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Maharashtra Board 11th Maths Chapter 5, Class 11 Maths Chapter 5 solutions
Ex 5.1
Question 1.

If A(1, 3) and B(2, 1) are points, find the equation of the locus of point P such that PA =
PB.

Solution:

Let P(x, y) be any point on the required locus.

Given, A(1, 3), B(2, 1) and

PA=PB

. PAZ = PB?2

=P+ (Y =3 = (=27 + (y - 1)2

S —2x+ 1y By +9=x—4Ax+4 +y* -2y + 1

2x—6y+10=-4x—-2y +5
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S.2x—-4y+5=0
.". The required equation of locus is 2x —4y + 5 = 0.
Question 2.

A(- 5,2) and B(4,1). Find the equation of the locus of point P, which is equidistant from A
and B.

Solution:

Let P(x, y) be any point on the required locus.
P is equidistant from A(- 5, 2) and B(4, 1).

.. PA=PB

" PA2 = PB?

(X EEPH(y -2 = (x—4) + (y— 1)
Sox2+10x+25+y?—4y + 4

=x2—8x+ 16 +y>—2y + 1

S 10x -4y +29=-8x -2y + 17
So18x—2y +12=0

S.9x-y+6=0

The required equation of locus is 9x -y + 6 = 0.
Question 3.

If A(2, 0) and B(0, 3) are two points, find the equation of the locus of point P such that AP
= 2BP.

Solution:
Let P(x, y) be any point on the required locus.

Given, A(2, 0), B(0, 3) and AP = 2BP
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. AP? = 4BP?
C. (=2 + (y = OF = 4[(x — OF + (y — 3)]
X2 —AXx+ 4+ Y =4(x2+y? -6y +9)
X2 —4x +4 +y? =4x% + 4y*> — 24y + 36
So3x+3y?+4x—-24y+32=0
.". The required equation of locus is
3x2+ 3y? + 4x — 24y + 32 =0.
[Note: Answer given in the textbook , is
‘3x?+ 3y? +4x + 24y +32=0'.
However, as per our calculation it is ‘3x? + 3y? + 4x — 24y + 32 =0']
Question 4.
If A(4,1) and B(5,4), find the equation of the locus of point P such that PA% = 3PB2.
Solution:
Let P(x, y) be any point on the required locus. Given, A(4,1), B(5,4) and PA2 = 3PB2
S (x=4)2+ (y = 1)2 = 3[(x = 52 + (y — 4)7]
L x2—8x+ 16 +y*—2y +1=3(x2—10x + 25 + y> — 8y + 16)
W X2—8x+y?—2y + 17 = 3x?-30x + 75 + 3y? — 24y + 48
L2x2+ 2y —22x—22y +106 =0
Xy —1x—11y+53=0
.. The required equation of locus is
x?+y?—11x— 11y + 53 = 0.

Question 5.
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A(2, 4) and B(5, 8), find the equation of the
locus of point P such that PA2 - PB2 = 13,
Solution:
Let P(x, y) be any point on the required locus. Given, A(2,4), B(5, 8) and PA%-PB? =13
S (x-2)7 + (y = 4)7] = [(x -5) + (y- 8)°] = 13
(X2 —4x+4+y? -8y +16)— (x*—10x + 25 + y? — 16y + 64) =13
SoxX2—A4x+y? -8y + 20 — x?+ 10x —y? + 16y — 89 = 13
. 6x +8y-69=13
. b6x+8y—-82=0
S.3x+4y-41=0
". The required equation of locus is 3x + 4y- 41 = 0.
Question 6.

A(1, 6) and B(3, 5), find the equation of the locus of point P such that segment AB
subtends right angle at P. (ZAPB = 90°)

Solution:

Let P(x, y) be any point on the required locus. Given,
A(l, 6) and B(3, 5),

ZAPB =90°

.. AAPB is a right angled triangle,

By Pythagoras theorem,

@*II IV\adl ©CI
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A (1, 6)

B(3,5)
P (x,»)

AP2? + PB? = AB2 P (x,y)
(X = 12+ (y =6+ [(x =3 + (y =571 = (1-3)* + (6 -5)*
X2 —2x+1+y?— 12y + 36+ x*—6x+9+y?— 10y +25=4 + 1
L2x2+ 2y —8x—22y +66 =0
X2+ y?—4x—-11y+33=0
". The required equation of locus is x* + y? —4x — 11y + 33 = 0.
[Note: Answer given in the textbook is
‘Bx?+4y? —4x - 11y + 33 =0.
However, as per our calculation it is ‘x? + y* —4x — 11y + 33 =0
Question 7.

If the origin is shifted to the point 0°(2, 3), the axes remaining parallel to the original axes,
find the new co-ordinates of the points

i. A(1, 3) ii. B(2,5)

Solution:

Origin is shifted to (2, 3) = (h, k)
Let the new co-ordinates be (X, Y).
x=X+handy =Y +Kk

x=X+2andy=Y+3...()

art-1-chapter-5-straight-line/
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i. Given, A(x, y) =A(1, 3)
x=X+2andy =Y + 3 ...[From(i)]
S.1=X+2and3=Y+3X=-1andY=0
.". The new co-ordinates of point A are (- 1,0).
ii. Given, B(x, y) = B(2, 5)
x=X+2andy=Y + 3 ...[From(i)]
J.2=X+2and5=Y+3
S.X=0andY =2
.. The new co-ordinates of point B are (0, 2).
Question 8.

If the origin is shifted to the point O'(1, 3), the axes remaining parallel to the original axes,
find the old co-ordinates of the points

i. C(5,4) ii. D(3,3)

Solution:

Origin is shifted to (1,3) = (h, k)

Let the new co-ordinates be (X, Y).
x=X+handy =Y +k

Jox=X+1andy =Y +3..(i)

i. Given, C(X,Y) = C(5, 4)

x=X+1andy =Y + 3 ...[From(i)]
S.x=5+1=6andy=4+3=7

.. The old co-ordinates of point C are (6, 7).

ii. Given, D(X, Y) = D(3, 3)

e*ll IV\adl ©CI
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x=X+1andy =Y + 3 ...[From(i)]
S.x=3+1=4andy=3+3=6
.. The old co-ordinates of point D are (4, 6).

Question 9.

If the co-ordinates A(5, 14) change to B(8, 3) by shift of origin, find the co-ordinates of the
point, where the origin is shifted.

