular to the required tangents, slope of the required tangents is
m=2

Equations of tangents to the ellipse

: h—z-lhlmngslupemm

y= mx £ Ja’m’ +b’

2
y= %x:l: 9[;] +5 = Ex:l: [i)+5

3 9
2
¥y 31'
2x-3y=2%9
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(vii) Given equation of the ellipse is x? + 4y® = 20.
2
ES |
Comparing this equation with :—: + % = 1, we get
a’=20andb?=5
Slope of the given line 4x + 3y =Tis _T4
Since the given line is perpendicular to the required tangents,
3

slope of the required tangentsis m = 1
'T

Equations of tangents to the elllpse -I— =5 — 1 having slope m are
y=mx++/a’m? + b®
y=3z +,/20(3)" +5

| o2
%]

4y =3x+ 2J65
3x— 4y = +265

Question 12.

Find the equation of the locus of a point, the tangents from which to the ellipse 3x% + 5y = 15
are at right angles.

Solution:

Given equation of the ellipse is 3x% + 5y% = 15.

a bl
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Given equation of the ellipse is 3x? + 5y* = 15.

T y* _

R 2
7

Comparing this equation with :—? + %

a’=5andb®=3

= 1, we get

=
Equations of tangents to the ellipse 2_22 + % = 1 having slope m are

y=mx++/a?m? + b2

y=mxz+/bm* + 3

y—mx=ty/5mZ + 3

Squaring both the sides, we get

y® — 2mxy + m?x% = 5m? + 3

(x> -5)m?-2xym + (y>*-3)=0

The roots mq and m; of this quadratic equation are the slopes of the tangents.

mymz = y?_g
-5
Since the tangents are at right angles,
mqmz = -1
2
y-—3 _
-5 1
y?-3=-x%+5

x® + y? = 8, which is the required equation of the locus.

Alternate method:
The locus of the point of intersection of perpendicular tangents is the director circle of an
ellipse.

3 2

The equation of the director circle of an ellipse % + yT =1lisx’+y*=a’+b?

b
Here,a’=5and b®=3
x> +y?=54+3
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Question 13.
Tangents are drawn through a point P to the ellipse 4x? + 5y? = 20 having inclinations 8, and 8,
such that tan B, + tan B, = 2. Find the equation of the locus of P.

Solution:

Given equation of the ellipse is 4x? + 5y° = 20.
z 5’2 _

Z ¥

2
Comparing this equation with ;—: + % = 1, we get
a’=5andb’=4

Since inclinations of tangents are 8; and 8,,

mq =ktan By and m; = tan 65

. . 2 y? .
Equation of tangents to the ellipse % + i 1 having slope m are

y=mx+yaZm? + b2
y=mxt+5m?+4
y-mx=%+/5m? + 4
squaring both the sides, we get
y? —2mxy + m?x? =5m? + 4
(x2 - 5)m% —2xym + (y*—4) =0
The rooks mq and m; of this quadratic equation are the slopes of the tangents.
—(—2zy) _ 2y
-5 = I-5
Given, tan 6, + tan 6, =2
mq+mz=2
f:_li’s =2
xy=x2-5
x% —xy -5 = 0, which is the required equation of the locus of P.

mq+mz=

art-1-chapter-7-conic-sections/
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Question 14,

Show that the locus of the point of intersection of tangents at two points on an ellipse, whose
eccentric angles differ by a constant, is an ellipse.

Solution:

Let P(8,) and Q(0;) be any two points on the given ellipse such that 8- 08; =k, where kis a
constant.

The equation of the tangent at point P(B) is
LN LS SO

The equation of the tangent at point Q(8;) is
T cos Bz y sin &z -1

SRE LLLEAERS (ii)
a b
Multiplying equation (i) by cos 8; and equation (ii) by cos 84 and subtracting, we get
% {sin 84 cos B, —sin B cos 8;) = cos 6; —cos B,

Z [sin (8, — 6,)] = cos 0, - cos 6,

sin k = cos 0; — cos 0,

Tl o= o

_ cosB, —cos 6,
T e .{'I l]}

Similarly,

Multiplying equation (i) by sin 0; and

equation (ii) by sin 8, and subtracting, we get

X (cos 0, sin B, —cos B, sin 0;)= sin 0, — sin 0,
a

— X[sin (8; — 8,)] = sin B, — sin 6,
a

- E sin k = sin ;- sin 9,

art-1-chapter-7- conlc-sectlons

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-7-conic-sections/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-7-conic-sections/

€IndCareer

_ x _sin@,—sin@ (iv)
a sin k

Squaring (iii) and (iv) and adding, we get

£ ¥ _ (cosd —cos 8,)" + (sin 0, —sin 0,)°
at b sin k
= I {cos ﬁ;+51n 'Bz+ms B|+sm 0,
sin® k
= 2(sin 0, sin B, + cos 0, cos 0y)]
Xy _2-2c0s(6,-6,)
al b sin® k
_2-2cosk
sin® k
dsin? X
_2(1-cosk) _ S
sin’ k 4 sin’ ;cus’ %
11 1}'2 2 k - - -
— + = =sec” —, which is an ellipse.
a b 2
Question 15.

