VIKRANTADADZMY"®
NCERT solutions for class 11 Maths Chapter 10 Straight Lines

Question:1 Draw a quadrilateral in the Cartesian plane, whose vertices

are (—4,5).10,7).(5,—=5) and (—4, —2) . Also, find its area.

Answer:

L
T EEL

.
=5-pa . L 13 =
* ' 3 ‘i
’

Area of ABCD = Area of ABC + Area of ACD

Now, we know that the area of a triangle with vertices (Z1. y1). (x2. y2) and (r3,y3) is
given by

A = 5l (y2 — ya) +@2ys — yo) + z3(y1 — )|

Therefore,

Area of triangle

| | 28
aBC = 5l ~ U7 +5) +0(=5-5) +5(57)| = 5] — 48— 10| :%:29
Similarly,
Area of triangle
1 _ _ _ R 1 _ 63
=—|—-4-5+2)+5(-2—-5)+—-4(53+5)| ==[|12-35—- 40| = —
ACD 2 2 2

Now,
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Area of ABCD = Area of ABC + Area of ACD

121 ;
= —— units
2

Question:2 The base of an equilateral triangle with side 2« lies along the !/ -axis such

that the mid-point of the base is at the origin. Find vertices of the triangle.
Answer:

-axiy

C ™ : 2,00 .z"'f X-AKIE

it is given that it is an equilateral triangle and length of all sides is 2a
The base of the triangle lies on y-axis such origin is the midpoint
Therefore,

Coordinates of point A and B are (0. a) and (0, —a) respectively
Now,

Apply Pythagoras theorem in triangle AOC

AC? = 0A% + 0c?

(2a)? = a® + OC?

0C? = 4a% — a? = 3a®

OC = +V3a

Therefore, coordinates of vertices of the triangle are

(0,a), (0, —a) and \./{_H 0) or (0.a).(0,—a) and ( \./{_H 0)
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Question:3(i) Find the distance between P(r1.y1) and @( 72, y2) when :
PQ is parallel to the ¥ -axis.
Answer:

When PQ is parallel to the y-axis
then, x coordinates are equal i.e. T2 = T
MNow, we know that the distance between two points is given by

D = |\/(xy — #1)® + (y2 — )|

Now, in this case T2 = T}

Therefore,

D = |\/(x2 — 22)? + (g2 — 91| = |/ (y2 — 11)?] = |(y2 — )|

Therefore, the distance between P(1. y1) and @(r2. y2) when PQ is parallel to y-axis
is | (2 — y1)|

Question:3(ii) Find the distance between P (1. ¥1) and @72, ¥2) when :
PQ is parallel to the r -axis.
Answer:

When PQ is parallel to the x-axis
then, x coordinates are equal i.e. ¥2 = 1

Now, we know that the distance between two points is given by
D = |/(x2 — x1)% + (y2 — 11)?|

Now, in this case Y2 = 1

Therefore,

D = |\/(za — 21) + (y2 — )?| = |/ (22 — 21)?| = |z3 — 7y
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Therefore, the distance between (1, 1) and @(2. ¥2) when PQ is parallel to the x-

axis is|*r'2 v ~‘“1|

Question:4 Find a point on the x-axis, which is equidistant from the

points (7.6) and (3.4) .
Answer:

Point is on the x-axis, therefore, y coordinate is 0

Let's assume the pointis (x, 0)

MNow, it is given that the given point (x, 0) is equidistance from point (7, 6) and (3, 4)
We know that

Distance between two points is given by

D = |\/(x2 — x1)? + (ya — 1)

Now,
Dy = |\/(.r -T2 4 (0 - G]2| - |s.f;r2 + 49 — 147 + .'3I:i| = |1/.r'2 — 14z + 85|

and
Dy=|/(x =32+ (0—-4)2 = |22 + 9 — 6z + 16| = |2 — 6z + 25|

MNow, according to the given condition
Dy = Ds>
|n.,/.r'2 — 14z + H-']| = |1f;r'2 — b + 25|

Squaring both the sides

2 —14r +85 =12 — 6z + 25
8z =60
60 15
IrTr=— =
8 2

-

—;H[J
Therefore, the pcintis{ =" )
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Question:5 Find the slope of a line, which passes through the origin, and the mid-point

of the line segment joining the points (0, —4) and B(8.0) ,
Answer:

Mid-point of the line joining the points £(0. —4) and B(8.0) _js

[ = ELT :(45_2]

It is given that line also passes through origin which means passes through the point (0,
0)
MNow, we have two points on the line so we can now find the slope of a line by using

formula
Ya —
To — T
—2—1 —2 =1
m = = =
4—-10 4 2

m =

-1
Therefore, the slope of the line is T

Question:6 Without using the Pythagoras theorem, show that the

points (4.4}, (3.5) and (—1. —1).are the vertices of a right angled triangle.
Answer:

It is given that point A{4,4) , B(3,5) and C(-1,-1) are the vertices of a right-angled
triangle
Now,

We know that the distance between two points is given by
D = |y/(xy — x1)? + (y2 — )%
Length of AB = |V (4= 32+ (4 =5)?| = |VT+1| = V2

Length of BC = |V (3+ 1)? + (5 + 1)?| = |v/16 + 36| = V52
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Length of AC = [V{d+1)2 + 4+ 1) =]

MNow, we know that Pythagoras theorem is

H? = B? + 2
Is clear that o
(v/52)2 = (v/50)2 + (v2)2
h2 = h2
1.6

BC? = AB? 4 AC?

Hence proved

Question:7 Find the slope of the line, which makes an angle of 30° with the positive

direction of ¥ -axis measured anticlockwise.
Answer:

It is given that the line makes an angle of 30° with the positive direction of ¥ -axis
measured anticlockwise

Now, we know that

m = tan

line makes an angle of 30° with the positive direction of ¥ -axis

Therefore, the angle made by line with the positive x-axis is = 90" + 30" = 120°
Now,

m = tan 120° = —tan 60° = —v/3

Therefore, the slope of the line is — V3

Question:8 Find the value of x for which the points (. —1).(2.1) and (4.5) are

collinear.

Answer:
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Point is collinear which means they lie on the same line by this we can say that their
slopes are equal

Given points are A(x, 1} B(2,1) and C{4,5)

Slope = m = o3 —
Tras — I
Now,
The slope of AB = Slope of BC
i4+1 o8—1
2—x 4-2
2 _al
2—1 2
2 =0
2—1r
2=2(2-x)
2=4-2r
— 2r = -2
pa=]

Therefore, the value of x is 1

Question:9 Without using the distance formula, show that

points (—2, —1),(4,0),(3,3) and (3. 2 )are the vertices of a parallelogram.

Answer:

Given points are A(—2, —1), B(4,0). €'(3,3) ang D(-3.2)
We know the pair of the opposite side are parallel to each other in a parallelogram

Which means thmr sltapes are also equal
Slope =m =

T — T

The slope of AB =
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0+1 1
442 6
The slope of BC =
3—0 3
e i —3
3—4 —1
The slope of CD =
2—3 —19
-3-3 -6 6
The slope of AD

2+1 3

— =—3

We can clearly see that

The slope of AB = Slope of CD (which means they are parallel)

and

The slope of BC = Slope of AD (which means they are parallel)

Hence pair of opposite sides are parallel to each other

Therefore, we can say that points (—2, —1), (4,0), (3, 3) and (—3. 2) are the vertices of

a parallelogram

Question:10 Find the angle between the x-axis and the line joining the

points (3. —1) and (4. —2) .
Answer:

We know that

m =tan#
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So, we need to find the slope of line joining points (3,-1) and (4,-2)

Now,
Iy —IF] 4—3
tanf = —1

3
tan f# = tan T = tan 135°

= ?—ﬂ- = 1367
4

Therefore, angle made by line with positive x-axis when measure in anti-clockwise

direction is 135°

Question:11 The slapaluf a line is double of the slope of another line. If tangent of the

angle between them is 3 find the slopes of the lines

Answer:

Let M1 and m2 grg the slopes of lines and ¢ is the angle between them

Then, we know that

Mg — 171y
tanf = |————

L + myma

It is given that "2 =

tanf = l

3
Now,
1 2my — my
3 |1 + mq.2my
1 1y
3 |1+2m}

Now,
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Now,
1 —1

my=—or —orlor —1
2 2

According to which value of M2 =1 or —1 or2or —2

my,mg=—=,1or —,—1orl,20or —1,-2
Therefore, 2 2

Question:12 A line passes through (z1.11) and (7. k) . If slope of the line is m , show

thatk —yr = mlh — )
Answer:

Given that A line passes through (1. y1) and (1, k) and slope of the line is m

Now, a a
Y2 —
m = 27
Iy — 1
k=

h — Il

= m=

= (k=) = m(h—xy)

Hence proved

L

i1

—+ —=1,
Question:13 If three points (i, 0),(a, b) and (0, k) lie on a line, showthat i &

Answer:

Points -A(/2, 0), B(a. b) and C'(0. k) jie on a line so by this we can say that their slopes
are also equal

We know that
Slope = m =

Yz — i1

Ty — T1

b—10 - b
Slopeof AB=a—h a—h
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k—b  k—b
Slopeof AC=0—a  —a

Now,

Slope of AB = slope of AC

) ;L' — b

a—h  —a
—ab = (a — h)(k = b)
—ab = ak — ab — hk + hb
ak + hb = hk
MNow divide both the sides by hk
ak E iy hk
ne "k hk
a b
o .
h -

;i.'

Hence proved

Question:14 Consider the following population and year graph, find the slope of the
line AF and using it, find what will be the population in the year 20107
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5
o
& 3% (1995, 97)
=
ki
2 92 ¢
& (1985, 92)
14 }
i @ = = —p \
O 1985 1990 1995 2000 2010

Years

Fig 10.10

Answer:

Given point A(1985,92) and B(1995,97)

Now, we know that
Y2 —

Slope = m =

m =

Therefore, the slope of line AB is E

|

MNow, the equation of the line passing through the point (1985,92) and with slope = E is

given by i
(y —92) = 5[.1' — 1985)

2y — 184 =z — 1985
z — 2y = 1801

MNow, in the year 2010 the population is
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2010 — 2y = 1801
— 2y = —209
y = 104.5

Therefore, the population in the year 2010 is 104.5 crore

NCERT solutions for class 11 maths chapter 10 straight lines-Exercise:
10.2

Question:1 Find the equation of the line which satisfy the given conditions:
Write the equations for the r -and Y -axes.
Answer:

Equation of x-axisisy=10
and

Equation of y-axisisx=0

Question:2 Find the equation of the line which satisfy the given conditions:

1
Passing through the point (—4, 3) with slope 2 .
Answer:

We know that , equation of line passing through point (1, y1) and with slope m is given

by

(y —y1) = m(z — 1) 1

MNow, equation of line passing through point (-4,3) and with slope E is
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(e = (-4)

b | =

(y—3) =+
2y—6=x+4
r—2y+10=20

Therefore, equation of the lineis * — 2y + 10 =10

Question:3 Find the equation of the line which satisfy the given conditions:
Passing through (0, 0) with slope m .

Answer:

We know that the equation of the line passing through the point (1,4 1:' and with slope
m is given by
(y — ) = mlx — xy)

Now, the equation of the line passing through the point (0,0) and with slope m is
(y —0) = m(x—0)
y = IM.r

Therefore, the equation of the line is ¥ = M.r

Question:4 Find the equation of the line which satisfy the given conditions:
Passing through (2,2v3) and inclined with the x-axis at an angle of 73" .
Answer:

We know that the equation of the line passing through the point (1, ¥1) and with slope
m is given by

(y — 1) = m(z — 1)

we know that

m = tanf

where ¢ is angle made by line with positive x-axis measure in the anti-clockwise
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direction

m = tan 7H° (. 8 = T5° given)

V3+1
=

MNow, the equation of the line passing through the point (2, E’Vﬁ} and with
V3+1
m =

slope V3—1is

m

Therefore, the equation of the line is | V3+1)r—(V3-1)y=4(v3-1)
Question:5 Find the equation of the line which satisfy the given conditions:
Intersecting the r -axis at a distance of 3 units to the left of origin with slope —2 .
Answer:

We know that the equation of the line passing through the point (1, yl_?' and with slope
m is given by

(y —y1) = mlr —1)

Line Intersecting the r -axis at a distance of 3 units to the left of origin which means the
point is (-3,0)

Now, the equation of the line passing through the point (-3,0) and with slope -2 is
(y —0) = —2(z — (-3))

y=-—2r—>0

2r+y+6=0

Therefore, the equation of the lineis 2r +y +6 =10
Question:6 Find the equation of the line which satisfy the given conditions:

Intersecting the Y -axis at a distance of 2 units above the origin and making an angle

of 30° with positive direction of the x-axis.
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Answer:

We know that , equation of line passing through point (1. ¥1 ) and with slope m is given
by

(y — 1) = mlx — )

Line Intersecting the y-axis at a distance of 2 units above the origin which means point
is (0,2)

we know that

1
MNow, the equaticin of the line passing through the point (0,2) and with slope V3 is
(y —2) = —=(z—0)

_ V3
V3ly—2) =z
r —V3y+2v3=0

Therefore, the equation of the line is © — "/EH +2v3=0

Question:7 Find the equation of the line which satisfy the given conditions:
Passing through the points (—1. 1) and (2. —4) .

Answer:

We know that , equation of line passing through point (1. ¥1 ) and with slope m is given
by

(¥ —y1) =m(z— 1)

MNow, it is given that line passes throught point (-1 ,1) and (2 , -4)

m = 2 -0

I — X1
—4 —1 —D

m = =
2+1 3
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—

Now, equation of line passing through point (-1,1) and with Sk}pE? is
o)

(y—1) = 5~(z = (=1)

3y —1)=-=5(x+1)

HH y H = _E.f' -
5z +3y+2=0

Question:8 Find the equation of the line which satisfy the given conditions:

Perpendicular distance from the origin is 5 units and the angle made by the

perpendicular with the positive r -axis is 30°.
Answer:

It is given that length of perpendicular is 5 units and angle made by the perpendicular
with the positive r -axis is 30"

Therefore, equation of line is

reosf + ysinf = p

In this case p= 5and f = 30°

T cos 30° + ysin30° = 5
e B .
r—+==25

2 2

V3zr+y=10

Therefore, equation of the line is Var + y=10

Question:9 The vertices of 2 PQR are P(2.1),Q(—2,3) and R(4,5) . Find equation

of the median through the vertex 7 .

Answer:

Call: +91- 9686 - 083 - 421 Page 17 of 72 www.vikrantacademy.ons



VIKRANTADAD=MY"

P(2,1)

/

af-2,3) R{4,5}

The vertices of X PQR arg P(2.1).Q(—2.3) and R(4.5)

Let m be RM b the median through vertex R

2—2 1+3
— ——) =02
Coordinates of M (x,y )= \ 2 2

MNow, slope of line HRM
m = 22~ bl 2= i =~3-
Iy — T4 4 -0 4

MNow, equation of line passing through point (1, :}'1} and with slope m is

(y —31) = m{z —xy)
3

equation of Iine‘fassing through point (0 , 2) and with slope 4 is
(y —2) = 7(z -0)

4(y —2) = 3z

4y — 8 = 3z

3r —4y+8 =1

Therefore, equation of median is Jr—4y+8=10

Question:10 Find the equation of the line passing through [—3: 5) and perpendicular to
the line through the points (2. 5) and (—3.6) .