Solution:

Let the origin be shifted to (h, k).

Given, A(x, y) =A(5,14), B(X, Y) = B(8, 3)

Since x=X+handy =Y +Kk,

5=8+hand 14=3 +k,

S.h=-3and k=11

The co-ordinates of the point, where the origin is shifted are (- 3, 11).
Question 10.

Obtain the new equations of the following loci if the origin is shifted to the point 0'(2,2),
the direction of axes remaining the same:

i.3xy+2=0

11. x*+y2-3x =7

iii. xy—2x-2y+4=0
iv.y?—4x -4y +12=0
Solution:

Given, (h,k) = (2,2)

Let (X, Y) be the new co-ordinates of the point (x,y).
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J.x=X+handy =Y +k
Sox=X+2andy =Y +2
i. Substituting the values of x and y in the equation 3x -y + 2 = 0, we get
3X+2)-(Y+2)+2=0
J.3X+6-Y-2+2=0
.. 3X =Y + 6 =0, which is the new equation of locus.
ii. Substituting the values of x and y in the equation
x?+y?—-3x =7, we get
X+22+(Y+2)2-3(X+2)=7
SOX2+HA4X+4+Y2+4Y +4-3X-6=7
S X2+Y?2+ X +4Y -5=0, which is the new
equation of locus.
iii; Substituting the values of x and y in the equation xy — 2x — 2y + 4 = 0, we get
X+2)(Y+2)—2(X+2)-2(Y+2)+4=0
SoXY+2X+2Y+4-2X—-4-2Y-4+4=0
.. XY =0, which is the new equation of locus.
iv. Substituting the values of x and y in the equation y?> — 4x — 4y + 12 = 0, we get
(Y+22—4(X+2)—4(Y +2)+12=0
SoY2+4Y +4-4X-8-4Y-8+12=0
.. Y2 —4X =0, which is the new equation of locus.

Ex 5.2
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Question 1.

Find the slope of each of the lines which passes through the following points:
i. A(2,-1), B(4,3)

ii. C(- 2,3), D(5, 7)

iii. £(2,3), F(2,- 1)

iv. G(7,1), H(- 3,1)

solution:
i. Here, A= (2,-1) andB = (4, 3)

: ey 3-(-1) g
Slope of line AB = e — 13 — 3 =2

ii. Here,C=(-2,3)and D =(5,7)

. - S o N |
Slope of line CD = Ze (2 — 7
iii. Here, Es (2, 3) and F = (2,-1)
Slope of line EF = 1'” ho_ 13 _ .whlch ix not defined.
—I; -2 o

Alternate Method:

Points E and F have same x co-ordinates i.e. 2.
Points E and F lie on a line parallel to Y-axis.
. The slope of EF is not defined.

Y
EQ2,3)

3

‘ Dl ifi"[fE, -1)

art-1-cha ter-5 stral ht-line/
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iv. Here, G=(7,1)and H = (-3, 1)
Y= _ 1-1
rz—r1  —a-T

Slope of line GH =

Alternate Method:
Points G and H have same y co-ordinate i.e. 1.
.. Points G and H lie on a line parallel to the

X-axis.
.. The slope of GH is 0.
Y
H(-3, 1) G(7, 1)
e o e -
. - X
O

Question 2.

If the x and x-intercepts of line L are 2 and 3 respectively, then find the slope of line L.
Solution:

Given, x-intercept of line L is 2 and y-intercept of line L is 3

.. The line L intersects X-axis at (2, 0) and Y-axis at (0,3).

.. The line L passes through (2, 0) and (0, 3).
W _ 30 _ -3

Slope of line L=

ro—r;  0-2 — 2

RS //WWW.INACAree QI
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Question 3.
Find the slope of the line whose inclination is 30°
Solution:

Given, inclination (8) = 30°

. Slope of the line = tan® = tan30°= L

V'3
Question 4.
Find the slope of the line whose inclination is %
Solution:
Given, inclination (0) = %
. Slope of the line =tan 6 = tang =1
Question 5.
A line makes intercepts 3 and 3 on the co-ordinate axes. Find the inclination of the line.
Solution:

Given, x-intercept of line is 3 and y-intercept of line is 3
.. The line intersects X-axis at (3, 0) and Y-axis at (0, 3).

.. The line passes through (3, 0) and (0,3).
n-mn 3-0

. Slope of line = = 3=
But, slope of aline =tan 0
StanB=-1

=-tan 7

= tan{n—% ) ...[vtan(n-8) =-tan 6]
tan B =tan r";—ﬂ

0=

=

The inclination of the line is ET”

[Note: Answer given in the textbook is -1 However, as per our calculation it is ‘1—”]

RS //WWW.INACAree QI
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Question 6.

without using Pythagoras theorem, show that points A (4, 4), B (3, 5)and C (- 1,- 1) are the
vertices of a right-angled triangle.

Solution:

Given, A(4,4), B(3, 5), C (-1, -1).

Slope of AB= L2 — 574 _ 4

e L
Slope of BC = 3= =3
Slope of AC = % =1

Slope of AB x slope of AC=-1x1=—1

~.side AB L side AC

. AABC is a right angled triangle right angled at A.

.. The given points are the vertices of a right angled triangle.

Question 7.

Find the slope of the line which makes angle of 45° with the positive direction of the Y-axis
measured anticlockwise.

Solution:

art-1-chapter-5-straight-line/
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Since the line makes an angle of 45° with positive direction of Y-axis in anticlockwise direction,
Inclination of the line (0) = (90° + 45°)
.. Slope of the line = tan(90° + 457)
=—cot 45°
=-1

Question 8.

Find the value of k for which the points P(k,-1), Q(2,1) and R(4,5) are collinear.
Solution:

Given, points P(k, — 1), Q@ (2, 1) and R(4, 5) are collinear.

.. Slope of PQ =Slope of QR..

L 1-(-1) 51
- -

7_

|
ol

2
S =
1
k

art-1-cha ter-5 stral ht-line/
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Question 9.