4 2
P and Q are two points on the ellipse % + i—? = 1 with eccentric angles 8, and 8,. Find the
equation of the locus of the point of intersection of the tangents at Pand Q ifF 84 + 6; = %

Solution:

Given equation of the ellipse i |5 —I— I;E =1.

6, and B; are the eccentric angles of a tangent.
Equation of tangent at point P is

art-1-chapter-7- conlc-sectlons
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fms f + %Si]l #=1.... ()
Equation of tangent at point Q is

~cosfy + %sin B =1...... (ii)
0,+6,= % .....[Given]
n
=_ -0
0 5 O
x
Em(f_ﬂlj + % sm[z—ﬂ,] =]
Zsin 6+ L cos® =1 ..
a b
From (i) and (ii), we get
X cos 8, + Lsin 0, = X sin 8; + £ cos 0,
a b a b
Let M(x;, ;) be the point of intersection of the
tangents.

i} msﬁ|+%smﬂ1— 5 gin@, + A mﬂ.

:‘ (cos B;—sin B, )= —4b- (cos 6 — sin 0;)...(iii)

If cos B, —sin 8, =0,

cos 8; =sin 6,
tan B, =1
6,==
4
1 4 -._l_ -E-E;!
Since 9, + 6, 2,62 T

i.e., points P and Q coincide, which is not possible, as P and Q are two different points.

cosB;-sinB;z0

art-1-chapter-7- conlc-sectlons
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Dividing equation (iii) by (cos 8, —sin 8;), we get

n_ B
a ~ b
bxy—ay;=0

bx — ay = 0, which is the required equation of locus of point M.

Question 16.
The eccentric angles of two points P and Q of the ellipse 4x? + y* = 4 differ by %ﬂ Show that the
locus of the point of intersection of the tangents at P and Q is the ellipse 4x% + y* = 16.

solution:

Given equation of the ellipse is 4x? + y* = 4.

|

Let P(B4) and Q(8,) be any two points on the given ellipse such that
B:1-6,=2L

The equation of the tangent at point P(B,) is
()

The equation of the tangent at point Q(8;) is

:!:Cl;sﬂg n ySi;ll‘i'z -1

Multiplying equation (i) by cos 8, and equation (ii) by cos 8, and subtracting, we get
%(sin&msﬁa—sinﬂzoosﬂ1)=msﬂz—msﬁ|

f[sin{a.-e;)]=eosoz—msa,

5] o

-
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sin [r:—g) =cos 6, —cos B,

Y

2
%sin(£)=msﬁz-cnsﬂj

¥ (V8] cosen

3 2] 005'92 cos 8,

% = cos 0, — cos 6, ...(iii)

Multiplying equation (i) by sin 8, and
equation (i1) by sin 0, and subtracting, we get
x(sin 0, cos 8, — cos 0, sin ©,) = sin 6, — sin 6,

— x sin (6, — 6,) = sin 6, —sin 6,

—xsin'[la—“J=sinBz —sin 0,
- x sin [n —§)= sin 8; = sin 8;

—xsin g=sinﬁz—sin 8,

V3

- ?x-Sinﬂz—sinﬂ'l .(iv)

Squaring (iii) and (iv) and adding, we get
2 F
%+%=sinz 0, — 2sin B, sin 0,+ sin® 6,
+u0513;—2ms32{=usﬂ| +cos” 0,
= (cos” 0, + sin® B, )+ (cos® 0, + sin® §))
— 2cos B, cos B; — 2sin 6, sin 0,
=1+1-2(cos 6, cos B, + sin B, sin 6,)
=2-2cos {Bt 8:)]
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=2-2[cos (8, - 8)]

4x* +)* = 16, which is the required equation of
locus.

Question 17.

3 2

Find the equations of the tangents to the ellipse % + % = 1, making equal intercepkts on co-
ordinate axes.
Solution:

2
Given equation of the ellipse is = 1ﬁ —I— % =1
Comparing this equation Wll'.h -+ y = 1, we get
a‘=16and b’=9
since the tangents make equal intercepts on the co-ordinate axes,
m=-1.