Answer:
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It is given that the line passing through ( —3. 5) and perpendicular to the line through the
points (2, 5)and (=3, 6)

Let the slope of the line passing through the point (-3,5) is m and

Slope of IineF passinlg through points (2,5) and (-3,6)

i 6 — 5 B
 -3-2 -5
MNow this line is perpendicular to line passing through point (-3,5)

i

Therefore,

m= = —

m'

| |,_.| v
= ]
Il
[ |

MNow, equation of line passing through point (1, 1) and with slope mis
(y — ) = m(x — )

equation of line passing through point (-3 , 5) and with slope 5 is

(y —5) =5z — (=3))

Therefore, equation of line is 77 — ¥ + 20 =0

Question:11 A line perpendicular to the line segment joining the

points (1. 0) and (2. 3) divides it in the ratio | : 11 . Find the equation of the line.
Answer:

Co-ordinates of point which divide line segment joining the points (1. 0) and (2.3) in the

ratiol : nis
n{1) + 1(2) n.(0) + 1.(3) 42 -3
1+n ' l+n L W L T

Let the slope of the perpendicular line is m
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And Slope [c;.rf line segment joining the points (1. 0) and (2., 3) is

m = ——=3

a=—1

Now, sln[lzne of peipendicular line is

m=——=——

m' 3
Now, equation of line passing through point (-1, Y1) and with slope mis

(W — ) =mlz—x)

(H—-—f 3 ) 1
equation of line passing through point \ 1 + 7 "1+ 1/ and with slope 3 is
(v — —— ) )
y — —— )= =l —
s 1+n 3 14+ n

3(l+n)—9=—z(l+n)+n+2
z(1+n)+3y(l+n)=n+11

Therefore, equation of line is z(l+n)+3y(l+n)=n+11

Question:12 Find the equation of a line that cuts off equal intercepts on the coordinate

axes and passes through the point (2. 3) .
Answer:

Let (a, b) are the intercept on x and y-axis respectively

‘!:heni the equation of the line is given by

: Y

-t ==1

a b

Interlgepts_'? are equal which meansa=»b
— 4 = = 1
L i

L +a=d

MNow, it is given that line passes through the point (2,3)
Therefore,
=23 =0

therefore, equation of the lineis * — ¥ = 2
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Question:13 Find equation of the line passing through the pointfﬁ- 2) and cutting off

intercepts on the axes whose sum is 0 .
Answer:

Let (a, b) are the intercept on x and y axis respectively
_‘?I:hen_i the equation of line is given by

: Y
-+ ==1
a b

It is given that
atb=9
b=9-a

Nowiﬂ a
gl ok Yy
il 9—n

=1

(9 —a)+ ay = al9 — a)
9r —ar+ ay = 9a — a’

It is given that line passes through point (2 ,2)

So,

caselji}a=ﬁb=3

Y
— 41 = =
6 3

caser{ii}a?=3,b=5
'_..|.. Z =1
3 6

2 + i = §]

Therefore, equation of lineis2x+y=6 ,x+2y=6

Call: +91- 9686 - 083 - 421 Page 21 of 72 www.vikrantacademy.ons



VIKRANTADAD=MY"
2T
Question:14 Find equation of the line through the point{f-'- 2) making an angle 3 with
the positive r -axis. Also, find the equation of line parallel to it and crossing the ¥ -axis

at a distance of 2 units below the origin .
Answer:

We know that
m = t:an i

2 —
m = tan TI = —4/3

MNow, equation of line passing through point (0 , 2) and with slope — \/5 is
(y—2)=—v3(z-0)
V3r+y—2=0

Therefore, equation of line is V3z + y—2=40 -(i)

Now, It is given that line crossing the Y -axis at a distance of 2 units below the origin
which means coordinates are (0 -2)
This line is parallel to above line which means slope of both the lines are equal
MNow, equation of line passing through point (0 , -2) and with slope — V3 is

(y — (=2)) = —V3(z - 0)

V3z+y+2=0

Therefore, equation of line is "/_“ ty+2=0

Question:15 The perpendicular from the origin to a line meets it at the point (—2-9)

find the equation of the line.
Answer:

Let the slope of the line is m

and slope of a perpendicular line is which passes through the origin (0, 0) and (-2, 9) is
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. 9-0 9

m =

T o -2

Now, thelslnpejof the line is

m=—— = —
m 9
2

Now, the equation of line passes through the point (-2, 9) and with slope 9is

(y—19) = gt.r —(-2)

9(y —9) = 2(x + 2)
2 — 9y + 85 =0

Therefore, the equation of the line is 2r—9y+85=0

Question:16 The length L (in centimetre) of a copper rod is a linear function of its
Celsius temperature ' . In an experiment,

if L = 124.942 when €' = 20 and L = 125.134 when €' = 110 | express L in terms
of '

Answer:

It is given that

If C' = 20 then L = 124.942

and If C' = 110 then L = 125.134

MNow, if assume C along x-axis and L along y-axis

Then, we will get coordinates of two points (20 , 124.942) and (110, 125.134)

MNow, the relation between C and L is given by equation
125.134 — 124,942

L — 124.942) = ' — 20
E ) 0-20 )
(L —124.942) = %[C — 20)

s E'?j?u:f —20) + 124.942

Which is the required relation
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Question:17 The owner of a milk store finds that, he can sell 980 litres of milk each
week at /s 14/litre and 1220 litres of milk each week at /ts 16/litre  pssuming a
linear relationship between selling price and demand, how many litres could he sell

weekly at 25 17/litre
Answer:

It is given that the owner of a milk store sell
980 litres milk each week at fts 14/litre
and 1220 litres of milk each week at fis 16/litre
MNow, if we assume the rate of milk as x-axis and Litres of milk as y-axis
Then, we will get coordinates of two points i.e. (14, 980) and (16, 1220)
MNow, the relation between litres of milk and Rs/litres is given by equation
(L — 980) = M[R — 14)

16 — 14
(L —080) = &(R — 14)

2
L — 980 = 120R — 1680
L =120R — 700
Now, at /s 17/1itre ne could sell
L =120 x 17— 700 = 2040 — 700 = 1340

He could sell 1340 litres of milk each week at fts 17/litre

Question:18 F’(a. b) i:?" the mid-point of a line segment between axes. Show that

equation of the lineisa b

Answer:
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4]

T+ 0 0+
i =umn££=b

x = 2a and y = 2b

Therefore, the coordinates of point A is (0, 2b) and of point B is (2a , 0)

MNow, slope Ef line p:zssing té'lroug:h points (0,2b) and (2a,0) is
0—2 -2 —

20 —-10 2a 1

m =
—b
Now, equation of line passing through point (2a,0) and with slope a is

Hence proved

Question:19 Point 12(/. k) divides a line segment between the axes in the ratio 1 : 2 .

Find equation of the line.

Answer:
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Let the coordinates of Point A is (x,0) and of point B is (0,y)
It is given that point R(h , k) divides the line segment between the axes in the ratio 1 : 2
Therefore,

R(h, k
g

h=— and k= Y
3 3

3]
=" and y = 3k
2

3h
—.0

Therefore, coordinates of point A is ( 2 ) and of point B is ('3': 3k
3h

Now, slfpe of line Fassing through points( 2/ )and (0,3k) is
3k—10 2k

m = =
0— 3k =

2

2k
Now, equation of line passing through point (0. 3k) and with slope /1 is
(y — 3k) = —i—fl{.r —0)
hiy — 3k) = —=2k(x)
yh — 3kh = —=2kz
2kx + yh = 3kh

Therefore, the equation of line is 2k + yh = 3kh

Question:20 By using the concept of equation of a line, prove that the three

points (3, 0), (=2, —2)and (3. 2) are collinear.
Answer:
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Points are collinear means they lies on same line
Now, given points are (3, 0), B(—=2, —2) and C'(8, 2)

Equation ofdineqpassing through point Aand B is
+2
(y —0) = (x —3)

R
Yy = %(! —3) = by=2(r-13)

21 — -iy =6

Therefore, the equation of line passing through A and B is 2r—oy==6

MNow, Equation of line passing through point B and C is

, _2+'2 v
(y—2) = ——(z =8)
(y—2) = —=(z —8)

10
(=2 = 2z —8) = 5y~ 2) = 2z ~ 8)

by — 10 = 2z — 16

2r — by ==6

Therefore, Equation of line passing through point B and C is 2r—5y=26

When can clearly see that Equation of line passing through point A nd B and through B
and C is the same