Find the acute angle between the X-axis and the line joining the points A(3, -1) and B(4, - 2).
Solution:

Given, A(3,—1)and B (4,-2)

Slope of AB = i’i:i = _24__{;1} =-1

But, slope of aline=tan B

Sanf=-1

=-—tan 45°

= tan (180° -45°)

.. [ tan (180° - 8) = -tan 8]
=tan 135°
S B=135"

-

135°
o
XI @ \(\ > X

0 \
B
"
YF
Let a be the acute angle that line AB makes with X-axis.
Then, a+ 0= 180°
a =180 135°=45°
.. The acute angle between the X-axis and the line joining the points A and B is 45°,

art-1-cha ter-5 stral ht-line/
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Question 10.

A line passes through points A(xi, y0 and B(h, k). If the slope of the line is m, then show that k —
y1 =m (h—xq).

Solution:

Given, A(x4, v4), B(h, k) and

slope of line AB=m

Slope of line AB = y?:i
IFl1—I]

k-

- h—:'l.'[

Sk—-yi=m(h-x1)

Question 11.

IF the points A(h, 0), B(0, k) and C(a, b) lie on a line, then show that % —+ % =1."'
Solution:

Given, A(h, 0), B(0, k) and C(a, b)

Since the points A, B and C lie on a line, they are collinear.

.. Slope of AB = slope of BC

k-0 b-k
O0-h a-0
ak=—h(b-k)
a_k-b
h k
a b
2.1-2
h k
h k

Ex 5.3

Question 1.

Write the equation of the line:
i. parallel to the X-axis and at a distance of 5 units from it and above it.
ii. parallel to the Y-axis and at a distance of 5 units from it and to the left of it.

iii. parallel to the X-axis and at a distance of 4 units from the point (- 2,3).

Solution:

art-1-chapter-5-straight-line/
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i. Equation of a line parallel to X-axis is y = k. Since the line is at a distance of 5 units above
X-axis, k=5

.. The equation of the required line is y = 5.

ii. Equation of a line parallel to Y-axis is x = h. Since the line is at a distance of 5 units to the left
of Y-axis, h =-5

.". The equation of the required line is x = -5.

[Note: Answer given in the textbook is ‘y = -5

However, we found that ‘x = - 5]

iii. Equation of a line parallel to the X-axis is of the formy =k (k > 0 or k < 0).
Since the line is at a distance of 4 units from the point (- 2, 3),
k=4+3=70rk=3-4=-1

.. The equation of the required lineisy=1ory=-1.

5

P
' ]
&
i
v
-
[
I
4

Question 2.

Obtain the equation of the line:

i. parallel to the X-axis and making an intercept of 3 units on the Y-axis.
ii. parallel to the Y-axis and making an intercept of 4 units on the X-axis.

Solution:
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i. Equation of a line parallel to X-axis with y-intercept ‘k’ isy = k.
Here, y-intercept = 3
.. The equation of the required line is y = 3.
ii. Equation of a line parallel to Y-axis with x-intercept ‘h’ is x = h.
Here, x-intercept = 4
.". The equation of the required line is x = 4.
Question 3.
Obtain the equation of the line containing the point:
i. A(2, — 3) and parallel to the Y-axis.
ii. B(4, — 3) and parallel to the X-axis.
Solution:
i. Equation of a line parallel to Y-axis is of the form x = h.
Since the line passes through A(2, — 3), h=2
.". The equation of the required line is x = 2.
ii. Equation of a line parallel to X-axis is of the formy = k.
Since the line passes through B(4, — 3), k =-3

.". The equation of the required line is y = — 3.
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Question 4.

Find the equation of the line:

i. passing through the points A(2, 0) and B(3,4)
ii. passing through the points P(2, 1) and Q(2,-1)

Solution:

i. The required line passes through the points A(2, 0) and B(3,4).
. L . - ot |

Equation of the line in two point form is T

Here, (x4y4) = (2,0) and (x,.y2) = (3.4)
. The equation of the required line is
. y-0 _ z2

ii. The required line passes through the points P(2, 1) and Q(2,-1).
Since both the given points have same

X co-ordinates i.e. 2,

the given points lie on the line x = 2.

. The equation of the required line is x = 2.

Question 5.

Find the equation of the line:

i. containing the origin and having inclination 60°.

ii. passing through the origin and parallel to AB, where A is (2,4) and B is (1,7).
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iii. having slope 1/2 and containing the point (3, -2)

iv. containing the point A(3, 5) and having slope 2/3

v. containing the point A(4, 3) and having inclination 120°.

vi. passing through the origin and which bisects the portion of the line 3JC + y = 6 intercepted
between the co-ordinate axes.

Solution:

i. Given, Inclination of line = 6 = 60°

Slope of the line (m) = tan @ = tan 60°

=3

Equation of the line having slope m and passing through erigin (0, 0) is y = mx.
.". The equation of the required lineisy = /3 x

ii. Given, A(2,4)and B (1,7)

Slope of AB = T =-3 1-2

Since the required line is parallel to line AB, slope of required line (m) = slope of AB
.. m=-3 and the required line passes through the origin.

Equation of the line having slope m and passing through erigin (0, 0) is y = mx.

.. The equation of the required lineisy =—3x
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iii. Given, slope(m) == % and the line passes through (3, - 2).
Equation of the line in slope point form is

Y-y 1= m(x-xq)

.. The equation of the required line is

[y-(- 2)]=5.(x-3)

S2(y+2)=x-3

S2y+4=x-3

SLX=-2y=-7=0

iv. Given, slope(m) = = and the line passes through (3, 5).
Equation of the line i |n slope point form is y-y; = m(x -x4)
.. The equation of the required lineisy-5= %{x—:’:—}
~3(y-5)=2(x-3)

S.3y-15=2x-6

S2X—-3y+9=0

v. Given, Inclination of line=8=120°
Slope of the line (m) = tan 8 =tan 120°
tan (90° + 307)

=—cok 30°

=-+/3

and the line passes through A(4, 3).
Equation of the line in slope point form is y-y; = m{x -x)
.. The equation of the required line is
y-3 =—v/3(x-4)

.',y—3=—\/§x+4v’§
LA/3x+y-3-4y/3=0

1-cha ter-5 stral ht-line/
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vi.
Y

L

B(0, 6)
required line

M
. v R

A 710 AR 0) X

Given equation of the line is 3x +y = 6.

g+i-

This equation is of the form f + % =1,

wherea=2,b=6

- The line 3x + y = 6 intersects the X-axis and Y-axis at A(2, 0) and B(0, 6) respectively. Required
line is passing through the midpoint of AB.