2
Equations of tangents to the ellipse I—, + % = 1 having slope m are

y=mx+va’m? + b?

art-1-chapter-7- conlc-sectlons
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Question 18.
A tangent having slope (— %) to the ellipse 3x% + 4y = 12 intersects the X and Y axes in the

points A and B respectively. IF O is the origin, find the area of the triangle AQB.

Solution:

The equation of the ellipse is 3x% + 4y = 12
z* y _

Z Y=

2 2
Comparing with % + §_2 =1, we get
a’=4,b%>=3
The equation of tangent with slope mis

y:m:c:t'.lfazmg—k b?
ie,y=mz +1/4m*+3 _[-a?=4,b%=3]

1 1 1
ny=——z +/4(=)+3 . |fom=-2
y=3T (4)+ [ 2]

y=—ZX 1o
=

Ax+2y+4=0 (1)

&

It meets X axis at A
- For A, put y = 0 in equation (1), we get,

¥x=14

S A= (24,0)

Similarly, B = (0, £2)

LODA=4 0B=2

" Area of AOAB = £ x OA x OB
=% x4 x2

=4 5q. units

Ex7.3
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Question 1.
Find the length of the transverse axis, length of conjugate axis, the eccentricity, the co-
ordinates of foci, equations of directrices, and the length of the latus rectum of the hyperbolae.
mﬁ—izl
2
(ll) =—1
(iii) 1:5}:2 9y2 =144
(iv) 21x% - 4y> = 84
(V) 3x2-y?=4
(vi) x2-y2=16
(vii) 3’—2 — 2

Tt

(vm) T 1

2 i —
() 365 — 35 = 1
(X)x=2secB,y=2v3tanB
Solution:
2
(i) Given equation of the hyperbola is ﬁ — ?—ﬁ =1

Comparing this equation W|th 2 _ ¥ = 1,we get

bZ
a?=25andb?=16
=a=5andb=4
Length of transverse axis =2a=2(5) =10
Length of conjugate axis=2b=2(4)=8
We know that

art-1-chapter-7- conlc-sectlons
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_ Jal+b’ _ W25+16 _ J41
a 5 5
Co-ordinates of foci are S(ae, 0) and S'(— ae, 0),

ie. S(s[?] n] and §' [-S[g] n} ,
i, S(va1,0)and S'(-21,0)

Equations of the directrices are x = *

| &=

5
x==%
Y41
5
25
=+
AT
2
Length of latus rectum = 3;:1_ _ 2{;*5} _ %

art-1-chapter-7- conlc-sectlons
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2
(ii) Given equation of the hyperbola is I—E s |
25 16
y* r?
% 1 2
2
Comparing this equation with % — % = 1, we get

b?=16and a’=25
=b=4anda=5
Length of transverse axis=2b=2(4) =8
Length of conjugate axis = 2a=2(5) =10
Co-ordinates of vertices are B(0, b) and B’ (0, -b)
l.e., B(0, 4) and B'(0, -4)
We know that
_bira _ 16425 _ VAl
b 4 4
Co-ordinates of foci are S(0, be) and 5'(0, —be),
ie., S{D, 4[@]] and §' {? ] s

i.e., S (0, +41) and §' (0, -/41)
b

Equations of the directrices are y =+ —.
€

0,—4

art-1-chapter-7- conlc-sectlons

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-7-conic-sections/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-7-conic-sections/

€IndCareer

y=t —
541
4
16

1 Wenequa on o e nyperbola Is K- =3y = .
(iii) Gi tion of the hyperbola is 16x* - 9y? = 144

x? v
9 16 =1 ,
Comparing this equation with % — % = 1, we get

a’=9andb?=16
=a=3andb=4
Length of transverse axis=2a=2(3)=6
Length of conjugate axis=2b=2(4)=8
We knﬂthat

Va2+bt 0416 V25 5

a 3 3
Co-ordinates of fFoci are S(ae, 0) and S'(-ae, 0),

ie., 5(3{%), 0) and 5'{-3{%}, 0)
i.e..S(5.0) and S'(-5. 0)

5]

art-1-chapter-7- conlc-sectlons
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Equations of the directrices are x = i%
-4 3

(5)
= ig

2 _ 2(16) _ 32
a 3 3

Length of latus rectum =

(iv) Given equation of the hyperbola is 21x? — 4y? = 84.

T2 v
T w=1 2
2
Comparing this equation with % — % — 1, we get

a’=4andb?=21

=a=2andb=+21

Length of transverse axis=2a=2(2)=4
Length of conjugate axis = 2b = 2421
We know that

oo Ya’ib® _ V442l _ V25 _ 5
a 2 2 2
Co-ordinates of foci are S{ae, () and

S'(— ae, 0),

ie,S [z{i], I}] and s'(- z(i], u],
2 2

i.e., S(5,0) and S'(- 5, 0)

Equations of the directrices are x = + % .

