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MISCELLANEOUS EXERCISE PAGE NO: 233
1. Find the values of k for which the line (k—-3)x-(4-k)y+ki—7k+6=01s
(a) Parallel to the x-axis

(b) Parallel to the y-axis

(c) Passing through the origin

Solution:

It is given that

(K-3)x—(4—k)y+k—Tk+6=0... (1)

(a) Here, if the line is parallel to the x-axis

Slope of the line = Slope of the x-axis

It can be written as

4-K)y=(Kk-3)x+ke—-7k+6=0

We get

Jz{k—a}ﬁkf—?hﬁ
P a-e) T (4=

Which 15 of the form y=mx + ¢

Here the slope of the given line

(k-3)

(4K
Consider the slope of x-axis =0

(k-3)

(4-#7)

By further calculation,

k-3=0
k=3
Hence, if the given line is parallel to the x-axis, then the value of k is 3.

(b) Here, if the line is parallel to the y-axis, it is vertical, and the slope will be undefined.
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So, the slope of the given line

(k-3)

~(4-K%)

Here

=

(k=3)
(4-#°

} is undefined at k2 = 4

k=4

k=+2

Hence, if the given line is parallel to the y-axis, then the value of k is + 2.

(c) Here, if the line is passing through (0, 0), which is the origin satisfies the given equation of the line.
k-3)(0)-(4-k)(0)+k-7k+6=0

By further calculation,

ke—7k+6=0

Separating the terms,

k2—6k—-k+6=0
We get
k-6)(k-1)=0
k=1or6

Hence, if the given line is passing through the origin, then the value of k is either 1 or 6.
2. Find the values of 0 and p, if the equation x cos 0 +y sin 0 = p is the normal form of the line \3x + y+2=0.

Solution:
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It is given that
VIx+y+2=0
It can be reduced as
V3x+y+2=0

-43x—y=2

F rd o e .
By dividing both sides l:*j:"'-'l[_""‘j'j H=) = ~, we get

&

b | =

—_—x—

2

J.-‘:

(S ]

It can be written as

Ll

By comparing equation (1) to x cos 8 + vy sin 6 = p, we get

sinf = -

1

uusﬁ‘:——j
-

!
2 2

Here the values of sin 6 and cos 6 are negative

H:n+£:?—n

Hence, the respective values of 8 and p are 7n/6 and 1.

3. Find the equations of the lines, which cut-off intercepts on the axes whose sum and product are 1 and -6,
respectively.

Solution:

Consider the intercepts cut by the given lines on the a and b axes.

By solving both equations, we get
a=3andb=-2ora=-2andb=3
We know that the equation of the line whose intercepts on the a and b axes is

I+';:=I orbx+ay—ah=10

o
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Casel—-a=3andb=-2

So, the equation of the lineis—2x + 3y +6 =0, i.e. 2x -3y =6

Casell—a=-2andb=3

So, the equation of the lineis3x -2y + 6 =0, i.e. -3x + 2y = 6

Hence, the required equation of the lines are 2x — 3y =6 and -3x + 2y = 6

4. What are the points on the y-axis whose distance from the line x/3 + y/4 = 1 is 4 units?
Solution:

Consider (0, b) as the point on the y-axis whose distance from line x/3 + y/4 = 1 is 4 units.

It can be written as 4x + 3y —12=0 ....... @)

By comparing equation (1) to the general equation of line Ax + By + C =0, we get
A=4,B=3andC=-12

We know that the perpendicular distance (d) of a line Ax + By + C = 0 from (x,, y.) is written as

4o |Ax, + By, +C
If (0, b) 15 the point on the yv-axis whose distance from line x/3 + v/4 =1 15 4 units, then
i [4(0)+3(b)-12]

By further calculation

36-12]
4="——
5

By cross multiplication,

20=3b-12]

We get

20=+(3b-12)

Here, 20 = (3b —12) or 20 =— (3b — 12)
It can be written as

3b=20+120r3b=-20+12
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So, we get

b=32/30rb=-8/3

Hence, the required points are (0, 32/3) and (0, -8/3).