By this we can say that points -1(3. 0), B(—2, —2) and C'(8. 2) are collinear points

NCERT solutions for class 11 maths chapter 10 straight lines-Exercise:
10.3

Question:1(i) Reduce the following equations into slope - intercept form and find their

slopes and the ! - intercepts.
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¥ T =10
Answer:

Given equation is
Ty =1

we can rewrite it as
= —=T
R A0
MNow, we know that the Slope-intercept form of the line is
y = mx + C" jj)

Where m is the slope and C is some constant

On comparing equation (i) with equation (ii)

we will glet
m=—=
fandC' =0
1
—— and 0
Therefore, slope and y-interceptare 7 respectively

Question:1(ii) Reduce the following equations into slope - intercept form and find their

slopes and the y - intercepts.
br+ 3y —o =1
Answer:

Given equation is
br+3y —o=10

we can rewrite it as

- i 2z + 2
iy = ——I = iy = —a4al —
¢S 3 ()

MNow, we know that the Slope-intercept form of line is

=
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y = mz + C i)
Where m is the slope and C is some constant
On comparing equation (i) with equation (ii)

we will get

=2
m = —2 and 3 )
A 170 I_{

Therefore, slope and y-intercept are 3 respectively

Question:1(iii) Reduce the following equations into slope - intercept form and find their

slopes and the y - intercepts.
y = 0.
Answer:

Given equation is

y =)

MNow, we know that the Slope-intercept form of the line is
Y =%+ G (ii)

Where m is the slope and C is some constant

On comparing equation (i) with equation (ii)

we will get

m=0andC =0

Therefore, slope and y-intercept are 0 and 0 respectively

Question:2(i) Reduce the following equations into intercept form and find their

intercepts on the axes.

3r+2y—12=0
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Answer:

Given equation is
3z+2y—12=10

we can rewrite it as

3z 2y
+—==1

12 12

r
4
r;[ow, J\re know that the intercept form of line is

a b : ~(ii)

Where a and b are intercepts on x and y axis respectively
On comparing equation (i) and (ii)

we will get

a=4andb=6

Therefore, intercepts on x and y axis are 4 and 6 respectively

Question:2(ii) Reduce the following equations into intercept form and find their

intercepts on the axes.
4z — 3y =6
Answer:

Given equation is

4dr — 3y =26

we can rewrite it as
dr 3y |

T[i ; 6
i A g

2 -(i)
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ow, we know that the intercept form of line is
¥y _
b

[|
T

2Rz

1

-(ii)
Where a and b are intercepts on x and y axis respectively
On comparing equation (i) and (ii)

we will get
3

= —
2and b = =2

3
Therefore, intercepts on x and y axis are 2 and -2 respectively

Question:2(iii) Reduce the following equations into intercept form and find their

intercepts on the axes.
3y+2=10
Answer:

Given equation is

3y+2=10
we can rewrite it as

=3
-2
Therefore, intercepts on y-axis are 3

and there is no intercept on x-axis

Question:3(i) Reduce the following equations into normal form. Find their perpendicular

distances from the origin and angle between perpendicular and the positive x-axis.
r—V3y+8=0

Answer:
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Given equation is
r—V3y+8=0

we can rewrite it as

—T - \/ﬁy — H
Coefficientofxis-1and y is \/E
Therefore, Vf':_ng L W{EJE =V1+3=V1=2

MNow, Divide both the sides by 2

we will get
a \/ﬁy 4
2 2

we can rewrite it as

xcos 120° + y 8in 120° = 4 — (1)

Now, we know that the normal form of the line is

reost +ysinfl = p — [:'.i'.lf:]

Where ¢ is the angle between perpendicular and the positive x-axis and p is the
perpendicular distance from the origin

On comparing equation (i) and (ii)

we wiil get

f = 120° and p=4

Therefore, the angle between perpendicular and the positive x-axis and perpendicular

distance from the origin is 120° and 4 respectively

Question:3(ii) Reduce the following equations into normal form. Find their
perpendicular distances from the origin and angle between perpendicular and the

positive x-axis.
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Answer:

Given equation is

y—2a=10

we can rewrite it as

D..r+y='2

CoefficientofxisOand y is 1
Therefore, V02 +(1)2=V0+1= V1=1

Now, Divide both the sides by 1

we will get

y =2

we can rewrite it as

r cos 90° + ysin 90° = 2 — (i)

Now, we know that normal form of line is

zeosfl + ysinf = p — (i)

Where ¢ is the angle between perpendicular and the positive x-axis and p is the
perpendicular distance from the origin

On comparing equation (i) and (ii)

we wiil get

B =090° and p=2

Therefore, the angle between perpendicular and the positive x-axis and perpendicular

distance from the origin is 90° and 2 respectively

Question:3(iii) Reduce the following equations into normal form. Find their
perpendicular distances from the origin and angle between perpendicular and the

positive x-axis.

=4
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Answer:
Given equation is

r—ij=4

Coefficientof xis 1 and y is -1

Therefore, V2 +(=1)2=v1i+1=V2

Now, Divide both the sides by V2

we wiil get
T y oo
V2 V2 V2
we can rewrite it as
rcos31h” + ysin315° = 22 — (2)

Now, we know that normal form of line is

reosfl 4 ysinfl = p — (u)

Where @ is the angle between perpendicular and the positive x-axis and p is the
perpendicular distance from the origin

On compairing equation (i) and (ii)

we wiil get

f =315° and p= 2v/2

Therefore, the angle between perpendicular and the positive x-axis and perpendicular

distance from the origin is 315" and 2v/2 respectively
Question:4 Find the distance of the point (—1. 1) from the line 12(x + 6) = 5(y — 2) |
Answer:

Given the equation of the line is
12(x + 6) = 5(y — 2)
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we can rewrite it as
122 + 72 = by — 10
120 = Dy +82 =10

Now, we know that
i |J-1'J!‘1_ = By1 + Cf|

v A2+ B? where A and B are the coefficients of x and y and C is some

constant and (1, Y1) is point from which we need to find the distance
In this problem A=12 ,B=-5,¢c =82 and (T1,91) = -1,1)

Therefore,

Therefore, the distance of the point (—1- 1) from the line 12(x +6) = 5(y — 2) s 5

units

Que?tinnﬁ 5 Find the points on the x-axis, whose distances from the

ine3 4  are4 units.
Answer:

?iven equation of line is
=l i =1
3 4

we can rewrite it as
dr+3y—12=10

Now, we know that
g |_--1:.!'1 2 B;!_“ + ff|

v A2 + B?

In this problem A=4 B=3C=-12andd=4

point is on x-axis therefore (#1,41) = (x ,0)

Now,
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Az +30-12] Hz—12] [4z-12] |4z 12|

VX3  J1I6+9 /75 5
20 = 47 — 12|
4|lx — 3| = 20
|.f' ol 3| = lrJ
Nowifx>3
Then,
|t —3|=2-3
r—3 =09
r =28

Therefore, point is (8,0)
andifx<3

Then,

Therefore, point is (-2,0)

Ther?tgfnre;} the points on the x-axis, whose distances from the

— e — —

line3d 4 are 4 units are (8, 0) and (-2, 0)

Question:6(i) Find the distance between parallel
lines 19T + 8y — 34 =0 gpng 15z + 8y +31 =0

Answer:

Given equations of lines are

150 + 8y —34 =0 gpg 19 + 8y + 31 =0

it is given that these lines are parallel

Therefore,
g1 —Ci|
v A2 + B2

A=15,B=8,C1 = —34 and Cy = 31
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Now,

65

— units
Therefore, the distance between two lines is 17

Question:6(ii) Find the distance between parallel
linesl(z +y) +p=0andl(z+y) —r=20

Answer:

Given equations of lines are
Hr+y)+p=0gpdllz+y)—r=0
it is given that these lines are parallel

Therefore,
 _ 1C2—Cy
=

VAZ+ B?
A=[B=,Ci=—-randCa=p

Now,
L=l e ot

VEFTE V2B 2

1 ‘p +r ‘
Therefore, the distance between two lines is \/i l

Question:7 Find equation of the line parallel to the line 3z —4y+2="03gnd passing

through the point (—2.3)
Answer:

It is given that line is parallel to line 3z — 4y + 2 = 0 which implies that the slopes of
both the lines are equal

we can rewrite it as
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ar

— +
4

ol

y:

3
The slope of line 37 — 4y +2=0= 4 g

Now, the equation of the line passing through the point [ —2. 3) and with slope 4is
3
—3)=—-{r— (-2
(y —3) 4(1 (—2))
Ay —3) =3(x+2)
dy —12 =3z + 6
3r—4y+ 18 =0

Therefore, the equation of the line is Jr—4y+18=10

Question:8 Find equation of the line perpendicular to the line * — Ty+5=0 znqg

having r intercept 3 .
Answer:

It is given that line is perpendicular to the line -© — Ty+5=0

we can rewrite it as
rh
Y=+

T T
1
Slope ofline* — ¥ +92=0(mg)=7
Now, |
.o m = — aa] (". ines are perpendicular)
The slope of the line is m'’

Now, the equation of the line with x intercept 3 i.e. (3, 0) and with slope -7 is
(y —0) = =T(x — 3)

y = —T7r + 21
Tr+y—21=10

Question:9 Find angles between the lines V3z + y=1landz + \/Ey =1
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Answer:

Given equation of lines are
\/E.r—}—y:land.r—i— ﬁy: 1

Siope of line V37 +y = 15, m; = —V/3

And
1
Nty = ——4—=
Slope of line = + V3y = 1jg | V3
Now, if # is the angle between the lines
Then,
d — ‘M
1 + mymoy
tan : tan ¢
T = — o t: = ——
V3 V3
bo=o=800  or =20 150°
] ]

Therefore, the angle between the lines is 30° and 150°

Question:10 The line through the points (/2. 3) and (4, 1) intersects the

line 7 — 9y — 19 = U gt right angle. Find the value of /i .
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Answer:

Line passing through points ( h ,3) and (4 ,1)

Therefore,Slope of the line is

5 o Yz —
T — I
3—1

m =
h—4

This line intersects the line 7= — 9¥ — 19 = 0 4t right angle

Therefore, the Slope of both the lines are negative times inverse of each other

iI'H." = —

Lom | Bt

Slope of line Tr—9y—19=10 ;

Now,

h—4 7
14 = —9(h — 4)
14 = —9h + 36
—Oh = =22

22
h =—

9

22

Therefore, the value of h is E

Question:11 Prove that the line through the point (71, 1) and parallel to the
line Ar + By + €' = 0js Alx — 1) + Bly — 1) = 0.

Answer:
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It is given that line is parallel to the line -1r + By + C' =10
Therefore, their slopes are equal
, —A
m = —
The slope of line 4 + By + C' =0 B
Let the slope of other line be m

Then,

!
m=m =

—-A
A
MNow, the equation of the line passing through the point (1. y1) and with slope Bis

(y —m) = —%(ﬁ! — 21

Blfy — yﬂ = —.—l[;r — :I‘lJ
Alz —z)+Bly—3) =10

Hence proved

Question:12 Two lines passing through the point (Er 3) intersects each other at an

angle of 60° . If slope of one line is 2 , find equation of the other line .
Answer:

Let the slope of two lines are "'t1 and mg respectively
It is given the lines intersects each other at an angle of G0° and slope of the line is 2

Now,

my =m and mq = 2 and # = 60°

My = 1y
1..:'1.11 H = | —

1 + mymg
2—1m

tan 607 =
e ‘ 1+ 2m
2—m
3 =
\/’" ‘ 1+ 2m
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-? e \'/5
Now, the equation of line passing through point (2 ,3) and with slope 2v'3 + 1 js
(-3 = 223 (o —9)
H_'I- — —
2v3+1 1
(2v3+1)(y —3) = (2 — V3)(z — 2)
(V3 —-2) +y(2v3+ 1) = —1 +H\/ﬁ-{i}
Similarly,
—(2+ V/3)
Now , equation of line passing through point (2 ,3) and with slope 2v/3 -1 is
(y—3) = =Ll f —2)
2/3-10

(2v3 —1)(y — 3) = —(2 + V3)(x — 2)
IE—P-V/_ +y2\/§—1 :1+8\/_-{ii)

Therefore, equation of line

(V3 —2)+y(2v3+1) = =1 +8V3 orz(2+ V3) + y(2vV3 - 1) = 1+ 8V3

Question:13 Find the equation of the right bisector of the line segment joining the

points (3,4) and (—1.2) |
Answer:

Right bisector means perpendicular line which divides the line segment into two equal
parts

MNow, lines are perpendicular which means their slopes are negative times inverse of
each other

Slope of line passing through points (3. 4) and (—1.2) is
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Therefcrrel:, Slope of bisector line is

m=——=-—2
m’

MNow, let (h , k) be the point of intersection of two lines
It is given that point (h,k) divides the line segment joining point (3. 4) and (—1.2) into

two equal part which means it is the mid point

Thert‘-:-}fnrei k. 5

h=- _) = 1 Qs = +H=-’i

['hr ""J = U ' 3)

MNow, equation of line passing through point (1,3) and with slope -2 is
(y —3) = —2(x —1)

§y—3=—-2r+2

2r 4y =12

Therefore, equation of line is 2% + ¥ = 9

Question:14 Find the coordinates of the foot of perpendicular from the point (—1.3) to
the line 3x — 4y — 16 =0

Answer:

Let suppose the foot of perpendicular is (x1,1)

We can say that line passing through the point (1. y1) and (—1,3) is perpendicular to

the line 37 — 4y — 16 = 0

Now,
. @
m = =
The slope of the line 3r — 4y — 16 =0 jg | 1
And
m — y— 3
The slope of the line passing through the point (*1. y1) and (—1.3) js, r+1
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lines are perpendicular

Therefore,

Now, the point (1. ¥1) also lies on the line 3r — 4y — 16 =0
Therefore,

3z — 4y = 16 — (1)

On solving equation (i) and (ii)

we will get

o
68 49
\T1,41) = (—_ —:)
Therefore, e £

Question:15 The perpendicular from the origin to the line ¥ = ' = € meets it at the

point {—1.2) . Find the values of 7n and ¢ .
Answer:

We can say that line passing through point (0. 0) and (—1,2) is perpendicular to
”nE y =mMir-=—c
Now,

The slopze cf&he line passing through the point (0, 0) and (—1.2) js

m = =
, =1 —=H

lines are perpendicular

TherEfDri.'f,

Mm=—— = -

m' 2-{i)
Now, the point {—1. 2) also lies on the line ¥ = M« + ¢

Therefore,
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1
2=—-.(-1)+C
F 5-(=1)
]
(e — (11
> (i)
: i D
== ni —
Therefore, the value of mand C is 2 2 respectively

Question:16 If 7’ and 4 are the lengths of perpendiculars from the origin to the

lineg T cos# — ysinf = kcos 20 gpq rsect + y cosec = k . respectively, prove

that p° + 4¢° = k* |
Answer:

Given equaﬂcns {}f I*nes are T COs ﬂ — yﬁill l‘:i = Il‘ COs 2& and I SeC ﬁ -1 y COSEC fj = k

We can rewrite the equation * S¢¢ ! + y cosec i = k as

rsinf + yeostl = ksin fcos

Now, we know that

q ‘.4;1-1 + By, + C“

Vv AZ + B2
In equation = €0s ! — ysinf = k cos 26
A=cosf, B =—sinf,C = —kcos20 and (x1,y) = (0,0)

cos .0 —sin#.0 — k cos 20
\/cos? 6 + (—sinf)?

P= = | — k CL}HEH'

Similarly,

in the equation £ Sin ! + ycosf = ksinfcos o
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A=sinf, B =cosh,C = —ksinfcosf and (x1.y;) = (0,0)

Now,

J: sin 26 2 sin? 26
Z 12 = k% cos? 26 + 4?

pPP+4g® = (| — kcos260))? + 4.(] —
= k%(cos® 26 + sin® 26)
s o

Hence proved

Question:17 In the triangle ABC" with vertices -A(2, 3) , B(4. 1) and C'(1.2) | find

the equation and length of altitude from the vertex 1 .