2
Length of latus rectum = % _ 3(21] =71
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(v) Given equation of the hyperbola is 3x2-y2 = 4.

2 2
I _yT:]-

()
Comparing this equation with “ﬂ"%j — = = 1,weqget

azzéandbzzil

(%]

2
a= andb=2
T3 :

Length of transverse axis =2a = 2[725] = 345

Length of conjugate axis =2b=2(2) =4
We know that

N U (U
5 3

Co-ordinates of foci are S(ae, 0) and
S’{_ ac, ﬂ}?

ie., S [%{z), n] and §' [— %(2}, nJ :
ie., s[%,u] and § [-:%,0)

Equations of the directrices are x =+ L
e

art-1-chapter-7- conlc-sectlons/
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c)

= i

1

=+
Y]

2
Length of latus rectum = 22 = 23~ 4 3

' (&)

art-1-chapter-7-conic-sections/
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(vi) Given equation of the hyperbola is x? - y* = 16.

T’ v
% 11 2
Comparing this equation with % — % — 1, we get

a’=16and b®=16
=a=4d4andb=4
Length of transverse axis=2a=2(4)=8
Length of conjugate axis=2b=2(4)=8
We know that
Fa2 gt A616 /a9 4./9
_ var+b 16416 32 I’E _ \/E

i 4 4
Co-ordinates of Foci are S(ae, 0) and S'(-ae, 0),

i.e., S (4v2,0) and S’ (-4v/2, 0)
Equations of the directrices are x = i%

= X= :I:%
1,,-"2
=x=%22
2(16
Length of latus rectum = % = % =8

(vii) Given equation of the hyperbola is g—a — IT? = 1
IE

2
Comparing this equation with % — 7 = 1, we get
b2=25anda%?=9
=b=5anda=3
Length of transverse axis = 2b = 2(5) = 10
Length of conjugate axis =2a =2(3) =6

Co-ordinates of vertices are B(0, b) and B’ (0, -b),
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i.e., B(0, 5) and B’ (0, -5)

We know that

art-1-chapter-7-conic-sections/
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o= Vb2 +a? _\25+9 _ NEY)

b 5 5
Co-ordinates of foci are S(0, be) and
S'(0, —be),

-]

ie.S(0, 32) and §' (0, —34)
b

Equations of the directrices are y =+ —.
25

=
=+
RN
2a® _ 2(9)_ 18

Length of latus-rectum = =

5

y=*%

-|3

art-1-chapter-7- comc—sectlons
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2 )
(viii) Given equation of the hyperbolais % — 1IT_4 =1
Y I’

7 1, we get

Comparing this equation with
b?=25and a?=144
=b=5anda=12

Length of transverse axis =2b=2(5) =10
Length of conjugate axis=2a=2(12) =24
Co-ordinates of vertices are B(0, b) and B’ (0, -b),
l.e., B(0, 5) and B’ (0, -5)

We know that

oo Vbi+al _ V254144 _ Vi69 _ 13
b

5 5 5
Co-ordinates of foci are S(0, be) and
S'(0, —be),

ic.,S [u, 5[5}] and §' [u, - s[ﬂ]],

5 5
i.e.,S(0,13) and S' (0, - 13)
Equations of the directrices are y =+ b .

e

5
=4 -
s
5
25
] j: -
YTE
2a® _ 2(144) _ 288
b 5 5

Length of latus-rectum =
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2

(ix) Given equation of the hyperl:n:-la is Tj] — % =1
Comparing this equation wn:h = — %2 = 1, we get
a?=100 and b% =25
=a=10andb=5
Length of transverse axis = 2a=2(10) =20
Length of conjugate axis=2b=2(5)=10
We know that
_Nar+b* _ 100425
a0
_ @
10
_55 A5
10 2
Co-ordinates of foci are S(ae, 0) and
S'(— ae, 0),

ie., S[m[%]; u] and S’[F 1{:{%} u] ;
i.e., S(5V5,0)and §'(- 55, 0)

Equations of the directrices arex =+ =
e

art-1-chapter-7- conlc-sectlons
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10
X=t ——
V5
2
x=i%
2
Length of latus rectum = &=% -
a

(x) Given equation of the hyperbolaisx=2sec 6, y=2v3 tan 6.
Since sec’8-tan?0=1,

(5~ () =1

z? vt
T 11
. 2
Comparing this equation with i—g — % = 1, we get

a’=4andb?=12

=a=2andb=2V3

Length of transverse axis=2a=2(2)=4
Length of conjugate axis = 2b = 2(2v3) = 43
We know that

fa2 i p? IS
E:\,a+ﬁ :y"'lfl 12:2
a 2

Co-ordinates of foci are S(ae, 0) and S'(-ae, 0),
i.e., S(2(2), 0) and S'(-2(2), 0),
i.e., S(4, 0) and S'(-4, 0)
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Equations of the directrices are x = 1%.