5. Find the perpendicular distance from the origin to the line joining the
points (cos@,sin @) and (cos¢,sing).

Solution:

Here the equation of the line joining the points (cosd,sin f}) and (C':'S ¢.sin '?5} 1s Wwritten as

Sil1 ¢ — sin &

y—siné =
cosg—cosd

(x—cosd)

By cross multiplication

v(cosg—cosd)—sind(cosg—cosd)= x(sing—sind)—cosd(sing—sind)

By multiplying the terms we get

x(sin@—sing)+ y{cos¢ —cosé )+ cosfsing —cosdsind —sinfcos g+sinfcos =0
On further simplification

x(sin@-sing )+ y(cosg—cosf)+sin(p-F)=0

S0 we get

Ax+ By +C =0, where A=sinf —sing, B=cos¢—cosd, and (' =sin(¢—#)

Straight Lines

We know that the perpendicular distance (d) of a line Ax + By + C =0 from (x;, y;) 15 written as

g |Ax, + By, +C
VA'+ B’

So the perpendicular distance (d) of the grven line from (x;, v1) = (0, 0) 15

(sin@—sing)(0)+(cosg —cosd)(0)+sin(g )
,f{ sinf? —sin ;ﬂl]l +(cos ¢ — {J{IHH}J

By expanding using formula
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) sin(¢ - 6)|
J&»:inJ # + sin’ ¢ —2sinfsing+ cos” ¢+ cos” & — 2 cosg cosd

Grouping of terms
sin(¢p—0)|
\/(sinl # + cos’ r.‘-?)+ [sin2 @+ cos’ qﬁ] —2(sin@sin g+ cosé cosg)

By further simplification
_ |sin(¢ - &)
Jl+]—2{ms{¢—ﬂ})
Taking out 2 as common
- sin(g—0)
J2(1-cos(¢-6))
Using the formula

[sin(¢-0)|

szzsin!ﬁf]]

LY hS

We get
sin(¢—0)|

Esin[gs;f}J

6. Find the equation of the line parallel to the y-axis and draw through the point of intersection of the lines x —
7y+5=0and 3x+y=0.

Solution:

Here, the equation of any line parallel to the y-axis is of the form

By solving equations (2) and (3), we get
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X =-5/22 and y = 15/22

(-5/ 22, 15/22) is the point of intersection of lines (2) and (3)

If the line x = a passes through point (-5/22, 15/22), we get a = -5/22
Hence, the required equation of the line is x = -5/22

7. Find the equation of a line drawn perpendicular to the line x/4 + y/6 = 1 through the point where it meets the
y-axis.

Solution:

It is given that

x4 +yl6=1

We can write it as

3Xx+2y—-12=0

So, we get

y =-3/2 X + 6, which is of the formy =mx + ¢

Here, the slope of the given line = -3/2

So, the slope of line perpendicular to the given line = -1/ (-3/2) = 2/3
Consider the given line intersects, the y-axis at (0, y)

By substituting x as zero in the equation of the given line,

yl6=1

y=6

Hence, the given line intersects the y-axis at (0, 6).

We know that the equation of the line that has a slope of 2/3 and passes through the point (0, 6) is
(y—6)=2/3 (x-0)

By further calculation,

3y —18 =2x

So, we get

2x—-3y+18=0

Hence, the required equation of the line is 2x —3y + 18 =0
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8. Find the area of the triangle formed by the linesy —x=0,x+y=0and x -k =0.
Solution:

It is given that

Here, the point of intersection of

Lines (1) and (2) is

x=0andy=0

Lines (2) and (3) is

x=kandy=-k

Lines (3) and (1) is

x=kandy=k

So, the vertices of the triangle formed by the three given lines are (0, 0), (k, -k) and (k, k).
Here, the area of triangle whose vertices are (X, Y1), (X, ¥>) and (Xs, ys) is
Vo [Xo (Y2 = Ys) + X (Vs = Y1) + X5 (Y2 — Vo)