~. Midpoint of AB = ( =~ 20 D+ﬁ )=(1,3)

. Required line passes thmugh (0, 0) and (1,3).

Equation of the line in two point form is
¥t _ r—x

W =~ 2@

.. The equation of the required line is
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Alternate Method:

Given equation of the lineis3x +y=6...(i)
Substitute y = 0 in (i) to get a point on X-axis.
S3x+0=6

SK=2

Substitute x = 0in (i) to get a point on Y-axis.
S30)+7=6

S y=6

.. The line 3x + y = 6 intersects the X-axis and Y-axis at A(2,0) and B(0,6) respectively.
Let M be the midpoint of AB.

m= (%2 %8) =19

Slope of OM (m) = % =3

Equation of OM is of the Formy = mx.

.. The equation of the required line isy = 3x

S3K-y=0

Question 6.

Line y = mx + ¢ passes through the points A(2,1) and B(3,2). Determine m and c.
Solution:

Given, A(2, 1) and B(3,2)

Equation of the line in two point form is ~— — It

By TI

.. The equation of the required line is

yv—-1 _ z-2
2-1 7 3-2
-1 _ z-2
11
Sy-1=x-2
Soy=x-1

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

Points A(2, 1) and B(3, 2) lie on the line y = mx + c.

art-1-chapter-5-straight-line/

€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-5-straight-line/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-5-straight-line/

@II IV\dl ©CIH

.". They must satisfy the equation.
S2m+cec=1..()

and 3m +c =2 ...(ii)

equation (ii) — equation (i) gives m = 1

Substituting m = 1in (i), we get 2(1) + c = 1

Question 7.

Find the equation of the line having inclination 135° and making x-intercept 7.
Solution:

Given, Inclination of line =0 = 135°

.". Slope of the line (m) = tan 0 = tan 135°

=tan (90° + 45°)

= — cot 45° = — 1 x-intercept of the required line is 7.

.". The line passes through (7, 0).

Equation of the line in slope point form is y — y; = m(x — x,)
.. The equation of the required lineisy —0=—1 (x—7)
Soy=x+7

Jox+y-7=0

Question 8.

The vertices of a triangle are A(3, 4), B(2, 0) and C(- 1, 6). Find the equations of the lines
containing

i. side BC

ii. the median AD
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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-5-straight-line/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-5-straight-line/

@€IndCareer
iii. the midpoints of sides AB and BC.

Solution:
Vertices of AABC are A(3, 4), B(2, 0) and C(- 1, 6).

i. Equation of the line in two point form is

y‘.ﬁ'] I

y—m T2

.. The equation of the side BCis
y-0 _  z-2

6—0 — -1-2

¥y _ xz-2

6~ -3

S=3y=6x—12

S 6X+3y-12=0
SL2X4y—-4=0

ii. Let D be the midpoint of side BC.
Then, AD is the median through A.

, 2-1 0+6Y\ _ 1
-o=(3.50) = (3.3)
The median AD passes through the points
A(3,4) and D( £, 3)

A3, 4)

B(2, 0) &— #— (-1, ﬁ':,

D

.. The equation of the median AD is
yv—4  z-3
3-4 13
y—4 _ z-3
-1 = _&

2
S(y-4)=x-3
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C.5y-20=2x-6

S 2x=5y+14=0

) NWW 9 CC
art-1-chapter-5- stra| ht- I|ne

elndCareer


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-5-straight-line/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-5-straight-line/

€IndCareer

iii. Let D and E be the midpoints of side AB and side BC respectively.
The equation of the line DE is

=[3+2 4+0} _(5
- (22,49) - (£,2) ma

(529 (:)

The equation of the line DE is

LS MS 4}
y=-2_" 2
3-2 1

b
I
(&1
I
!:'N
I
L

-
|

5 AN

B(2,0) E  C(-1,6)

So-4(y-2) = 2x-5
L 2X+4y-13=0

Question 9.

Find the x and y-intercepts of the Following lines:
i % - %2: 1

i. ETI + Ty =1

jil. 2x-3y+12=0

Solution:

i. Given equation of the line is latex]\frac{x}{3}+\frac{y}{2}=1[/latex]
This is of the Form + y =1,

where x-intercept = a, y- ml:ercept =b

~.¥-intercept = 3, y-intercept = 2
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ii. Given equation of the line is 3y

y 2 3
. I
e + ——=1
2 3
(5) ()
This is of the form = = + % =1,
where x-intercept = a, y-intercept = b

~oX-intercept = % and y-intercept = %

iii. Given equation of the lineis 2x -3y +12=0

S2X=3y=-12
L2z Wy
T (-12) (—12) =1
. T ¥ o_
-r_—ﬁ—l—I—l

This is of the foerm =1,
where x-intercept = a, y-intercept = b
.. x-intercept = -6 and y-intercept = 4

Question 10.

Find equations of the line which contains the point A(l, 3) and the sum of whose intercepts on
the co-ordinate axes is zero.

Solution:

Case I: Line nokt passing through origin.

Let the equation of the line be

T ¥V o_ .

o + B 1........... {I)

Since, the sum of the intercepts of the line is zero.
La+b=0

art-1-chapter-5-straight-line/
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Sa+b=0

“b=-a

Substituting b=-ain (i), we get

=+ E—a]' =1

x—y=a...[ii)

since, the line passes through A(1, 3).
S1-3=a

Sa=-—2

Substituting the value of a in (ii), equation of the required line is
SLK-y=-2,

SLX-y+2=0

Case |I: Line passing through origin.
Slope of line passing through origin and
A{1,3}i5m=% =3

.. Equation of the line having slope m and passing through origin (0, 0) is / = mx.
.. The equation of the required line isy = 3x

S 3X-y=0

Question 11.

Find equations of the line containing the point A(3, 4) and making equal intercepts on the co-
ordinate axes.

Solution:

Case I: Line not passing through origin.

Let the equation of the line be = + % =3 I ()]

This line passes through A(3, 4).
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Since, the required line make equal intercepts on the co-ordinate axes.
=b ...(iii)
Substituting the value of b in (ii), we get

3
344,

|| p|

R
[}
“oa

1
-

S b=7...[From (iii)]

Substituting the values of a and b in (i), equation of the required line is
T T

SK+Yy=T

Case II: Line passing through origin.
Slope of line passing through origin and A{3,4) ism == g_ =
.. Equation of the line having slope m and passing through origin (0, @) is y = mx.

