MISCELLANEOUS EXERCISE

Question 1:

Find the value of k for which the line (¥ _3)x_(4_k2)y+k2 ~Tk+6=0 ;
(a) Parallel to x-axis.

(b) Parallel to y-axis.

(c) Passing through the origin.

The given equation of the line is
(k=3)x—(4-k*)y+k* - Tk +6=0 (1)

(a) Ifthe given line is parallel to the x-axis then,
Slope of the given line = Slope of the x-axis
Then given line can be written as

(k—3)x+k2—7k+6:(4—f¢2)y
(k=3)  k*-7k+6
y= =X+ -
(0] o)
Which is of the form Y =mx+c

B (k-3)
_(:4—&73)

Slope of the given line
Slope of the x-axis =0

_ k-4
(4-#)
= k-3=0

== 3
Thus, the given line is parallel to x-axis, then the value of £ =3.

(b) If the given line is parallel to the y-axis, it is vertical.
Hence, its slope will be undefined.

(k—3)

The slope of the given line is (4_k2)
(k - 3)

Now, (4_15_) is defined at k> =4

=k’=4
=>k=12

Thus, if the given line is parallel to the y-axis, then the value of £ =42
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(c) ifthe given line is passing through the origin, then point (0.0) satisfies the given equation

of the line.
(k=3)(0)—(4=K")(0)+k* =Tk +6=0
K ~Tk+6=0

kK —6k—k+6=0
(k—6)(k—1)=0
=k=6or k=1

Thus, if the given line is passing through the origin, then the values of k is either 1 or 6.

Question 2:

Find the values of @and p, if the equation xcost +ysin6 = p is the normal form of the line
\/gx +y+2=0

The equation of the given line is VBx+y+2=0
This equation can be reduced as

:>\/?:x+*1f+2=0
:>-\/§x—y:2

% 2
On dividing both sides by (_\/E) +(F1)7=2 , we obtain

On comparing equation (1) to xcos@ + ysin0@ = p, we obtain

cosf = ~—3,sin9 =—l
2 2 and p=1

) ; . 0
Since the value of sin@ and cos@ are negative s
i
Thus, the respective values of # andpare 6 and 1.

Question 3:
Find the equation of the line, which cut-off intercepts on the axis whose sum and product are

1 and -6 respectively.
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Let the intercepts cut by the given lines on the axis be a and b.
It is given that

a+b=1 (1)
ab=-6  ..(2)

On solving equation (1) and (2), we obtain
a=3and b=-2 ora=-3 and =3

It is known that the equation of the line whose intercepts on the axis are a and b is

= o]
a b or bx+ay—ab=0

Casel: a=3 and b=-2
In this case, the equation of the line is —2x+3y+6=0=2x-3y=6

Casell: a=-3 and =3
In this case, the equation of the line is 3x—2y+6=0= 3x+2y =6

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

Question 4:
X ¥

. . ' .o —+==1, .
What are the points on the y-axis whose distance from the line 3 4 1s 4 units.

Let (0.5) be the point on y-axis whose distance from line §+§ " is 4 units.
The given line can be written as
4x+3y-12=0 (1)
On comparing equation (1) to the general equation of line Ax+ By+C =0 we obtain
BN (' —h .

It is known that the perpendicular distance (d) of a line 4x+ By+C =0 from a point (% 1) is
|A.x| + By, + Cl
W e e ¢ Wi |
given by VA’ + B’

X,y

. . . . . .o +==1 .
Therefore, if (O*b) 1s the point on the y-axis whose distance from line 3 4 1s 4 units,
Then,
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[4(0)+3(b)-12]
:4:|3b;12\
= 20=36-12|
=20=1(3b-12)
= (36-12)=20 ,, (36-12)=-20
=3b=20+12 or 3b=-20+12
p-32 -8

3 or 3

(5 ()
Thus, the required points are "3)and\ 3

Question 5:

Find the perpendicular distance from the origin to the line joining the points (Bosin® ) and

(cosd,sing)