So, the area of the triangle formed by the three given lines is

=%10 (-k - k) + k (k- 0) + k (0 + k)| square units

By further calculation,

=% |k2 + k?| square units

S0, we get

=1 |2k

= k2 square units

9. Find the value of p so that the three lines 3x +y -2 =0, px + 2y —3=0and 2x —y — 3 = 0 may intersect at one
point.

Solution:

It is given that
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By solving equations (1) and (3), we get

x=landy=-1

Straight Lines

Here, the three lines intersect at one point, and the point of intersection of lines (1) and (3) will also satisfy line (2)

p(1l)+2(-1)-3=0
By further calculation,
p-2-3=0

So we get

p=>5

Hence, the required value of p is 5.

10. If three lines whose equations are y = m;x + ¢, y = mX + ¢, and y = msx + ¢, are concurrent, then show that
m, (C;—C;) + M, (C;—C,) + m; (¢, —C,) =0.

Solution:

It is given that
y=mX+¢ ..... (1)
Yy=mX+¢;.....(2)

Y=MX+Cs.....(3)

By subtracting equation (1) from (2), we get

0=(m,—m,) x+(c,—cy)

(m-my)x=c¢,—¢

So we get
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€, =&
X =—=

m, —n,

NCERT Solutions for Class 11 Maths Chapter 10 —
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By substituting this value in equation (1) we get

Cq — fll
y=m|— +¢
m, = n,

By multiplying the terms

mc, — mc,

¥V + )

m, —nm,
Taking LCM

mc, —me, +me, — m,e

-}Z'
H‘Il = !H:

On further simplification

e, — My,

Hii‘l L) H?]

Here

{ Cy—€  Me, — MG 1
m, —m, m, —m, J

s the point of intersection of lines (1) and (2)

Lines (1), (2) and (3) are concurrent. So the point of mtersection of lines (1) and (2) will satisfy

equation (3)

m,c, = m,C €y —C
L2 ilopm| 2 !]4'-{'1
i

m| _mE . |\- ”Tl - -’?’I_

By multiplying the terms and taking LCM

H‘Flﬁ'] —H‘F:C‘I H?_—if_'_-. —mc, + L‘_-‘H‘II — L']H?T

nr

By cross multiplication

| =My m, = n,

] €1 — MaC) — Mscy + ey — catry + cymy = 0

Taking out the common terms,

m, (C,—Cs) +m, (C;—C)+m;(C,—C,) =0

Therefore, m, (. — C;) + M, (C;—C.) + m; (C; —¢C;) =0

11. Find the equation of the lines through the point (3, 2), which makes an angle of 45° with the line x -2y = 3.
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Solution:

Consider m;, as the slope of the required line

It can be written as

y = 1/2 x — 3/2 which is of the formy =mx + ¢

So, the slope of the given line m, = 1/2

We know that the angle between the required line and line x — 2y = 3 is 45°

If 0 is the acute angle between lines 1, and I, with slopes m; and m,,

i, — m,
tan@d=——-1L

I+ mm,
We get

|m1 - 1,

tan 45° =
|+ mrm,

Substituting the values
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On further calculation

1= 2m,

1

2+m,

We get
(1- 2m, \‘|

24+m, |

ll=r5

A,

Here

i

_ _ }
I:l 2m, m_lz_Ll 2m,

2+m, 2+m, |

It can be written as

2+m=1-2mor2+m,=—-1+2m,

m,=—1/3orm,=3

Casel-m,=3

Here, the equation of the line passing through (3, 2) and having a slope 3 is
y—2=3(x-3)

By further calculation,

y—-2=3x-9

S0, we get

X-y=7

Case Il -m, =-1/3

Here, the equation of the line passing through (3, 2) and having a slope -1/3 is
y—2=-1/3(x-3)

By further calculation,

3y—-6=—x+3

So, we get

x+3y=9

Hence, the equations of the linesare 3x -y =7and x + 3y =9
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12. Find the equation of the line passing through the point of intersection of the lines 4x + 7y — 3 =0 and 2x -
3y + 1 = 0 that has equal intercepts on the axes.