_.2
=x=13
=x=%1
2(12
Length of latus rectum = % = % =12
Question 2.

Find the equation of the hyperbola with centre at the origin, length of the conjugate axis as 10,
and one of the foci as (-7, 0).

Solution:

Given, one of the foci of the hyperbola is (-7, 0).

Since this Focus lies on the X-axis, it is a standard hyperbola.

2
Let the required equation of hyperbola be ;—j — % =1

Length of conjugate axis = 2b
Given, length of conjugate axis =10
=2b=10

=b=5

=b?=25

Co-ordinates of Focus are (-ae, 0)
ae=T7

= a%e?=49
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Equations of the directrices are x = 1%.

_.2
=x=13
=x=%1
2(12
Length of latus rectum = % = % =12
Question 2.

Find the equation of the hyperbola with centre at the origin, length of the conjugate axis as 10,
and one of the foci as (-7, 0).

Solution:

Given, one of the foci of the hyperbola is (-7, 0).

Since this Focus lies on the X-axis, it is a standard hyperbola.

2
Let the required equation of hyperbola be ;—j — % =1

Length of conjugate axis = 2b
Given, length of conjugate axis =10
=2b=10

=b=5

=b?=25

Co-ordinates of Focus are (-ae, 0)
ae=T7

= a%e?=49
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=25=49-3°
=3’=49-25=24

2
The required equation of hyperbola is g—i — % =1

Question 3.

Find the eccentricity of the hyperbola, which is conjugate to the hyperbola x? - 3y? =3
Solution:

Given, equation of hyperbola is x% - 3y? = 3.

z* v

3 -7 =1 2

Equation of the hyperbola conjugate to the above hyperbola is yT — ITE =1
2

Comparing this equation with % — % = 1, we get

b’=1anda’=3

Now, a2 = b%(e?-1)

=3=1(?-1)

=3=e-1

=el=4

=e=2...[ e>1]

Question 4.
If e and e’ are the eccentricities of a hyperbola and its conjugate hyperbola respectively, prove
that > + —5 = 1.

(e')

Solution:

L

a

et e be the eccentricity of a hyperbola
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a
a’+b’
=22
a
1__ 2
e? a'+b?
Question 5.

(@)

€IndCareer

Also, e' is the eccentricity of conjugate
2 2

4 ¥ -
hyperbola Peinibean 1

1 b? .
= .1

(e b*+a’ (1)
Adding (i) and (ii), we get
1,1 at . b _altd
e (¢ a’+b  a’+b  at4+b’
1

=]
e (Er)z

1
)

Find the equation of the hyperbola referred to its principal axes:
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i) whose distance between foci is 10 and eccentricity is %

ii) whose distance between foci is 10 and length of the conjugate axis is 6.

% and eccentricity is %

iv) whose length of conjugate axis = 12 and passing through (1, -2).

(v) which passes through the points (6, 9) and (3, 0).

(vi) whose vertices are (7, 0) and endpoints of the conjugate axis are (0, £3).
3

(vii) whose foci are at (£2, 0) and eccentricity is 5

(viii) whose lengths of transverse and conjugate axes are 6 and 9 respectively.
(ix) whose length of transverse axis is 8 and distance between foci is 10.

Solution:

(
(
(iii) whose distance between directrices is
(

=1

. . . 2 y_ﬂ
(i) Let the required equation of hyperbola be 3 7

Given, eccentricity (e) = %

Distance between foci = 2ae
Given, distance between foci=10
= 2ae=10

=ae= 5

=3a(3)=5

=a=2

=al=4

Now, b*=a’(e’ - 1)
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b’ =21
The required equation of hyperbola is
L

. . . 2
(ii) Let the required equation of hyperbola be % — =5 =1

Length of conjugate axis = 2b
Given, length of conjugate axis =6
=2b=6

=b=3

=b%=9

Distance between foci = 2ae
Given, distance between foci=10
=23e=10

art-1-chapter-7- conlc-sectlons
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=ae=5
= a%e? =25
Now, b? = a% (e? - 1)
>p2=z2e2—32
=9=25-2°
=23%2=25-9
=a’=16
The required equation of hyperbola is f—; — y; =1
(iii) Let the required equation of hyperbola be :—j — i—i =1
Given, eccentricity (e) = %
Distance between directrices = 22
Given, distance between directrices = %

2a 8

e 3

2a _8

3 3

2

4a 8

33

a=2

art-1-chapter-7- conlc-sectlons
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a’=4
Now, b*=a’ (e’ — 1)

-3

art-1-chapter-7-conic-sections/
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(W) Let the required equation of hyperbola be

Length of conjugate axis = 2b

Given, length of conjugate axis=12
=2b=12

=b=6....(i)

=b%=36

The hyperbola passes through (1, -2)
Substituting x =1 andy=-2in (i), we get

.li _('2_}.1. =1

a’ b?