The equation of the line joining the points (cos@.sin@) and (cos¢,sind)is given by

y—sinf _ sing—sin®

x—cosf cos¢—cosO

sin¢ —sin 6

y—sinf = (x —cosB)

cos¢ —cos@
y(cos¢ —cosf)—sind (cos¢ — cosd ) = x(sing —sin#) — cos (sing —sinH)
x(sing —sin@) + y(cos¢d — cosB) + cosO sing — cos@ sin — siné cos@ + sinb cosO =0
x(sing —sin®) + y(cos¢ —cos0)+sin(¢p —0)=0
Ax+ By+C =0, where 4 =sin6 —sin¢g, B =cos¢ —cosO and C = sin(¢ —6)

It is known that the perpendicular distance (d) of a line Ax+ By+C =0 from a point (x, B i)is
P |A.7cI + By, +C|

given by VA*+ B’

Therefore, the perpendicular distance (d) of the given line from point (x,,y I ) = (0’0) is
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| (sing —sin6)(0)+(cosp —cosO)(0) +sin(¢p—6)]

d=
\/(sinqb —sin@)2 +(cos ¢ —0039)2
_ sin(¢—0)
\fsinz P +sin” @ —2sin@ sing +cos’ ¢ +cos” @ —2cos ¢ cosd
_ [sin(¢—6)
\/(sin2 ¢ +cos’ ¢)+(sin” O +cos’ 6) —2(sinHsin ¢ +cos P cosH)
_ [sin(¢ —0)
JI+1=2(cos(¢ —6))
_ [sin(¢—0)
J2(1-cos(p —0))
_ [sin(¢ -0)|
\/2 (2 sin’ [MD
2
_ [sin(¢—6)
2sin [M]‘
2
Bin 2=CC(S s'}g —q]
Where we know that . 2 2
Then,
($-0) ($=0)
2wa > }blﬂ( ———J \ wq[@]l
25‘1’11(‘?&;6 ]‘ 2
Question 6:

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

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

xX=a (l)

The two given lines are
x=Ty+5=0 ..(2)
Ix+y=0 : (3)


https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

5 15

On solving equation (2) and (3), we obtain TR and T 22

Therefore, [ 22 22] is the point of intersection of lines (2) and (3).

5 15] 5
Since, line x=a passes through point ( 22 22),°" "

: : N
Thus, the required equation of the line is 22.

Question 7:
Find the equation of a line drawn perpendicular to the line 4 6 through the point, where
it meets the y-axis.

£+l:1

The equation of the given lineis 4 6
This equation can also be written as 3x+2y~12=0
3
Y :_5x+6, which is of the form y=mx+c¢
3

Hence, the slope of the given line is 2

4 3 ]
Slope of the line perpendicular to the given line is ‘\ 2

Let the given line intersect the y-axis at (0.).
B
On substituting x =0 in the equation of the given line, we obtain 6
0.6)
2
The equation of the line that has a slope of 3 and passes through point (0,6) is

(y—ﬁ):%(x—o)
3y—-18=2x
2x—3y+18=0

1= y=6

The given line intersects the y-axis at (

Thus, the required equation of the line is 2x -3y +18=0,
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Question 8:

Find the area of the triangle formed by the line ¥y =x=0,x+y =0 and x-k=0.

The equations of the given lines are:

y=—x=0 salil)
x+y=0 sl 2)
x—k=0 ..(3)

The point of interaction of lines (1) and (2) is given by
x=0and y=0,

The point of interaction of lines (2) and (3) is given by
x=k and y=-k.

The point of interaction of lines (3) and (1) is given by
x=k and y=Fk.

Thus, the vertices of the triangle formed by the three given lines are (0,0).(k.—k) and(k.—k)

We know that the area of a triangle whose vertices are (%531):(%:53:) and (¥33) is

1
‘5|X| (.Vz _.vs)"' As (.J-’-_: _}’|)+x3(y| _.VQ)
Therefore, area of the triangle formed by three given lines
|
=5\0(—k —k)+k(k—0)+k(0+k)
= —'];.;1 + k7|
2
= l2k2
2

-

Hence, the area of the triangle is k* square units.

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

The equation of the given line are


https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

3x+y-2=0 ”{U
px+2y-3=0 sl 2)
2x—y-3=0 .+(3)

On solving equations (1) and (3), we obtain
x=1and y=-1

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

p(1)+2(-1)-3=0
p—-2-3=0
p=>5

Thus, the required value of 2 =5.