.. The equation of the required line is 4

_4
y_gx

Sa4x=3y=0

ID
1R

[= =1

Question 12.
Find the equations of the altitudes of the triangle whose vertices are A(2, 5), B(6,— 1 ) and C(- 4,

-3).
Solution:
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A(2,5)

B(6, - NE—b— c(-4,-3)

A(2,5), B(6,— 1), C(- 4, - 3) are the vertices of AABC.
Let AD, BE and CF be the altitudes through the vertices A, B and C respectively of AABC.
. Slope of AD =-5 ...["AD L BC]
Since altitude AD passes through (2, 5) and has slope -5,
equation of the altitude AD isy—5=-5 (x—2)
S y—=5=-5x+10
S EX+Y-15=0
Now,slope of AC= —— = — = =
Slope of BE = _TB
...[= BE L AC]
Since altitude BE passes through (6,-1) and has slope _TE’.
equation of the altitude BE is
y-1) = 2 (x-6)
4(y+1)=-3(x-6)
LAy + 4 =-3x+18
L3x+4y-14=0
Also, slope of AB = _ﬁl__zﬁ = _Tﬁ = _73
. Slope of CF =23 ....[" CF L AB]
Since altitude CF passes through (- 4, — 3) and has slope, 3
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since altitude CF passes through (- 4, - 3) and has slope, %
equation of the altitude CF is

y-(-3) = 2 [x(-4)]

L3y+3)=2(x+4)

S 3y+9=2x+8

S 2X-3y-1=0

Question 13.

Find the equations of perpendicular bisectors of sides of the triangle whose vertices are P(-1, 8),
Q(4,-2) and R(- 5, - 3).

solution:

P(-1,8)

Let A, B and C be the midpoints of sides PQ, QR and PR respectively of APQR.
A is the midpoint of side PQ.

-1+4 8-2Y _(3
AE[ 2 T) (2'3]

Slope of side PQ = —2—8_~ =10

e s

Slope of perpendicular bisector of PQis % and it passes through (g}, 3).

=-2
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Equation of the perpendicular bisector of side PQis

y-3- ( (Ez 3)]

..4{}‘—3]:2}(—3
Sdy—-12=2x-3
S2X—4y+9=0

B is the midpoint of side QR
a4 23 (-1 5
e (52,52 - (2)

. o322 1
Slope of side QR=—F—F = 5 = 3

.. Slope of perpendicular bisector of QR is-9 and it passes through {—%, —

ba| en

)

.. Equation of the perpendicular bisector of side QR is

5 |

B O Y P
r=(-3)=-o[=(-3)
2y+5=“9[2.r+1)

2 2

L2y +5=-1Bx-9
S 18x+2y+14=0
SLO9X+y+T=0
C is the midpoint of side PR.

cr(2222)- (49

3-8 _ —11_ 11

“5-(-1) -4 4

Slope of side PR =

art-1-cha ter-5 stra| ht-line/

€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-5-straight-line/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-5-straight-line/

€IndCareer

Slope of perpendicular bisector of PR is -lii

and it passes through (— 3, E] .

2
Equation of the perpendicular bisector of PRis y — % - — %[m - 3)
. 5% _
.,11( . ) —-4(x + 3)

S11(2y—5)=-8(x+ 3)
S22y —55=—8x—24
LBX+22y-31=0

Question 14.

Find the co-ordinates of the orthocentre of the triangle whose vertices are A(2, - 2), B(l, 1) and
c(-1,0).

Solution:

Let O be the orthocentre of AABC.

Let AM and BN be the altitudes of sides BC and AC respectively.

Now, slope of BC = % = :—é = %

Slope of AM =-2 ,..[" AM L BC]

Since AM passes through (2, - 2) and has slope -2,

equation of the altitude AM isy—(-2)=-2 (x-2)

SLy+2=-2x+4
L2x+y-2=0..()

RS //WWW.INACAree QI
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A(2,-2)
N
0]
B(1, ) E——H—>C(-1,0)
Also, slope of AC = % = —La

~.Slope of BN = 3 ...[' BN L AC]

Since BN passes through (1,1) and has slope %r equation of the altitude BN is
y-1=30c1)

S2y—-2=3x-3

S3x—-2y—1=0..(ii)

To find co-ordinates of orthocentre, we have to solve equations (i) and (ii).
By (i) x 2 + (ii), we get

Tx—=5=0
Xz 2
SX= 2
Substituting X= % in eq (i), we get
2( }+3|.r 2=0

——2{ )+2

_ade1s 4
- T T

.. Coordinates of orthocentre O = {

1| e

™
=T
R
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Question 15.
N(3, — 4) is the foot of the perpendicular drawn from the origin to line L. Find the equation of
line L.
Solution:
Y
t(L'lJ -
X' <o X
NG, -4)
o
YJ
40 4
Slope of ON = 5 = 7

Since line L L ON,

slope of the line Lis % and it passes through point N(3, -4).
Equation of the line in slope point form is y —y; = m(x —x4)
Equation of line L is

y-(4) = 3 (c3)

Sodly +4)=3(x-3)

4y +16=3x-9

S3X—-4y-25=0

Ex 5.4
Question 1.

Find the slope, x-intercept, y-intercept of each of the following lines, i. 2x + 3y-6 = 0 ii.
3x-y-9=0iii. x+2y=0

Solution:
i. Given equation of the line is 2x + 3y — 6 = 0.
Comparing this equation with ax + by + ¢ =0,

we get
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a=2,b=3,c=-6
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- -2
Slope of the line= —> = ~<
ope o ine 5 3
x.mtmept: .._..E = ;ﬁ) =3
a 2
+ - _.__6]
t t=_—% = ( =2
y-memep. 5 3

ii. Given equation of the lineis 3x-y-9=0.
Comparing this equation with ax + by + c= 0,
we get
a=3,b=-1,¢c=-9

-a

Slope of the line = — = _I =3

iii. Given equation of the line is x + 2y = 0.
Comparing this equation with ax + by + ¢ =0,
we get

a=1,b=2,¢c=0

Slope of the line= —% = —~

b 2
-¢ _ -0
x-mtmept: —_— = T =0
y-intercept = L -Tﬂ =0
Question 2.
write each of the following equations in ax + by + ¢ = 0 form.
iLy=2x—-4
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iiy—4

iii. -I—% —1
. z ¥
IV.E — E —[l
Ly=2x—4

.. 2X—-y—4=0is the equation in ax + by + ¢ =0 form.
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ii.y=4
.. 0x+ 1y—4 =0is the equation in ax + by + c = 0 form.

iii. = -I—% =1

. 2::-|—y

4

.. 2x +y—4 =0is the equation in ax + by + ¢ =0 form.