Answer:

Al 3)

-
Big.-h D C{1.2)

Let suppose foot of perpendicular is (-"1 ' H])

We can say that line passing through point (11, y1) and A(2,3) is perpendicular to line
passing through point B(4, —1) and C'(1,2)

Now,

Slope nleinelpassigg through point B(4. —1) and C(1,2) js
+ :

m=—=—a=—1

; -4 =3

Call: +91- 9686 - 083 - 421 Page 46 of 72 WWW.vikrantacademy.on



VIKRANTADAD=MY"

And
Slope of line passing through point (1, 1) and (2,3) is | m

lines are perpendicular

Therefore,
1
m=—-——=1
m!

MNow, equation of line passing through point (2 ,3) and slope with 1
(y—3) = 1{z—2)

r—y+1=0.,

Now, equation line passing through point B (4, —1) and C(1,2) jg
(y—2)=-1z—-1)

oy —=F=1{

Now, perpendicular distance of (2,3) fromthe * + ¥ —3 =0 g

~(ii)

Therefore, equation and length of the lineis * — ¥ + 1=0and V2 respectively

Question:18 If /7 is the length of perpendicular from the origin to the line whose
1 1 1

intercepts on the axes are a and b , then show that pr a0
Answer:

g@re I{r;:}:-w that intercept form of line is
i 5 S |
a b

we know that
y Ary + E.I:I‘g + ‘
i

VA2 + B2

In this problem
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,C' = —1and (x1,y1) = (0,0)

On squaring both the sides
we will get
| F |

— e

312 az b2

Hence proved

NCERT solutions for class 11 maths chapter 10 straight lines-

Miscellaneous Exercise

Question:1(a) Find the values of & for which the
line (k =3)x — (4= k®)y +k* =Tk +6 =0 g

Parallel to the x-axis.
Answer:

Given equation of line is
(k=8)z—(d—K)y+Kk*=Tk+6=0

and equation of x-axis is ¥ = 0

it is given that these two lines are parallel to each other
Therefore, their slopes are equal

Slopeof ¥ = 0is,m' =0

and
k—3
; g : m =
Slﬂpe ﬂf Iine (j-' — -I}}.f' — {-1 et l'zjy —'—j-'z — Jl' T~ b — '_] is : -_I — ;I‘z
Now,
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m = .H'I-Jl

k—3
T sl
-
kF—3=0
k=3

Therefore, value of kis 3

Question:1(b) Find the values of & for which the
ine(k—3)zc -—(A—k)y+k>-Tk+6=0is

Parallel to the y-axis.
Answer:

Given equation of line is

(k=3 —(4—k)y+k2 =Tk+6=0

and equation of y-axis is .= = (

it is given that these two lines are parallel to each other

Therefore, their slopes are equall

m' =o0c=—

Slope of ¥ =0 js | 0

and

m = =————

Slope of line (k —3)x — (4 —k)y +k* =Tk +6 =0 s , 4 — k2
Now,

m=m'
k—3

1
4—k? 0
4—k* =0
k=42

Therefore, value of k is =2
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Question:1(c) Find the values of k for which the

line (k — 3)x — (4 — k%)y + k* — Tk + 6 = 0 is Passing through the origin.
Answer:

Given equation of line is

(k-3 —(4—KYy+k2 —Thk+6=0

It is given that it passes through origin (0,0)
Therefore,

(k—3)0— (4—KD)O+KE —Tk+6=0
k2 —Tk+6=0

k2 — 6k —k+6=0

(k—6)(k—1)=0

k=6orl

Therefore, value of k is 6 or 1

Question:2 Find the values of # and P , if the equation « ¢os # + y sinf = p js the

normal form of the line vV3r +y 4+2=10
Answer:

The normal form of the line is = cos # + ysing = p

Given the equation of lines is
V3r+y+2=0

First, we need to convert it into normal form. So, divide both the sides
by V (V3P +12=VBFT = Vi=2

ﬁm&;ﬂ_y_l
2 < Aa

On comparing both
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we will get

]
cosf = —T.Sinﬂz —3 andp =1

T
= —andp=1
u -’

T
Therefore, the answeris© ~ ¢ “"* P~ 1

Question:3 Find the equations of the lines, which cut-off intercepts on the axes whose

sum and product are | and —6 , respectively.
Answer:

Let the intercepts on x and y-axis are a and b respectively

It is given that
a+b=1 and ab= —6
a=1-5

= b.(l1—b) =—6

= b—b?=—6

= b —b—6=0

= b2 —3b4+20—6=0

= (b+2)(b—=3)=0

= b= -2and 3

Now, whenb = -2 = a =3

andwhenb =3 = a = -2

We know that the intercept form of the line is

T Y
e Al
a b

Case w whena=3andb=-2
T .

2 =]
87 =
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= 2r—3y==6

C}gse (ilwhena=-2andb=3

'_+E=
-2 3

= —3dr+2y==6
Therefore, equations of lines are 2 — 3y = 6 and — 3z +2y =6

Question:4 What are the points on the v -axis whose distance from the
r y

— 4+ = = 1
line3d 4 is 4 units.
Answer:

Eiveg} the equation of the line is

3+7=1

we can rewrite it as

dr + 3y = 12

Let's take point on y-axis is (0 ¥)

It is given that the distance of the point (0. ¥) from line 4 + 3y = 12 js 4 units

Now,
fd = ‘

_4_;1'1 -+ B.";r'l + CT‘
VA + B?

In this problem A = 4. B=3.C = —12.d =4 and (xy,y1) = (0.y)

Case (i)

L 3y -F— 12
)

20 = 3y — 12
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(“ :;2)
Therefore, the pointis \ 3 / (i)

Case (ii)
i (:hfj 12)
5
20 = -3y + 12
)
Yy = ——
Y 3

S)
0, —=
Therefore, the point is ( 3/ i)

)
+3=1

L
Therefore, points on the ¥ -axis whose distance from the line 3 " is 4 units

(U 32) (I} H)
are -3 and 3

Question:5 Find perpendicular distance from the origin to the line joining the

points {cc}s f,sinf) and (cos v. sin @)

Answer:

Equation of line passing through the points (cos #, sin#) and (cos &, sin o) js
Sin ¢ — sin @

(y —sind) = (@ — cosf)

o8 0 — cosfl

= (cosg —cosf)(y —sinf) = (sin ¢ — sinf)(xr — cosf)

= r(sin v — sinf) — y(cos v — cosf) = sin(f — &)

(" cosasinh — sinacosh = sin(a — b))
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MNow, distance from origin(0,0) is

—sin(f — &)

d =
1+ 1— 2cos(f — ¢)

: * .. T o]
(" cosacosb+sinasinb = cos(a —b) and sin“a + cos”a = 1)

, —sin(f — ¢)
“= 1201 = cos( — 9))

t’ —2 sin &—E"—’ms E_—fg
d= .
28in E—?E
#—
d = |cos —
2

Question:6 Find the equation of the line parallel to y-axis and drawn through the point

of intersection of the lines* — Ty + 5 =0and 3r +y =0,
Answer:

Point of intersection of the lines = — Ty + 5 =0apd 3= +y =0

5 15
~ 9999

It is given that this line is parallel to y - axis i.e. r = 0 which means their slopes are

equal :
il'il'i" =00 = -
Slopeof r =0 is, 0
5 15
- - k999,
Let the Slope of line passing through point ism

Then,

m = !H‘.j = -
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( 5 15) 1
MNow, equation of line passing through point 22 22 and with slopeﬁ is
15 | )
Y — —) = =+ —
=)=+
5]
= ——
22
3
= ——
Therefore, equation of line is 22

Que?tiurilf:? Find the equation of a line drawn perpendicular to the

— =
lined4 6 through the point, where it meets the ¥ -axis.
Answer:

givenuequation of line is

atg—t
we can rewrite it as
3+ 2y =12
m' = —3
Slope of line dr+2y=12 2

Let the S{ﬂpe {}:I perpendicular line is m

m=—-—==

m' 3
Now, the ponit of intersection of 3 + 2y = 12 gnd & — 0 is_,}':“- 6)
Equation ofjline passing through point (0.6) and with slope 5 is
—6Y= =({x =0
(y — 6) 3( r —0)
3(y —6) = 2z
2r —3y+18=10

Therefore, equation of line is 2r —3y+18=10
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Question:8 Find the area of the triangle formed by the

”nES.')'_J'=n..r+y=“andi._lg1.=.|j.