Question 10:

If three lines whose equations are Vi =X+, ¥ =H0LX +C, and ¥ = "X +C; are concurrent, then

ShOW that m, (Cz - ) + mn, (C} & ) + ny (Cl — G, ) =0 ;

The equations of the given lines are:

y=mx+c, ."(U
y=m,x+c, ¥-(2)
y=mx+c, sild)

On subtracting equation (1) from (2) we obtain

On substituting this value of x in (1), we obtain
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y=m, +¢
m, —m,

mc, — myc,
s jl‘l’CI
m, —in,

mc, —mc, +¢, (ml _mz)

my, — nt,

m,C, — e, + mc, — myC,

my =,
_ e, — G,
m, —m,

Therefore,

-

my—m, m—m, ) isthe point of intersection of line (1) and (2)
It is given that lines (1), (2) and (3) are concurrent.
Hence the point of intersection of lines (1) and (2) will also satisfy equation (3).
On substituting this value of x and y in (3), we obtain

mc, —m,c, &y =10
— =m,| — +ie,
m, —m, m, — m,

MCy = MLC)  M3Cy — IHACy +C5My = Cyi,

m, —m, m, =i,
mc, — m,c, — M,C, +M,¢, —m ey + m,c, =0
m,c, — m,cy — My¢, +mycy —myc, + mye, =0

my (¢, —c;)+m, (e;— ¢ )+m; (¢, —¢,)=0

Hence, ™ (¢ =¢;)+m,(c; —c,)+m(c,—¢,)=0 proved.

Juestiorn

Find the equation of the line through the points (3.2) which make an angle of 45° with the
line x-2y=3.

Let the slope of the required line be
1 3

. : X—= S
The given line can be represented as YT , which is of the form y=mx+c
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1
Slope of the given line > 2

It is given that the angle between the required line and line x—2y =3 is 45°.

We know that if 0 is the acute angle between lines
respectively,
Then,

tan@ =

tan 45° =

1=

2+m,
= 1-2m,
2+m,

1=2m,
=] =
2+m,

l

I and

l

» with the slopes "4 and

[1 —2m, ]
= IS
—2+m =1-2m, 2+m,
1 > 2+m=—1+2m
rm = —4 -
3 or =>m =3
Case I: M =3
The equation of the line passing through (3.2) and having a slope of 3 is:
y—2=3(x-3)
y=2=3x-9
3x—y=7
1
m =——
Casel: 3

1

The equation of the line passing through (3,2) and having a slope of 3s
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1
2= {x—2
y 3(x )

3y—6=—x+3
x+3y=9

Thus, the equations of the line are 3x—¥ =7 and x+3y =9,

Question 12:
Find the equation of the line passing through the point of intersection of the line 4x+7y—=3=0
and 2x—3y+1=0 that has equal intercepts on the axes.

Let the equation of the line having equal intercepts on the axes be
U P
a b
= x+y=ab susl 1)
A 1 )
On solving equations 4x+7y—=3=0 and 2x-3y+1=0, we obtain TBRad” 13
Therefore,

15 ]
(13 "13) is the point of the intersection of the two given lines.

A )
Since equation (1) passes through point [13 13
1 5
—+—=g
13 13
i
13
Equation (1) becomes

= a=

6
= x+y==—

i3
= 13x+13y=6

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

Questic
Show that the equation of the line passing through the origin and making an angle 6 with the
y m*tan0

line y=mx+c¢ is x 1Fmtan0
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Let the equation of the line passing through the origin be V = ™¥
If this line makes an angle of § with line ¥ =mx+c  then angle 0 is given by

tan@ = B
l+m[m
Y _m
_|x
I+Zm
X
y—-m
tan@ = +| £
]+Xm
X
£—m Y m
= tanQ = X tan@ = —| :
I+=~m 1+=m
X or X
Y
tan @ = =~
y
1+=m
Case I: X
—m
tanf = =X ‘
[+lm

X

tan9+lmtanﬁzz—m
* X

¥
m
y m+tan6

m+tan0 = ]—mtan@)

xﬁl—mtﬂnﬁ
yﬂm
tan@ =—| =+
1+=m

Case 11: s
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Y

——m
tan@ =—| X
I+Xm
X
tan8+zmtan6‘:—z+m
x X

m—tan0 =Z(l+mtan8)
X
y _ m—tan@

x l+mtanB

y m*tan0
X

Thus, the required line is given by 1 Fmtan O

Question 14:

In what ratio, the joining (_1’1) and (5.7) is divisible by the line x+y =47

The solution of the line joining the points (_Ll) and (5, 7) is given by

7-1
-1= x+1
& 5+l(‘CJF )
y—L:g(x+n
x—y+2=0 (1)

The equation of the line is
x+y=4 .(2)

The points of intersection of line (1) and (2) is given by

x=1and y=3

Let point (1=3 ) divides the line segment joining (_191) and (5’7) in the ratio 1:k .
Accordingly, by section formula

(153):(;((—1)“(5) k(1)+1(7)J

1+k A

2(],3):(—k+5,k+?J
l+k 1+k

:>—k+5_1 k+?_3

l+k  1+k
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Therefore,
—k+35
— —
1+k
=—-k+5=1+k%k
=2k=4
= k=2

1

5,7)

Thus, the line joining the points (_1’1) and ( is divided by line x+»y =4 in the ratiol: 2.

Question 15:

Find the distance of the line 4x+7y+5=0 from the point (1= 2) along the line 2x—y =0,

The given lines are
2x-y=0 (1)
4x+7y+5=0 (2}

Let 4 (]v 2) 1s a point on the line (1) and B be the point intersection of line (1) and (2).

3 5
On solving equations (1) and (2), we obtain T8 and”’ T o

Y )
Coordinates of point B are ( 18’ 9J

By using distance formula, the distance between points A and B can be obtained as
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235
Thus, the required distance is 18  units.

Questio

Find the direction in which a straight line must be drawn through the points (—1,2) so that its
point of intersection with line x—» =4 may be at a distance of 3 units from this point.

Solution:
Let ¥ =mx+c¢ be the line through point (-1, 2)
Accordingly,

=2=m(-1)+c

=2 =—m+e

=>c=m+2

=S y=mx+m+2 (l)

The given line is
x—y=4 (2

o
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On solving equation (1) and (2), we obtain

2—m Sm+2
_ -
m+1 and m+1
Therefore,
(2 -m Sm+ 2]
m+1" m+1 ) is the point of intersection of line (1) and (2)

Since this point is at a distance of 3 units from point (_1=2) , accordingly to distance formula,

2—m ? (5m+2 ’ .
= +1| + -2 =3
m-+1 m+1

2—m+m+1Y (Sm+2-2m-2Y 5
= + =3
m+1 m+1

=% 2 + ol =9
(m+l)2 (m+'l)2
1+m’

= s =
(m+1)

=1+m =m" +1+2m

=2m=0

=m=0

Thus, the slope of the required line must be zero 1.e., the line must be parallel to the x-axis.

Qu

The hypotenuse of a right-angled triangle has its end at the points (L 3 ) and (_43 1) . Find the
equation of the legs (perpendicular sides) of the triangle.

Solution:
Let ABC be the right-angled triangle, where £C =90°
Let the slope of AC =m

1

BC =~
Hence, the slope of m

Equation of AC:
= y-3=m(x-1)
¥-3
x—1)=2=2
= (x-1)=L
Equation of BC:

x+4=-m(y-1)
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For a given value of m, we can get these equations
For, m=0,y—-3=0;x+4=0

For m >, x—1=0;y—-1=0

Question 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.

The equation of the given line is
x+3y=17 (1)

Let point & (4.5) be the image of point A(3,8)
Accordingly, line (1) is the perpendicular bisector of AB

4p=2"%8 p1
Slope of " @ -3, while the slope of the line (1)is 3

Since line (1) is perpendicular to AB

{b—ss)( 1]
= —— |=1
a-3) 3
b-8
3a—-9
=h-8=3a-9
=3a-b-1

1

_(a+3 ﬂ]
Mid-point of %" 2

The mid-point of the line segments AB will also satisfy line (1).
Hence, from equation (1), we have
j[a+3)+3[b+8]:7
2 2
=a+3+3h+24=14
= a+3b=-13....(3)
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On solving equations (2) and (3), we obtain
a=-1and b=-4.