Solution:

Consider the equation of the line having equal intercepts on the axes as
xla+yla=1

It can be written as

x+ty=a....(1)

By solving equations 4x + 7y —3 =0 and 2x — 3y + 1 = 0, we get
x=1/13 and y = 5/13

(1/13, 5/13) is the point of intersection of two given lines.

We know that equation (1) passes through the point (1/13, 5/13).
1/13+5/13=a

a=16/13

So, equation (1) passes through (1/13, 5/13).

1/13+5/13=a

We get

a=16/13

Her, equation (1) becomes

X+y=6/13

13x+ 13y =6

Hence, the required equation of the line is 13x + 13y = 6

13. Show that the equation of the line passing through the origin and making an angle # with the liney = mx + ¢
y mztanf

is X - IFmtan®
Solution:

Consider y = m;x as the equation of the line passing through the origin
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It 15 given that the line makes an angle & with line v = mix + ¢, then angle & 1s written as

m,—m|
tan8=———
I+ mm]

By substituting the values

v

—-m
tanf =X
y
l4+=m
X
We get
fox
——=m
tan0 = +| =&
v
l+=—m
X
Here
Y
—m
tan@ =2
1+=m
X
CaseI—
J —m
tanf=-%
1+ Y m
X

We can write it as

or tanbt =—

NCERT Solutions for Class 11 Maths Chapter 10 —
Straight Lines

et 1]

y
[+=m

hY
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tanB+=~mtanB = J -m
X X

By further simplification

|11+tanE+:}|[I—rntan'E|}
X J
So we get
y m+tanb
x |l-mtan®
Case IT —
y
=1m
tanf =—| X
I+}J m
X
We can write if as
¥ ¥
tanO0+=—mtanf=—=—+m
X X

By further simplification

(]+|]1tunl:l}=m—tanﬂ

A

So we get

m—tan®
l+mtan®

y
X

Hence, the required line 15 given by
y mttanf
x lFmtanh

14. In what ratio, the line joining (-1, 1) and (5, 7) is divided by the line x +y = 4?

Solution:
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We know that the equation of the line joiming the points (-1, 1) and (5, 7) 15 given by

7-1
y—=l=—(x+1
’ 5+I{ }

By further calculation
6
=l=—=[x+1
y=1==(x+1)

So we get

So the equation of the given line 13

x+ty—4=0__(D

Here the point of itersection of lines (1) and (2) 15 given by

x=landy=73

Consider (1, 3) divade the line segment jorung (-1, 1) and (5, 7) mn the ratio 1: k.

Using the section formula

[!,3}=|fk'["}+‘f5} k{1}+|{?]}

Y T B
By further calculation

(—k+5 E+7)
1.3) = - .
{ } L1+R I+k/|

S0 we get

—k+5 k+7
=1 =3

1+ & 1+k

We can write it as

-k+5

- =1
1+ &

By cross multiplication,
—-k+5=1+k
We get

2k =4
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Hence, the line joining the points (-1, 1) and (5, 7) is divided by the line x + y = 4 in the ratio 1: 2.
15. Find the distance of the line 4x + 7y + 5 = 0 from the point (1, 2) along the line 2x —y = 0.
Solution:

It is given that

2X—y=0.....(1)

4x+Ty+5=0...... )

Here, A (1, 2) is a point on the line (1).

Consider B as the point of intersection of lines (1) and (2).

e

dx 4+ 7y +5=0

By solving equations (1) and (2), we get x = -5/18 and y = — 5/9
So, the coordinates of point B are (-5/18, -5/9).

From the distance formula, the distance between A and B
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4

=10 3] +[202) i

By taking LCM

() (3 e

It can be written as

] \/[ 2?9]1 +[§]J s

50 we get

A3 () 3) =

By taking the common terms out

3T

We get
23‘]3 :
=—,!— units
9 Y4
23 V5.
=—x— units
9 2
S50 we get
2345
= JJ_ units
18

Hence, the required distance is
2345

units

NCERT Solutions for Class 11 Maths Chapter 10 —
Straight Lines

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 x + y = 4 may be at a distance of 3 units from this point.