1 4

.

a’ b

1 4 .
il =1 ...[From(ii)]
l] — i =I

a 36

1 1

—_—=14+ =

a’ 9

1 _10

a’ 9

10

art-1-chapter-7- conlc-sectlons
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The required equation of hyperbola is

F Y e, 10y
9 36 77 9 36
10

(v) Let the required equation of hyperbola be
Z Y=
a? b

The hyperbola passes through the points (6, 9) and (3, 0).
Substituting x = 6 and y = 9 in (i), we get

6 9

P

36 81 ..
? —? =] “.(“)
Substituting x = 3 and y = 0 in (i), we get
3?0

P

9

— 0=

a!

a’=9

Substituting a> = 9 in (ii), we get

art-1-chapter-7- conlc-sectlons
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6 _8_
9 b
8l _ 36
= ==-1
b 9
%=4w1—3
b2=§—1-=2?
-3
The required equation of hyperbola is
¥
g

Co-ordinates of vertices are (+a, 0).

Given that, co-ordinates of vertices are (7, 0)

Sa=T7

Endpoints of the conjugate axis are (0, b) and (0, -b).
Given, the endpoints of the conjugate axis are (0, £3).

h=3
2
The required equation of hyperbola is ?—j — g_z =1
H I2 yE _ 1
L.e., 9

art-1-chapter-7- conlc-sectlons
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(vii) Let the required equation of hyperbola be
2 Y —1....)

i B

Given, eccentricity (e) = 3

2
Co-ordinates of foci are (tae, 0).
Given co-ordinates of foci are (£2, 0)
ae=2

ﬂa[g}:z
—=3¢=2

(viii) Let the required equation of hyperbola be
2 Y=

a? B

Length of transverse axis = 2a

Given, length of transverse axis =6

=2a=6b
=a=3
=a’=9

Length of conjugate axis = 2b
Given, length of conjugate axis =9

=2b=9
=b==
ﬂbzz%

The required equation of hyperbola is

1-chapter-7- conlc-sectlons
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(ix) Let the required equation of hyperbola be
e

a? b

Length of transverse axis = 2a

Given, length of transverse axis = 8

=2a=8
=a=4
=al=16

Distance between foci = 2ae
Given, distance between foci =10

=2ae=10
=ae=5
= 3%e2=25

Now, b2 =3aZ (e2-1)
—b2=a2e2— 32
=b?=25-16=9

The required equation of hyperbola is E — % =1

1-chapter-7- conlc-sectlons
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Question 6.

Find the equation of the tangent to the hyperbola.
(i) 3x% - y? = 4 at the point (2, 2v2).

(i) 3x% — y* = 12 at the point (4, 6)

e 2 v . . _—
(iii) 77 i % 1 at the point whose eccentric angle is T
(iv) % — ‘% = 1 at the pointin a first quadrant whose ordinate is 3.

(v) 9x% - 16y? = 144 at the point L of the latus rectum in the first quadrant.
Solution:

i. Given equation of the hyperbola is - yz =4,

1 1

X y
—_——— == 1
3
. : X ox
Comparing this equation with — - el 1,
a
we get

a? =% and b? = 4
Equation of the tangent to the hyperbola

xz 2

- % =1 at (x;, y1) is
XN YN,

a> b

Equation of the tangent at [2, 22 ) is
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ii.  Given equatmn of the hyperbola is
3y =

2 :
X _'I—'_l

4 12

2 2

Comparing this equation with —E&— - % =1,
we get
~a’=4andb’=12
Equation of the tangent to the hyperbola

2 2

x Y

ﬂ—z - b—j =1 at{xi,yl) is
;o _Xh
a’ b

Equation of the tangent at (4, 6) is

art-1-chapter-7- comc—sectlons
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iii. Given equation of the hyperbola is

oy
144 25
Comparing this equation with ;—j - ':—j =1,
we get
a’ = 144 and b* = 25
a=12andb=35

Equation of the tangent to the hyperbola

2 2

T -2 =1atP@®)is

a* b

a b

Eccentric angle (0) = %

Equation of the tangent at P(E] is

fi T

IEEE . yl;ana- _
12 5

2 Iy
12 5
i_.@=|
6 5
5x-63y=30

z 2

iv.  Given equation of the hyperbola is i;g - —'};ﬂ =1.
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2 2
Comparing this equation with 5-2— - -iuz- = 1,
a
we get
a’=16 and b*=9
Let P(x;, 3) be the point on the hyperbola in the
first quadrant at which the tangent is drawn.