Thus, the image of the given point with respect to the given line is (_1’ _4) .

Question 19:
If the lines ¥ =3x+1 and 2y = x+3 are equally indicated to the line » = mx+4_ find the value
of m.

The equations of the given lines are:

y=3x+1 syl 1]

2y=x+3 wil 2)

y=mx+4 :4(3)
Slope of line (1), ™ =3

1
Slope of line (2), "~ 2
Slope of line (3), s =M

It is given that lines (1) and (2) are equally inclined to line (3). This means that the given angle
between lines (1) and (3) equals the angle between lines (2) and (3).

Therefore,
> ml—m_,]:‘mg—m3|
1+ n,n, | ‘ |+ m,m,
]—m
Eh
= 3 — 2 1
1+3m TR
2
3—m I—Em‘
— =
143m m+2‘
N 3—-m i 1-2m
1+3m m+2
3-m 1-2m  3-m (I—ZmJ
= or =—
1+3m m+2 1+3m m+?2
3-m 1-2m

Casel: If 1+3m m+2
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Then,
= (3—m)(m+2)=(1-2m)(1+3m)
=-m’+m—-6=1+m-6m’
=5m" +5=0
=m'+1=0
=>m’ =-1

= m=+/-1

Here, m =~+/—1, which is not real
Hence, this case is not possible

3-m __[I—Zm)
Case II: If 1+3m m+2

Then,
:>(3—-m)(m+2)=—(l—2m)(1+3m)
:>—m2+m—6=—(l+m—6m2]
=Tm* -2m-T7=0
2+ . 4-4(7)-
_ 20
2(7)
2+4+2J1+49
=> M= —
14
:>,f:r.f=li5\/E
E
L1252
Thus, the required value of 7

Question 20:

If sum of the perpendicular distance of a variable point £ (%) from the lines x+y-5=0 and
3x—2y+7=0 is always 10. Show that P must move on a line.

The equations of the lines are
x+y-35=0 (])
3x-2y+7=0 ..(2)

The perpendicular distance of £’ (%,7) from lines (1) and (2) are respectively given by
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_ ‘x+y—5‘ 4 = |3x—2y+?‘

VO () g VO +(2)

d1=‘x+y—5| d :‘3x~2y+7|

1e., V2 and J13

dl

It is given that &, +<, =10
Therefore,

|x+y-5| [3x-2y+7|
=4 4 =
V2 J13
=13 | x+y-5|+J2(3x-2y+7|-1026 =0

= V13 (x+y—-5)+v2(3x-2y+7)-10426 =0

10

Assuming x+y-5=0 and 3x-2y+7=0 are positive.

= V13x+ 13y =513 +3¢2x = 2/2y + 742 -10426 =0
= (VI3+3V2)x+(V13-2v2) y+(7v2 ~54/13 -10426 ) = 0
(VI3+3v2)x+(V13-2v2) y+(742 541310426 ) = 0

Since, is the equation of a line.

Similarly, we can obtain the equation of line for any signs of x+y-5=0 and 3x-2y+7=0,

Thus, point P must move on a line.

Jduestion 21:

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

| P BN

Ui

The equations of the given lines are
Ix+6y-7=0 (1)
3x+2y+6=0 =42

Let P (h’k ) be the arbitrary point, is equidistant from lines (1) and (2).

h,k)

Then the perpendicular distance of P ( from the line (1) is given by
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e 9k +6k 17|
() +(6)
_|on+6k-7]
ST
_[on+6k -7
ENE
And the perpendicular distance of P(h.k )
e |3h+2k+6

(3) +(2)
_|3h+2k+6)
=

is equidistant from lines (1) and (2), 4, = 4.

from line (2) is given by

Since P(h=k)

Therefore,
_ [9h+6k—7| _|3h+2k+6|
3313 Vi3
= |9+ 6k —7|=3[3h+ 2k + 6|
= 9h+6k—7=+3(3h+2k+6)

Case I: 9h+6k—7=3(3h+2k+6)

:>9h+6k~7=3(3h+2k+6)
= 9h+6k-T7=9+6k+18

= 9h+6k-T-9h—-6k—18=0
= 15=4

Which is an absurd, hence this case is not possible.