I ¥y _
V.o — 5 = 0
L 2X-3y=0

.. 2x -3y + 0=0is the equation in ax + by + c = 0 form.
[Mote: Answer given in the textbook is ‘2x - 3y — 6 = 0". However, as per our calculation it is ‘2x-3y
+0=0"]

art-1-cha ter-5 stra| ht-line/

€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-5-straight-line/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-5-straight-line/

€IndCareer

Question 3.

Show that the lines x—2y—7 =0 and 2x—4y + 15 = 0 are parallel to each other.
Solution:

Let m4 be the slope of the line x -2y -7 = 0.

‘M1 = — coefficient of 7 __ —_1 —_1

U T Tgefficientofy | —2 2

Let m; be the slope of the line 2x — 4y + 15 =0,

M = — coefficient of —_2‘ _ 1

2T Trpefficientofy | -4 2

Since my = mgy
the given lines are parallel to each other.

Question 4.
show that the lines x—2y—7=0and 2x + y + 1 = 0 are perpendicular to each other. Find their
point of intersection.

Solution:

Let mq be the slope of the line x-2y -7 = 0.
M = —coefficientofz _ -1 _ 1

T Tenefficient ofy 0 -2 2

Let m; be the slope of the line 2x +y + 1 = 0.
' _ —coefficientofz _ -2

ceMp = coefficient of y ~— 1 2

Since my xmy = % x(-2)=-1,

the given lines are perpendicular to each other. Consider,
X—2y-7=0..10)

2x+y+1=0..(ii)

Multiplying equation (ii) by 2, we get

4x + 2y + 2 =0...(iii)

Adding equations (i) and (iii), we get

S5x-5=0

Sx=1

Substituting x = 1 in equation (ii), we get
2+y+1=0

L.y=-3

.. The point of intersection of the given lines is (1,-3).

Question 5.
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If the line 3x + 4y = p makes a triangle of area 24 square units with the co-ordinate axes,
then find the value of p.

Solution:
Let the line 3x + 4y = p cuts the X and Y axes at points A and B respectively.

3x+4y=p
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- Y
Ix 4y

R P \
P P A B[‘}q]

Zid=1
PP
3 4

This equation is of the form = + % =1
whereazgandhzg
~A,0)=(2,0andB=(0,b)=(0, L)
.'.DA:%&]thBz%

Given, A (AOAB) = 24 sq. units

~.|3 x OA x OB| = 24

g < Ex B =24

Question 6.

Find the co-ordinates of the foot of the perpendicular drawn from the point A(- 2,3) to the line
3x-y-1=0.

Solution:

Let M be the Foot of perpendicular drawn from

point A(- 2,3) to the line

3k-y-1=0...01)

Slope of the line 3x-y—1=0is :—i’ =3.

Since AM L to line (i),

slope of AM = _Tl
. Equation of AM is

|
'_|,F—3—T{K+2)
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A(-2,3)
M
- ] -
Ix-y-1=0
m3(y-3)=—-1(x+2)
S3y-9=-x-2
X+3W-T=0.nrrernnen (ii)

The foot of perpendicular i.e., point M, is the point of intersection of equations (i) and (ii).
By (i) x 3 + (ii), we get 10x-10=0
x=1
Substituting x = 1 in (ii), we get
14+3y-7=0
S3y=06
Ly=2
.. The co-ordinates of the foot of the perpendicular Mare (1,2).
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Question 7.

Find the co-ordinates of the circumcentre of the triangle whose vertices are Al- 2, 3), B(6, -1),
Cc(4,3),e

Solution:

Here, Al-2, 3), B(6, -1), C(4, 3) are the vertices of AABC.

Let F be the circumcentre of AABC.

Let FD and FE be the perpendicular bisectors of the sides BC and AC respectively.

. D and E are the midpoints of side BC and AC respectively.

D= (E,-Ha]

2 2
D=(5,1)
mags (23200) K08
E=(1,3)

F

B(ﬁ,—]}/l S C(4, 3)

Now, slope of BC = 3—;(-—';_] =4-_3

-2
SIopeofFD=% ...[** FD L BC]
Since FD passes through (5, 1) and has slope 1/2 equation of FD is
y-1=5(x5)
L2y-1)=x-5
S2y—2=%-5
SLX=2v=3=0..(]

Since both the points A and C have same y co-ordinates i.e. 3,

the given points lie on the line y = 3.

Since the equation FE passes through E(1, 3),

the equation of FE is x = 1. .. .(ii)

To find co-ordinates of circumcentre, we have to solve equations (i) and (ii).

Substituting the value of x in (i), we get
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1-2y-3=0
oy =-1

.. Co-ordinates of circumcentre F = (1, — 1).
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Question 8.

Find the co-ordinates of the orthocentre of the triangle whose vertices are A(3, - 2), B(7,6), C
(-1,2).

solution:

Let O be the orthocentre of AABC.

Let AD and BE be the altitudes on the sides BC and AC respectively.

AG,-2)
E
0
y h \
B(7,6) D C(-1,2)
slope of side BC = I_E'? = :_; = %

> Slope of AD=-2 [ AD L BC]
.. Equation of line AD is
y-(-2)=(-2) (x-3)

S y+2=-2x+6
L2X+y-4=0..(0)

Slope of side AC = —2-2 _ 4

3-(—-1) 4
~.Slope of BE=1...["" BE L AC]
.. Equation of line BE is
y—6=1(x-7)
Ly—6=x-1

K= y+ 1...(i0)

- - ko

=-1
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Substituting x =y + 1 in (i), we get

20y +1)+y—-4=0

S2y+2+y—4=0

S 3y-2=0

Ly = %iﬂ[ii),wegetSubstitutingy = [Eate:c]% in (ii), we get
X= % +1= %

.. Co-ordinates of orthocentre, O = (%, %)

Question 9.