Solution:

Consider y = mx + c as the line passing through the point (-1, 2).
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So, we get
2=m(-1)+c

By further calculation,
2=-m+c

c=m+2

Substituting the value of ¢

By solving both equations, we get

2—m Sm+2
x= and v =
m+1 m+1
( il s i ] 15 the point of intersection of lines (1) and (2)
m+l m+l

Here the point 13 at a distance of 3 units from (-1, 2)

From distance formula

(2—m C (5m+2 Y
(=24 + -2| =3
L+l ) L o m+] J

Squaring on both sides

W2

[ 2—m+m+1 Sm+2-2m-2Y _,
| J +L J =3

| m+1 m+1

By further calculation

9 9’
] + ] =g
(m+1)" (m+1)

Dividing the equation by 9

1+m°

(m+1)
By cross multiplication,

I1+m=m?+1+2m

https://byjus.com
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So, we get

2m =0

m=20

Hence, the slope of the required line must be zero, i.e., the line must be parallel to the x-axis.

17. The hypotenuse of a right-angled triangle has its ends at points (1, 3) and (—4, 1). Find the equation of the
legs (perpendicular sides) of the triangle.

Solution:

Consider ABC as the right angles triangle where 2C = 90°
Here, infinity such lines are present.

m is the slope of AC

So, the slope of BC = -1/m

Equation of AC —

y—-3=m(x-1)

By cross multiplication,
Xx—1=1/m(y-3)

Equation of BC —
y—1=-1/m(x +4)

By cross multiplication,
X+4=—m(y-1)

By considering the values of m, we get
Ifm=0,

So, we get

y-3=0,x+4=0

If m= oo,

So, we get
x-1=0,y-1=0wegetx=1,y=1

18. Find the image of the point (3, 8) with respect to the line x + 3y = 7, assuming the line to be a plane mirror.
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Solution:

It is given that

x+3y=7....(1)

Consider B (a, b) as the image of point A (3, 8).
So line (1) is the perpendicular bisector of AB.

.A[S,E]

X+3y=7

® g(ab)
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Here
h-§

a—23

Slope of AB=

slope of line [] } = _%

Line (1) 1s perpendicular to AB

EH5)--
=3 3
By further calculation

h=§
g—9

=1

By cross multiplication

b-8=3a-9
Ja—-b=1_... (2
We know that
. . 3 b
Mid-point of AB = [%,%ﬁj

So the mud-point of line segment AB will satisfy line (1)

From equation (1)

(52258

By further calculation

at+3+3b+24=14

On further simplification,
a+3b=-13.....(3)

By solving equations (2) and (3), we get

a=—landb=-4

NCERT Solutions for Class 11 Maths Chapter 10 —
Straight Lines

Hence, the image of the given point with respect to the given line is (-1, -4).

19. If the linesy =3x + 1 and 2y = x + 3 are equally inclined to the line y = mx + 4, find the value of m.

Solution:
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It is given that

Here, the slopes of
Line (1), m; =3
Line (2), m, =%
Line (3), ms=m

We know that lines (1) and (2) are equally inclined to line (3), which means that the angle between lines (1) and (3)
equals the angle between lines (2) and (3).
—m, | m, —m; |

™,

1+ mm,

14 m,m, |

Substituting the values we get

i
3—m|_ 2—m|

1+3m| Hlm‘
2
By taking LCM
3—m|=‘1—2m|
1+31n| m'+2|

It can be written as

I—m _+ 1-2m
1+ 3m m+2
Here

3-m _1-2m 3—-m _[I—Zm]

or =

I+3m_ m+2 l+3m_ i+ 2
If
3—m _I—Em

1+3m m+2
By cross multiplication

(3-m)(m+2)=(1-2m)(1+3m)
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On further calculation,
—m*+m+6=1+m-6m?
So, we get

5m>+5=0

Dividing the equation by 5,
m+1=0
m = V-1, which is not real.
Therefore, this case is not possible.
If