Answer:

Given equations of lines are

y—z=10 — (1)
r+y =10 — (1)
t— k=0 — (iii)

The point if intersection of (i) and (ii) is (0,0)

The point if intersection of (ii) and (iii) is (k,-k)

The point if intersection of (i) and (iii) is (k.k)

Therefore, the vertices of triangle formed by three lines are (0.0). (k. —F) and (k. k)

Now, we know that area of triangle whose vertices are (71 1) (72. y2) and (3. y3) is

1——h1m—uﬂ+rﬂm“Jﬂ+rﬂm—Jﬂl
=é| —k — k) + k(k —0) + k(0 + &)
k2|
| .
| = = |2k?
|2k
A=k?

% :
Therefore, area of triangle is k® square units

Question:9 Find the value of P so that the three

lines 3= +y —2=0,pr + 2y — 3 =0and 2r — y — 3 = 0 may intersect at one point.

Answer:
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Point of intersection of lines 3 +y —2=0and2r —y -3 =0js(1, 1)

Now, (1, —1) must satisfy equation p= + 2y — 3 =0

Therefore,
p(1)+2(=1)=3=0
p=2=3=10

p=>

Therefore, the value of pis 5

Question:10 If three lines whose equations
are Yy = MT + €1, = My + €3 gpd Y = M3 + €3 are concurrent, then show

that 7111(co — e3) + males —ey) + maleg —ez) =0
Answer:

Concurrent lines means they all intersect at the same point

MNow, given equation of lines are

Y = myr + e — (i)
Y = maor + ey — (i)
i = MzT + €3 — (1)

€3 — €] MyCa — l?!g(‘])

Point of intersection of equation (i) and (ii) ('“1 e R Rt

Cy — €] Mycy — Macy

Now, lines are concurrent which means point (”'1 =My WMy —m )alsn satisfy
equation (iii)

Therefore,

1Miyfts — Mapey g — 7]
=My, | —— | +.4
1y — Mg iy — Mg
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mycy — mocy = myley — e1) + eg(my — my)

HJ'](E.‘E — r";;j -+ I!J‘.z(r';{ -_ F']) S }H;;(f'] - f‘z) = (]

Hence proved

Question:11 Find the equation of the lines through the point (3. 2) which make an angle
of 45° with the line * — 2y =3 |

Answer:

Given the equation of the line is

X = 2’;} =3
1

My = —
The slope of linex — 2y =3, © 2

Let the slope of the other line is, M1 = 11t
Now, it is given that both the lines make an angle 45° with each other
Therefore,

T =— 171
g o —

1+ 11y
L.
7 1

ir
1+ 7
1—2m
24+ m

tan 45° =

-

Now,

Case (i
I(u}- 2

24+m
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24+4m=1-2m
1

m=—=

3
|

Equation of line passing through the point (3, 2} and with slope 3
—2)=—=(x -3

ly —2) &9

Iy —2)=—1{z—3)

T+3y =19 — (1)

Case (ii)
(1 — Zm)
1 =—
24+ m

24+m=—(1—2m)

m =3

Equation of line passing through the point (3, 3) and with slope 3 is
(y —2) = 3(x — 3)

3z —y="T — (i)

Therefore, equations of lines are 3t —y=TapdT+3y =9

Question:12 Find the equation of the line passing through the point of intersection of

the lines 4* + Ty — 3 = 0 and 2r — 3y + 1 = 0 that has equal intercepts on the axes.

Answer:

1 5 )
Point of intersection of the lines 4 + Ty =3 =0apd2r = 3y + 1 =0 g ( 13713

‘;{v‘e k;nw that the intercept form of the line is
—+==1
a b

It is given that line make equal intercepts on x and y axis
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Therefore,
a=b
MNow, the equation reduces to

T4y = a(j)

( 1 5 )
It passes through point 1313

Therefore,
| O ]

12 13§13

Put the value of a in equation (i)

we will get

13z + 13y =6

Therefore, equation of line is 13 + 13y = 6

Question:13 Show that the equation of the Jinei ﬁr:ass;ng through the origin and making
iy T all

an angle fwith the liney = mar + ¢ s z 1 F mtand
Answer:

Slope of line¥ = mx +cism

Let the slope of other line is m’

It is given that both the line makes an angle ¢ with each other
Therefore,

My — 11y
tanf = | ———

1 + myma

m —m'
tan f =

1l + mm'’
:F(\.'l + mmj:l tanf = [im — m')

Ftanf + m'(Fm tan 6 + l] =m
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,  m=*xtanf

Ty TFmtant
m =+ tané

MNow, equation cf line gassmg through origin (0,0) and with slope L mtanf g

m =+ tan
—0)= —(x -0
& ) 1 Fmtand ( )

Y m = tan f
T

lFmtanf

Hence proved

Question: 14 In what ratio, the line joining {—1: 1) and (5. 7} is divided by the

iner +y =47
Answer:

Equation of line joining (—1. 1) and (5, T)is

7—1
[U—U—m(H“lj

g[:H—l]

::»(y—ljl:l(.r—t—ljl

= y-1)=

=r—y+2=0

Now, point of intersection of lines * + ¥ =4 and* —y +2=0js(1,3)

Now, let's suppose point (1. 3) divides the line segment joining (—1- 1) and (3. T)in 1 : &

Then, .
Y k{1) 4 l( )
I - l T £
k+5 k4T
= — and 3 = ——
k41 I: +1
= k=2

Therefore, the line joining (—1. 1) and (5. 7) is divided by the line * + ¥ = 4 in ratio 1 : 2
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Question:15 Find the distance of the line 4= + 7y + 5 = 0 from the point{1. 2) along the
ine2r —y =0,

Answer:

paint{l- 2)liesonline2r —y =10

5

Now, point of intersection of lines 27 — ¥ = U and4r + Ty + 5 =0 ( 13

3= en
. SR

Now, we know that the distance between two point is given by
d = |\/(z2 — 21)2 + (y2 — 11)?|

d_|\/1+— 2+g)|
d = I\/(ﬁiz + (?)”I

i 529 i 529
|V 324 81
; 1529 + 2116 235
il = ————— = —
324 18

Therefore, the distance of the line 4 + Ty + 5 = 0 from the point (1. 2) along the
23/
line2r —y =0ijs 18

units

Question:16 Find the direction in which a straight line must be drawn through the
point (—1.2) so that its point of intersection with the line * + ¥ = 1 may be at a distance

of 3 units from this point.
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Answer:

Let (1. Y1) be the point of intersection
it lies on line * + ¥ = 4

Therefore,
ry+in =4

T =4 — 1 — (1)
Distance of point (T1: Y1) from (—1.2) js 3

Therefore,
3=y (a1 + 1)2+ (3 — 2)?

Square both the sides and put value from equation (i)

When U1 = 2 = 71 = 2 point is (2. 2)
and
When ¥1 = 5 = 11 = —1 point js (—1.5)

Now, slg-pe;f line joining point (2.2) and (—1.2) is
—2

m =
= R

Therefore, line is parallel to x-axis -(i)

or

slope of line joining point (—1.5) and (-1.2)
0 -

=

= 0C
-1+ 2

m =

Therefore, line is parallel to y-axis -(ii)

Therefore, line is parallel to x -axis or parallel to y-axis
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Question:17 The hypotenuse of a right angled triangle has its ends at the
points (1. 3) and (—4. 1) Find an equation of the legs (perpendicular sides) of the

triangle.