Substituting x = x; and y = 3 in equation of

hyperbola, we get

X' ¥ I

16 9

2

Ao_1=1

16

il.z. =7

16
x° =32
X =:|:4‘\JE

Since P lies in the first quadrant,
P=(4V2,3)

Equation of the tangent to the hyperbola
2y :
prae =1at (x), ) is

= _¥h

a’ b’

Equation of the tangent at P(4\f§. 3) is
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_i_‘J_E__'_r._ _..al_= 1

16 9

V2 oy

_x_._ =

4 3
32x—4y=12
v.  Given equation of the hyperbola is
ox’ — 16y* = 144,
)y

16 9

2 2
Comparing this equation with %:T - ;_2 =1,
we get
a’=16and b’ =9
a=4andb=3
Since the point L lies in the first quadrant,
Latus rectum of the hyperbola is

e

Now, b*=a* (e’ - 1)

9=16(e"-1)
2 =e’ -1

16

e‘2= 3 +1=2_5.
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5
e=— [ e=1
; [e>1]

o)-s o2

Equation of the tangent to the hyperbola

xl 2 X
- = latla,y)is
Y0,

a? b

Equation of the tangent at L[S, %] is

2}'
Ei _ 4" =1
16 9
X _ ¥y
16 4
Sx—4y=16
Question 7.

Show that the line 3x -4y + 10 = 0 is a tangent to the hyperbola x% - 4yZ = 20. Also, find the point
of contact.

Solution:

Given equation of the hyperbola is x2 - 4y? = 20

art-1-chapter-7-conic-sections/
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2

i
20 5 1 .
Comparing this equation with i—j % = 1, we get
aZ=20andb?=5
Given equation of lineis 3x -4y + 10=0.
y=2 42
Comparing this equation with y = mx + ¢, we get
_ 3 _ 5
m= andc= 3
For the line y = mx + ¢ to be a tangent to the hyperbola % — % = 1, we must have
¢t =a'm’ - b’
r
Cz = [EJ =E
2 4
2
a’m’ — b’ =20 [3) -5
4
9 45 25 2
zn[lﬁ] > 4 4
The given line is a tangent to the given
hyperbola and point of contact
_ (—a’m - b
| c ’ c

art-1-chapter-7- comc—sectlons
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Question 8.

If the line 3x - 4y = k touches the hyperbola ITE — % = 1, then find the value of k.
Solution:

Given eq;..lation of the hyperbola is

- T

sz =1

Comparing this equation with % — %2 =1, we get
a?=5b’= %

Given equation of lineis 3x—4y =k

y~to— %

Comparing this equation with y = mx + ¢, we get

m= %, c= —%

For the line y=mx + c to be a tangent to the hyperbola I—: — ::—2 = 1, we must have

cZ=a?m?-b?

K _ 5
=504
k-d
5 = 15(°)

= kZ=25

= k=415

art-1-chapter-7- conlc-sectlons
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Alternate method:
Given equation of the hyperbola is

2

2 4yt

T3 =1l (i)

Given equation of the line is 3x—4y =k
_ 3r-k
T4

Substituting this value ofy in (i), we get

5 5\ 4 -
z 3 2
zbz__é(ﬁ'z ﬁk:.+k):1

5 5 16
= 4x% - (9% — 6kx + k?) =
= ax? - 9x? + 6kx - k? = 20
=-5x2 + 6kx —k? =20
= 5x% — 6kx + (k% + 20) = 0 .....(ii)
Since, the given line touches the given hyperbola.
The quadratic equation (ii) in x has equal roots.
(-6k)% - 4(5)(k* + 20) = 0
= 36k?-20k?-400=0
= 16k% = 400
=k?=25
= k=15

Question 9.

¥ — 1 making equal intercepts on

Find the equations of the tangents to the hyperbola % — 3

art-1-chapter-7- conlc-sectlons
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the co-ordinate axes.