3—m _ (1-2m
I+3m -[ m+2 ]

By cross multiplication

NCERT Solutions for Class 11 Maths Chapter 10 —
Straight Lines

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

On further calculation
-m*+tm+6=-(1+m-6m?’)
So we get

Tm!-2m-7=0

Here we get

2+ [4-4(7)(-7)

2(7)
By further simplification
= 2+241+49

14

We can write if as

1452
7
Hence, the required value of m 15

m=

1452
7
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20. If the sum of the perpendicular distances of a variable point P (X, y) from the linesx + y—5=0and 3x — 2y +

7 = 0is always 10. Show that P must move on a line.

Solution:

It 15 given that

X+y-5=0.._.(1)

X2y +7=0 . (2)

Here the perpendicular distances of P (x, v) from lines (1) and (2) are written as

g x+y=3| d . — 3x—2y+7|
1 ¥ 3 2 2 2
V(1) +(1) VB3) +(=2)
So we get
|x+_].i—5| |3x—2_]:+'?|
=—=— andd,=—F—
We know thatd; +d; =10
Substituting the values
|J.'+J-‘—5|+|.:-x—2y+7|:m

2 J13

By further calculation
VI3 [x+y-5[+V2]3x -2y + 710426 =0

It can be written as
JI3(x+y-5)+v2(3x-2y+7)-10426 =0

Now by assuming (x + y — 5) and (3x — 2y + 7) are positive

JIB3x+ 13y =513 +3V2x - 242y + 742 - 10426 = 0

Taking out the common terms

x[“'l'ﬁ+3‘E]+."(‘4‘(I—"_2‘"‘E]+[?‘5_5Jﬁ_m\"{ﬁ] =0 which is the equation of a line.

In the same way, we can find the equation of the line for any signs of (x + y —5) and (3x — 2y + 7)

Hence, point P must move on a line.

21. Find the equation of the line which is equidistant from parallel lines 9x + 6y — 7 =0 and 3x + 2y + 6 = 0.

Solution:
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It 15 given that

Ix+2y+6=0_____ (2

Straight Lines

Consider P (h, k) be the arbitrary point that 1s equidistant from lines (1) and (2)

Here the perpendicular distance of P (h, k) from line (1) 15 written as

g 9h+6k—7| |9h+6k-T| |9h+6k-17
(o +(6Y 117 313
Similarly the perpendicular distance of P (h, k) from line (2) iz written ag

g |3+ 2k + 6| _|3a’1+ﬂ:+6|
CJey ey B

We know that P (h, k) 1z equadistant from lines (1) and (2) d; = d;

Substituting the values
Oh+6k-T7 3h+2k +06|
313 13

By further calculation
Oh+6k 7 =33h+2k+06|

It can be written as
9h+6k -7 =£3(3h+2k+6)

Here,

9h + 6k — 7 =3 (3h + 2k + 6) or 9h + 6k — 7 = — 3 (3h + 2k + 6)

9h + 6k — 7 = 3 (3h + 2k + 6) is not possible as

9h + 6k —7 = 3 (3h + 2k + 6)

By further calculation,

— 7 =18 (which is wrong)

We know that

9h + 6k — 7 =-3 (3h + 2k + 6)

By multiplication,

9h + 6k —7=-9h — 6k — 18

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

m BYJ U'S NCERT Solutions for Class 11 Maths Chapter 10 —

The Learning App Straight Lines

We get
18h+ 12k +11=0
Hence, the required equation of the line is 18x + 12y + 11 =0

22. A ray of light passing through the point (1, 2) reflects on the x-axis at point A, and the reflected ray passes
through the point (5, 3). Find the coordinates of A.

Solution:

b 4

v
Consider the coordinates of point A as (a, 0).