Show that the lines3 -4y +5=0, Ix— 8y + 5=0and 4JC + 5y — 45 = 0 are concurrent. Find their
point of concurrence.

solution:

The number of lines intersecting at a point are called concurrent lines and their point of
intersection is called the point of concurrence. Equations of the given lines are
3x—4y+5=0...(i)

7x-8y + 5 =0 _..(ii)

4x + 5y —45 =0 ...(iii)

By (i) x 2 — (ii), we get

-X+5=0

S X=5

Substituting x = 5 in (i), we get

3(5)-4y+5=0

o4y =-20

Sy=5
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Sy=5

. The point of intersection of lines (i) and (ii) is given by (5, 5).

Substituting x = 5 and y = 5 in L.H.S. of (iii), we get

L.H.5. = 4(5) + 5(5) — 45

=20+25-45

=0

=R.H.5.

.. Line (iii) also passes through (5, 5).

Hence, the given three lines are concurrent and the point of concurrence is (5, 5).

Question 10.

Find the equation of the line whose x-intercept is 3 and which ;s perpendicular to the line 3x -y
+23=0.

Solution:

Slope of the line 3x -y + 23 =01s 3.

.. Slope of the required line perpendicular to

3x—-y+23=0is ‘Tl
Since the x-intercept of the required line is 3, it passes through (3, 0).
. The equation of the required line is*

y-0=—"(x-3)

L3y =X+3

SLX+3y=3

Question 11.

Find the distance of the origin from the line 7x + 24y — 50 = 0.
Solution:

Let p be the perpendicular distance of origin

fromtheline7x + 24y — 50 = 0

Here,a=7,b=24,c=-50
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_ c
P va’+b’
24 24"— J49+576
Question 12.

Find the distance of the point A(- 2, 3) from the line 12x - 5y — 13 = 0.
Solution:
Let p be the perpendicular distance of the point A(- 2, 3) from the line 12x -5y - 13 =0

Here,a=12,b=-5,¢c=-13,x,=-2,y,=3

p= m:l+by]+¢_| = ‘12(_ 2)_5(3)_13|
-Jal+b2 | ‘ lez_]_(_
_|24-15-13) |2
J144+25 | [13]
Question 13.

Find the distance between parallel lines 4x -3y + 5=0and 4xr-3y + 7 = 0.
Solution:

Equations of the given parallel linesare 4x -3y +5=0and 4x -3y +1=0
Here,a=4,b=-3,¢c,=5andc,=7

*. Distance between the parallel lines
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_le—e | 5-17
val+b’ 4 4+ (=3)°

=2 units
5

_ “42{ :"_3
Ne+ol |5

Question 14.

Find the distance between the parallel lines 9x + 6y — 7 =0 and 3x + 2y + 6 = 0.
Solution:

Equations of the given parallel lines are 3x + 2y + 6 = 0 and
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Solution:

Equations of the given parallel lines are 3x + 2y + 6 = 0 and
9 +6y—1=0ie,3x+2y—- = =0
Here,a=3,b=2,c1=ﬁandc2=_T7

.. Distance between the parallel lines

Question 15.

Find the points on the line x + y — 4 = 0 which are at a unit distance from the line 4JC + 3y = 10.
Solution:

Let P(xq, v4) be a pointon the linex +y—4=o0.
LKty —4=0

Sy =4-x ()

Also, distance of P from the line 4x + 3y- 10=01s 1
4x, +3y,—]0|

4 +3
4x, +3(4-x)-10
25

1= ...[From (i)]
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1= |4x, +12 -3x, - 10|
I 5 |

S5=|x+2]
LM+ 2=%5
SKp+2=50rx+2=-5
SKy=3orxy=—-7
From (i), when x; =3,y =1
and when xy =-7,y1 = 11
.. The required poinks are (3, 1) and (-7, 11).
[Note: The gquestion has been modified]

Question 16.
Find the equation of the line parallel to the X-axis and passing through the point of intersection
of linesx+y—2 =0and 4x + 3y = 10.
Solution:
letu=x+y-2=0andv=4x+3y-10=0
Equation of the line passing through the point of intersection of lines u = 0 and v = 0 is given by
u+kv=0.
Sx+y-2)+k(ax+3y—10)=0...(J)
SX+y—2+4kx+3ky-10k=0
LK+ 4kx+y+3ky-2-10k=0
S(1+4ak)x+ (1+3kly—-2-10k=0
But, this line is parallel to X-axis.
sltsslope =0
. —(1+4K)
1+3k
SL1+4k=0
S1+4k=0
ak==h
Substituting the value of k in (i), we get
(x+y—2)+(4x+3y—10)=0
SAx+y—2)—(4x+3y-10)=0
SAX+ 4y —B-4x-3y+10=0
2.y + 2 =0, which is the equation of the required line.
[Mote: Answer given in the textbook is 5y — 8= 0. However, as per our calculation itisy + 2 =0.]

art-1-chapter-5-straight-line/

€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-5-straight-line/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-5-straight-line/

€IndCareer

Question 17.

Find the equation of the line passing through the point of intersection of lines x + y— 2 = 0 and
2xr - 3y + 4 = 0 and making intercept 3 on the X-axis.

Solution:

letu=x+y—-2=0andv=2x-3y+4=0

Equation of the line passing through the point of intersection of lines u=0 and v =0 is given by
u+kv=0.

Sx+y-2)+ k(2x-3y+4)=0...(1)

But, x-intercept of line is 3.

. It passes through (3, 0).

Substituting x = 3 and y = 0in (i), we get

(3+0-2)+k(6-0+4)=0

S1+10k=0

k=3

Substituting the value of kin (i), we get (x + y—2) + (I—;) (2x-3y+4)=0
S10(k+y—-2)—(2x-3y+4)=0

210X + 10y -20 — 2X + 3y-4 =0

- 8x + 13y — 24 = 0, which is the equation of the required line.

Question 18.

IF A4, 3), B(0, 0) and C(2, 3) are the vertices of AABC, then find the equation of bisector of angle
BAC.

Solution:

Let the bisector of £ BAC meets BC at point D.

. Point D divides seg BC in the ratio [(AB) : l[{AC)
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A(4,3)
L I \
B(0,0) D C(2,3)
By distance formula,

I(AB)=\/(4-0) +(3-0)' =V25=5

I(AC) =(4-2) +(3-3) =4 =2
Point D divides BC internally in the ratio 5 : 2

D=[5{2)+2{u} 5{3)+2{u}] =[ﬂ E)

542 7 542 777

Equation of AD is
y-3 _ x-4
15 10
?-3 1}"_4
y=3 _x-4
=T
R

18 (y-3)=6(x—4)

S3y-3)=x-4

S 3y-9=x-4

S X=3y+5=0

Question 19.