Solution:
Given equation of the hyperbola is 2= 25 — % =1.
Comparing this equation with ;‘—2 — —, = 1, we get

a’?=25andb?=9
Since the tangents make equal intercepts on the co-ordinate axes,

Som=-1
2

Equations of tangents to the hyperbola i—: — % = 1 having slope m are
y=mxt+vaZlm? — b2
=2y=-Xxt,/25(—1)2 -9

=-x+J16
=Xty=14
Question 10.
Find the equations of the tangents to the hyperbola 5x2 — 4y? = 20 which are parallel to the line
3x+2y+12=0.
Solution:
Given equation of the hyperbola is 5x2 - 4y? = 20
2 i _
4 5 1 ,
Comparing this equation W|th = — % = 1, we get
a?=4andb?=
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Slope of the line 3x +2y +12=01s _%

Since the given line is parallel to the tangents,

Slope of the required tangents (m) = —%
Equations of tangents to the hyperbola i—z — §_~ — 1 having slope m are

Y = MX :I:««.,a’nfx.if.':ﬂ,2 — b2

3 9
=-Zx+ |4 =|-5
YT (4]

3
=-Zx+4
Y 2-‘
y-——%x:tz
3x+2y= +4

_x_
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Maharashtra Board Solutions
Class 11 Arts & Science Maths
(Part 1)

e Chapter 1- Angle and its Measurement

e Chapter 2- Trigonometry — I

e Chapter 3- Trigonometry — II

e Chapter 4- Determinants and Matrices

e Chapter 5- Straight Line

e Chapter 6- Circle

e Chapter 7- Conic Sections
e Chapter 8- Measures of Dispersion
e Chapter 9- Probability
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About About Maharashtra State Board
(MSBSHSE)

The Maharashtra State Board of Secondary and Higher Secondary
Education or MSBSHSE (Marathi: #gRISE Tod ATEI A 371701 3=
AT A RANET0T AS®D), is an autonomous and statutory body
established in 1965. The board was amended in the year 1977 under
the provisions of the Maharashtra Act No. 41 of 1965.

The Maharashtra State Board of Secondary & Higher Secondary
Education (MSBSHSE), Pune is an independent body of the
Maharashtra Government. There are more than 1.4 million students
that appear in the examination every year. The Maha State Board
conducts the board examination twice a year. This board conducts the
examination for SSC and HSC.

The Maharashtra government established the Maharashtra State
Bureau of Textbook Production and Curriculum Research, also
commonly referred to as Ebalbharati, in 1967 to take up the
responsibility of providing quality textbooks to students from all
classes studying under the Maharashtra State Board. MSBHSE
prepares and updates the curriculum to provide holistic development
for students. It is designed to tackle the difficulty in understanding the
concepts with simple language with simple illustrations. Every year
around 10 lakh students are enrolled in schools that are affiliated with
the Maharashtra State Board.
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FAQs
Where do I get the Maharashtra State Board Books PDF For free download?

You can download the Maharashtra State Board Books from the eBalbharti

official website, i.e. cart.ebalbharati.in or from this article.
Add image

How to Download Maharashtra State Board Books?

Students can get the Maharashtra Books for primary, secondary, and senior
secondary classes from here. You can view or download the Maharashtra
State Board Books from this page or from the official website for free of
cost. Students can follow the detailed steps below to visit the official website
and download the e-books for all subjects or a specific subject in different
mediums.

Step 1: Visit the official website ebalbharati.in

Step 2: On the top of the screen, select "Download PDF textbooks"

Step 3: From the "Classes" section, select your class.

Step 4: From "Medium", select the medium suitable to you.

Step 5: All Maharashtra board books for class 11th will now be displayed on
the right side.

Step 6: Click on the "Download" option to download the PDF book.

Who developed the Maharashtra State board books?

As of now, the MSCERT and Balbharti are responsible for the syllabus and
textbooks of Classes 1 to 8, while Classes 9 and 10 are under the
Maharashtra State Board of Secondary and Higher Secondary Education
(MSBSHSE).

How many state boards are there in Maharashtra?

The Maharashtra State Board of Secondary & Higher Secondary Education,
conducts the HSC and SSC Examinations in the state of Maharashtra
through its nine Divisional Boards located at Pune, Mumbai, Aurangabad,
Nasik, Kolhapur, Amravati, Latur, Nagpur and Ratnagiri.
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About IndCareer

IndCareer.com is a leading developer of online career guidance resources for the Indian
marketplace. Established in 2007, IndCareer.com is currently used by over thousands of
institutions across India, including schools, employment agencies, libraries, colleges
and universities.

IndCareer.com is designed to assist you in making the right career decision - a decision
that meets your unique interests and personality.

For any clarifications or questions you can write to info@indcareer.com
Postal Address

IndCareer.com
52, Shilpa Nagar,
Somalwada
Nagpur - 440015

Maharashtra, India

WhatsApp: +91 9561 204 888

Website: https://www.indcareer.com
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