Construct a line (AL) which is perpendicular to the x-axis.
Here, the angle of incidence is equal to the angle of reflection
£BAL=+«CAL=®

£CAX =0

It can be written as

£0AB =180° — (6 + 2¢) = 180° — [0 + 2(90° — 0)]

On further calculation,

=180° -6 —180° + 26

=0

So, we get

£BAX =180°—-4

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

[BYJU's

The Learning App

slope of line AC = e
=i
tanf=—"— -
S5—a ()
Slope of line AB = 2=0
—d
We get
3
tan(180° - @) =——
| —a
By further calculation
—tan@ =
—a
tan & . i 2)
Al

From equations (1) and (2) we get
3 7

5—-a a-1
By cross multiplication,
3a-3=10-2a
We get

a=13/5

NCERT Solutions for Class 11 Maths Chapter 10 —
Straight Lines

Hence, the coordinates of point A are (13/5, 0).

23. Prove that the product of the lengths of the perpendlculars drawn from

pointsi"“‘"_IFJ )3'1"1( “-"I“' -

Solution:

It is given that

X V.
—cosi+—sinfé =1
a b

We can write it as

bxcosO+aysin®—ab=0.....(1)

]to the line @

https://byjus.com
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Here the length of the perpendicular from point (*«f a’ —b° =U] to line (1)

bcusﬂ?(v'{a: —b:)+ asin H(ﬂ]—ab‘ ‘.f.‘rc.ggé-'\,llg‘? W _gg,‘

B =

Jb cos’ 0 +a’sin’ 9 _J!J:cuszﬂ+a:sin:!?

Similarly the length of the parpendicular from point (e -5 ,0) to Tine (2)
‘.f:l cosﬂ(—v’a: - )+ asin@(0)—ab|  beosa® - b +a£}‘

JB cost O+ a’sin’ @ - Jb cos? O +a’sin® @

£

By multiplyving equations (2) and (3) we get
‘h cosAJa —h" - H.n"'-" (h cosya —h" + cth‘

(\/b? cos? +a’ sin’ E?r

pIJ”J =

We get

‘(.ﬁcnsﬁwfa: -h* —ah](h cosfNa —h° +:.-h]‘
h (h* cos™ 6+ a”sin* 6
From the formula

(h cosda’ —b* )* —(ab)’

(h* cos® @+asin’ @)
By squaring the numerator we get
|a’:|2 cos’ B(a’ —hz]—.:'.-"h':|
~ (bPcos’B+a’sin’ )

By expanding using formula

|a3h: cos’@—h*cos’ @ - u:h’|
h*cos’ @+a’sin’ @
Taking out the common terms

h* |u: cos @-hcos B-a’

h*cos” @ +a’sin’ @
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We get

h- ||:.-' cos @—-hcos B—a sin- @ - cos™ G

h* cos® 8 +a’sin” @

Heresin® 8 +cos? 8=1

h? ‘—(h: cos’ @+’ sin’ 4 )
D h*cos” @+a’sin® @
Sowe get
b (h: cos” @ +a” sin” H}
D (b cos®* @ +a’sin® )
=b
Therefore, 1t 1s proved.
24. A person standing at the junction (crossing) of two straight paths represented by the equations 2x — 3y + 4 =
0 and 3x + 4y — 5 = 0 wants to reach the path whose equation is 6x — 7y + 8 = 0 in the least time. Find the
equation of the path that he should follow.

Solution:

It is given that

Here, the person is standing at the junction of the paths represented by lines (1) and (2).
By solving equations (1) and (2), we get

x=-1/17 and y = 22/17

Hence, the person is standing at point (-1/17, 22/17).

We know that the person can reach path (3) in the least time if they walk along the perpendicular line to (3) from point
(-1/17, 22/17)

Here, the slope of line (3) = 6/7
We get the slope of the line perpendicular to the line (3) = -1/ (6/7) =—7/6

So, the equation of the line passing through (-1/17, 22/17) and having a slope of -7/6 is written as
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22 ?( ]
y——|=—| X+—
L' 17 6 17

By further calculation,

6 (17y—22)=—-7(17x + 1)
By multiplication,

102y — 132 =—-119x -7
We get

1119x + 102y = 125

NCERT Solutions for Class 11 Maths Chapter 10 —

Therefore, the path that the person should follow is 119x + 102y = 125
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