Answer:

A (1,3)

%
i

R

o BH.H

(=]

Slope of line OA and OB are negative times inverse of each other
=4

_ . om = = (3—y) =m(l —x)
Slope of line OA is , l—=x
1 1 -
o —=— s @) =m(l-y)
Slope of line OBis, m —4 —x

Now,

MNow, for a given value of m we get these equations

fm=nc

1-z=0 and 1-—y=90
r=1 and y=1

Question:18 Find the image of the point (3. 8) with respect to the

line * + 3Y¥ = T assuming the line to be a plane mirror.

Answer:
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Ae (3 E)

@ (a, &)

Let point (a,0) s the image of pnint{3-. 3) wrttolineT +3y =7

lineT +3¥=1Tis perpendicular bisector of line joining points {3 8)and (a, b)

m = ——

Slope of line* + 3y = 7

8—b
Slope of line joining points (3. 8) and (. b) is | R
Now,
m = —% (*." lines are perpendicular)
8—0b
3—a ’
8—0=9—3a
Ja —b =1 — (i)

Point of intersection is the midpoint of line joining points (3. 8) and (a, b)

Therefore,

Point of intersection is( 2 7 2
3+a b+ 8

F‘oint( 2 " 2 >alsc satisfy the line * + 3y =7

3+ b—r—S)

Therefore,
3+a _b+8 _
+ lj. = {
2 2
a+3b=—13 — (41)

On solving equation (i) and (ii) we will get
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E”‘: '!"j = (- L '_l)

Therefore, the image of the point (3. 8) with respect to the line * + 3y = Tis (—1, —4)

Question:19 If the lines ¥ = 3 + L and 2y = = + 3 are equally inclined to the

line ¥ = mx +4 _find the value of m .
Answer:

Given equation of lines are

y=3r+1 ~ (i)
2y=x+3 — (i)
y =mr+4 - {iff}

MNow, it is given that line (i) and (ii) are equally inclined to the line (iii)

Slope of line ¥ = 3= + ljg , my = 31

Mg — —

2

Slope of line ¥y =mx +4jg my3=m

Slope of line 2v = r+3 js

Now, we know that

my — 1y
tanfl = | ———
L + mymoy
Now,
s ‘ 3—m y ‘% —m
anfl] = |- tanfy = |48
L+ 3m|gng 1+3

It is given that tan f; = tanf;

Therefore,
3—m 1—-2m
1+3m| |24+ m

3—m i | —2m
1 4+ 3m o 24+ 9m
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3—m 1—2m
Now ifl—.i—i?-m ~\2+m
Then,
(24 m)(3—m) = (1—-2m)(1+ 3m)
6+m—m?i=1+m—6m?

5m2 = —5

WA =

Which is not possible

3—m 1 -2m
Now. if 1 +3m 7 24+ m
Then,
(24 m)(3—=m)=—=(1—=2m)(1 +3m)
b+ m — m? = -] —m+ [‘im2

Tme=2m—-T7T=0

1452

Therefore, the value of m is T

Question:20 If the sum of the perpendicular distances of a variable point £*l.7. u) from
the lines « + ¥y — 5 = 0and 3 — 2y + 7 = 0 js always 10 . Show that P must move on a

line.
Answer:

Given the equation of line are
r+y—5=0 — (1)
3z —2y+T7=0 — (i)

Now, perpendicular distances of a variable point £’ [, ¥) from the lines are
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i l.z+4+1y—5 d J.x—2y+1
T veEre |77 vz
| T+Yy—29 P ‘ir—'.?y+7
= |——|d2 = —
V2 V13
MNow, it is given that
rf.] -I--ffg: 1)
Therefore,
r+y—5 3x-—2 7
I y_ i - T =k — 10
V2 v 13

(assuming * +y —5 >0 and 3r — 2y + 7 > 0)

(z+y —5)V13 + (3z — 2y + T)V2 = 10v/26

(V13 + 3v/2) + y(V13 — 2v/2) = 10v26 + 513 — T2
Which is the equation of the line
Hence proved

Question:21 Find equation of the line which is equidistant from parallel

lines 9¢ + 6y —T=0and 3z + 2y +6 =10
Answer:

Let's take the point pla, b) which is equidistance from parallel
lings 9T +6y —7=0gng32+ 2y +6 =10

Therefore,
1! ‘ﬂ.a+ﬁ.b—? ‘3.:1+2.b+ﬁ
] = 2 =
V9% + 62
Oa + 6 — ?‘ ’Z!u + 2b + ﬁ‘
i =|—F— | = |——F—
V11T V13
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It is that 41 = d2

Therefore,
ﬂa+ﬁb—?‘ 3a+2b+ﬁ‘
3v13 | V13

(9a + 66— T7) = £3(3a + 2b+ 6)

Now, case (i)
(9a + 6b—T) = 3(3a + 20+ 6)

20 =10

Therefore, this case is not possible

Case (ii)
(9a + 6b—T7) = —3(3a + 2b+ 6)

18a + 126+ 11 =10
Therefore, the required equation of the line is 18a + 125 + 11 = 0

Question:22 A ray of light passing through the point (1.2) reflects on the z -axis at
point .4 and the reflected ray passes through the point (2. 3) . Find the coordinates

of 4.

Answer:
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L, (¥}

¥

From the figure above we can say that
The slope of line AC (m) = tant

Ther&f-:nreé; . .
tanf = - = (7)
D—a DH—a

Similarly,

The slope of line AB (m’) = tan(180° — )

Therefore, 5
tan(180° — #) = =—
l1—n
—tanf =
1—a
tan fl = —— — (1)
it — |

Nogw, from eazquation (i) and (ii) we will get

-

D—a i — 1
= 3(a—1)=2(5 —a)
= 3da—3=10—-2a

= da =13
13
=> 0= —

J

13
—— .[.‘r)
Therefore, the coordinates of 4 . is ( 2
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Question:23 Prove that the product of the lengths ofthe perpendlculars drawn from the
points (V aZ — 2.0} gng (— v/ a? — 82.0) o the line a oS0+ EHHH =l

Answer:

lij_}wen equatlcn id line is
—cos 6 4 —51115‘ =:]
s

We can rewrite it as

rheosfl + yasinfl = ab

Now, the distance of the line 0 €0s ! + yasiné = ab from the pc:-int{k* a? — b2, 0)js
given by

Similarly,
The distance of the line 70 €088 + yasin§ = ab from the point (— V' @? = 12.0) js given

by

—((beosf./a> —b%)? — (ab)?)
B (beos#)? + (asin 6)? |
—b? cos? fi.[u,g - FJE) + thgj
(beos#)? + (asing)?
—a?bh? cos? 8 + bicos? 6 + ﬂzbﬂj
b2 cos? @ + alsin’ @
—FJZI:H,E cos?f — b2 costf — E.r.zll
b2 cos? f + a2 sin? ¢

+h2(b2 cos? B + a? sin® )
b2 cos? f + a? sin’ 0
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= b2

Hence proved

Question:24 A person standing at the junction (crossing) of two straight paths
represented by the equations 2r — 3y + 4 = 0 and 3= + 4y — 5 = O wants to reach the
path whose equation is 6= — 7y + 8 = (}in the least time. Find equation of the path that

he should follow.
Answer:

point of intersection of lines 2x — 3y + 4 = 0 and 3 4 4y — 5 = 0 (junction)

( 1 zz)
s\ 17717

Now, person reaches to path 6x — Ty + 8 = (}in least time when it follow the path
perpendicular to it

Now,

m' =

6
Slope of line b — Ty +8 =0js | 7

let the slope of line perpendicular to it is , m

Then,
1 T
M= ——=——
m ]
( 1 22) 7
MNow, equation of line passing through point 1717 and with slope _E is
22 T

y=17)=-5\e- (=)
= 6(17y — 22) = =T(17z + 1)
= 102y — 132 = —119z - 7

= 119z + 102y = 125

Therefore, the required equation of line is 1192 + 102y = 125
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