D(-1, 8), E(4, — 2), F(- 5, — 3) are midpoints of sides BC, CA and AB of AABC. Find
i. equations of sides of AABC.

ii. co-ordinates of the circumcentre of AABC.

Solution:
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Let A(x4, Y1), B(X, ¥2) and C(xs, y3) be the vertices of AABC.

Given, points D, E and F are midpoints of sides BC, CA and AB respectively of AABC.

Alxy, y1)
(-5,-3)F E(4,-2)
X2, . C(xs,
B(xz, y2) D(-1, 8) (%3, ¥3)
D=(Iz+xz YI‘FJ";]
2 72
~1,8)= I2+I3,J’:+}’3J
1,8)= (22,27
X3 +x3=-2 (l)
and yy + y3 = 16 i)
Also. E = X+ J"L"'J’s]
’ 2 7 2
(4,-2)= (xl+'t3 .PI+.PJ)
» 2 ¥ 2
X1 +x3=8 ...(111)
and y; +y3=—4 Liv)
imilarly, F = x1+xzj.}’1+}’1J
Similarly [ 5 5
5 _3)= x.+x1’y.+,v=]
5,-3)= (832,21
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For x-coordinates:
Adding (i), (iii) and (v), we get

2X1+ 2%, + 2X3 = — 4

Solving (i) and (vii), we get x, =0

Solving (iii) and (vii), we get x, = — 10

Solving (v) and (vii), we get x; =8

For y-coordinates:

Adding (ii), (iv) and (vi), we get 2y, + 2y, + 2y; = 6
yity,tys=3....... (viii)

Solving (ii) and (viii), we gety, =-13

Solving (iv) and (viii), we gety, =7

Solving (vi) and (viii), we gety; =9

. Vertices of AABC are A(0, — 13), B(- 10, 7), C(8, 9)
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a. Equation of side AB is

y+13 _ x-0
7+13 -10-0
- y+13 _ x
20 -10
y-;13 =—x
L 2x+y+13=0
b. Equation of side BC is
y=T7 _ x+10
9-7 8+10
y=7 _ x+10
2 18
x+10
y-1= o
L x—9+73=0
C. Equation of side AC is
y+13 _ x-0
9+13 8-0
y+13 _ x
22 8

. 8(y + 13) = 22x

Jo4(y +13) = 11x

“1Mx—-4y-52=0

ii. Here, A(0, — 13), B(- 10, 7), C(8, 9) are the vertices of AABC.

Let F be the circumcentre of AABC.

Let FD and FE be perpendicular bisectors of the sides BC and AC respectively.

D and E are the midpoints of side BC and AC.
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D= ( 1{]+8 ’!+9

3 A0, -13)
D=(-1,8)
deE[ms -13+9 / ?\
E=(4-2)  pri0,7) £ — (8, 9)
Now, slope of BC = ;93 = %

.. Slopeof FD=-9...["." FD 1 BC]

Since FD passes through (-1, 8) and has slope -9, equation of FD is
y—8=-9(x+1)

J.y—8=-9x-9

Joy=-9x—1
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~13-9 11
08 — 4

- Slope of FE = 71 [ FE L AC]

Since FE passes through (4, -2) and has slope -4
=
(v+2)= 7 (x-4)

Sy +2) = -4(x—4)

Sy +22=—4x+ 16

LA+ T1IY =6 e (ii)

To find co-ordinates of circumcentre, we have to solve equations (i) and (ii).
Substituting the value ofy in (i), we get

A% +11(-9%x-1)=-6

AKX —-99%-11=-6

S.-95x=5

Also, slope of AC =

equation of FE is

Substituting the value of x in (i), we get

-1 —10
y==9()-1=73

. . -1 10
.. Co-ordinates of circumcentre F = (ﬁ’ W)

Question 20.

0(0, 0), A(6, 0) and B(0, 8) are vertices of a triangle. Find the co-ordinates of the incentre of
AOAB.

Solution:

Let bisector of £0 meet AB at point D and bisector of £A meet BO at point E

. Point D divides seg AB in the ratio [(QA): [(OB)

and point E divides seg BO in the ratio I(AB): l{AO)

and point E divides seg BO in the ratio I(AB): I(AO)

Let | be the incentre of Z OAB.
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00,0
F
7T\
A(6,0) D B(0,8)

By distance formula,
I(OA) =1/(0-6)’ +(0-0) =6
I(OB) =J(0-0) +(0-8)' =8

.. Point D divides AB internally in 6 : 8

i.,e.3:4

D (3({})+4{6) 3(3)+4{0)] E.(E,E]

3+4 ' 3+4 77
Equation of OD is 2= = X=9
24 - 24
=0 =-0
7 7
oy =x.L(i)

Now, by distance formula,
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)= = \/(6 —0)2 4 (0 — 8)2
— /36764 =10
l(a0) = /(6 —0)? + (0 - 0)?=
*. Point E divides BO internally in 10: 6 i.e. 5:3

[5@)+3{n} 5{u]+3[3)] 5{0 3)

L

543 543
" y—-0 _ x-6
Equation of AE is E_"[T h—ﬁ
Y .26
3 —6
G2y =X-0
S+ 2y =6 ...(ii)

To find co-ordinates of incentre, we have to solve equations (i) and (ii).
Substituting y = x in (ii), we get

X+2x=06

Sx=2

Substituting the value of x in (i), we get

y=2

.. Co-ordinates of incentre | = (2, 2).

Alternate Method:

Let | be the incentre.

| lies in the 1st quadrant.

OPIR is a square having side lengthr.
Since OA=6,0P =T,
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Since OA=6,0P=r,
PA=6G-T

Since PA = AQ,
AQ=6-r...[i)
SinceOB=8,0R=r,
BR=8-r1

S BR=BQ

S BQ =8-r...(ii)

AB=BQ +AQ

— 4/OA? + OB?
Also, AB = _ m

— /100 = 10
BQ+AQ=10
s(8B-r)+(6-1) =10
S2r=14-10=4
Sr=2
S 1=(2,2)
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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 RAET0T AS®), 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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