Case I1: 9f+6k—7=-3(3h+2k+6)

= 9h+6k—7=-3(3h+2k+6)
= 9h+6k—7=-9h—6k—18
= 18h+12k+11=0

Thus, the required equation of the line is 18x+12y +11=0,
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Question 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 (593) . Find the coordinates of A.

Let the coordinates of point A be (a. U].
Draw a line, AL perpendicular to the x-axis

We know that angle of incidence is equal to angle of reflection.

Hence, let £BAL=ZCAL=¢ and LCAX =0

Now,

ZOAB=180°—(6 +2¢)
=180°—[0+2(90°-0)]
=180°—[0+180°—26]
=180°-180°+6
=0

Therefore,
ZBAX =180°-0
Now,
3—-0
. AC =——
Slope of line 5-a
3-0 :
tan @ = .1
= tan — ( )
2-0

Slope of line G l-a
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2

|

= tan (180° -0 )=

E

= —tanf =
—a

I

= tan0 = (2)

a—1

From equations (1) and (2), we obtain

3 2

S—a':a—l
=3a-3=10-2a

13
S a=—
5

13
=0
Thus, the coordinates of point A are [ 5 ]

Question 23:

Ja—p? ,0)

Prove that the product of the lengths of the perpendiculars drawn from the points (

(—\/a2+b2,0) i-.“,(mlf)+Tvsin6?:] 3
2

and to the line « 1S b7 .
The equation of the given line is
X cos0+2Lsing =1
a
bxcosO +aysin® —ab=0 (1)

Length of the perpendicular from point (m 0)
bcos@(ﬁ)+ asin®(0)-ab
Jb? cos® 0 +a’ sin’ @

bcosO (ﬂ) —ab

Jb? cos? 0 +a*sin’ @

to the line (1) is

h=

-(2)

N +b ,0)

Length of the perpendicular from point ( to the line (2) is
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bcosf;'v'(—«,/:::f2 -b’ )+asin9{0)-—ab

Jb?cos? 0 +asin
bcos@(xfa2 ~-b’ )—ab

B \/bz cos’0+a*sin’ @

—_
(7S}
p—

On multiplying equations (2) and (3), we obtain
bcos@(\faz b’ )f ab‘ bcos@(\faz b )fab‘

2
(\/b2 cos’B+a’sin’ 0 )

(b COSQ(W)—QZ))(Z) cos@(ﬁ)— ab)‘

(bz cos’0+a’sin” 9)

»p; =

(b cosBa® —b* )2 f(ab)z

(bz cos” 6+’ sin’ 19)

b cos’ O (az —B* ) —a’h?

(b2 cos’ 6+ a’ sin’ 9)

272 2 4 2 232
‘ab cos“ G-k cos Qfab‘

(bz cos’B+a’sin® 9)

b? ‘az cos’B—bcos’B —az‘

(bz cos’ O +a’ sin’ 9)

b? ‘az cos’ B —bcos’B—a’sin® 6 —a’ cos’ Ei‘

(bz cos’ 0 +a’sin® 9)

[ sin®6+cos® 8 :1}

bZ

—(bz cos® O +a’sin® 9)‘

(bz cos’ O+ a’ sin® 6)

\ b (b2 cos”6+a’ sin’ 19)
(bz cos” 0+ a’sin® 19)

R

Hence, proved

Ques

A person standing at the junction (crossing) of two straight paths represented by the equation
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 equation of the path that he should follow.

The equations of the given lines are
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2x-3y+4=0 s:(1)
3x+4y-5=0 wuifZ)
6x-7y+8=0 (3]

The person is standing at the junction of the paths represented by lines (1) and (2).
1 22
On solving equations (1) and (2), we obtain = 17 and >~ 17

1 22]
Thus, the person is standing at point [ 17717

The person can reach path (3) in the least time if he walks along the perpendicular line to (3)

ze
from point \ 17 17

Now,
_6
Slope of the line (3) ~ 7
1 7

6 6
Slope of the line perpendicular to line (3) [7"]

1 22] 7
The equation of the line passing through [ 17717 ) and having a slope of 6 is given by

)i
=|y—— [=——| 28—
17 6 17

= 6(17y-22)=-7(17x+1)
=102y -132=~119x=7
= 119x+102y =125

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