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Find the locus of the foot of the perpendzcular from...

Continue to Yesterday
13.If Ois the angle between the lines

f+£=1andi+z=1,ﬁndthe
a b b a

value of sinO whena > b.

A: f+%=1:>bx+ay-ab=0

a
f+z:]:>ax+by-ab:0
b a
So, we havel cosB =
ba+ ab | 2ab |
.J’b2+a2 .,\faz+b2 a’ +b°
21.2
= sin“0=1-cos’0= [-4a bz
(a2+b2)

(@+p) -4 (@ Y
(@) @

2 2
a -b

= sinf = 2(Q a>b,sin9>0)

a’+b

4 Marks Questions:

1. Find the equation of the straight
lines passing through the origin
and making equal angles with the
co-ordinate axes.

Sol: Case(i): PP’ makes an angle 45°
with positive X-axis m=tan45° = 1
PP’ passes through 0O(0,0)

Equation of PP’ is y-0=1(x-0)P y=x

Y
]
Q
135
, 450

X -

P

= X

P Yvr o

Case (ii): QQ’ makes angle 1359
with positive X-axis m=tan 135°=
tan(180° — 459) = -tan45°
Equation of QQ’is y-0=-1(x-0)P y=-x
2. Find the equation of the straight line
passing through (-2,4) and making
non-zero intercepts whose sum is
zero.
Sol: Equation of the line in the intercept

epaper.navatelangana. com

1
from is x/a+y//b=1. Given of the line = 4+ =+
a+b=0P b= -a Equation of the line a b p° g
x/a-y/b=1 4. If 3a + 2b + 4c = 0, then show that

the equation ax + by + ¢ = 0 repre-
sents a family of concurrent
straight lines and find the point of

P x—y = a The line passes through
P(-24) ..-2—4=ab a=-6
Equation of the required line x-y = -

6bx-y+6=0 concurrency.
3. Line L has intercepts a and b on the S0k Given condition of ab the line
axes of co-ordinates. When the axes ax+by+c=0
are r.otated thr(.)u.gh a given angle, _3 a4 _1 bte=0
keeping the origin fixed, the same 4 2

line L has intercepts p and q on the

transformed axes. Prove that

1 N 1 1 N 1
az bl pl q
Sol: Equation of the line in the old sys-

tem in the intercept form is .
y For all values of a,b the line

X X oy
—+t=1=_ +E —-1=0, ax+by+c=0 passes through the point

Competitive
Exams Special

2

a b a :
Length of the perpendicular from (3/4,1/2) equation ax+by+c=0 repre-
origin = sents a family of concurrent lines
140-1 point of concurrency is (3/4,1/2)
”||'71 N I (1) 5. The line x/a- y/b=I1 meets the X-axis

at P. Find the equation of the line
perpendicular to the line at P.
Sol: Equation of PQ is x/a-y/b=1
Equation of X-axis is
x/a=1P x=a
Co-ordinates
of P are (a,0) 0
PR is perpen-
dicular to PQ R
: N
Equation of / P
PR = x/b+ A
v/a=k This
line PR passes through P is (a,0),
a/b+0=k B k=a/b
Equation of PR is x/b+y/a=a/b
6. Find the locus of the foot of the per-
pendicular from the origin to a
variable straight line which always
passes through a fixed point (a,b).
Sol: Suppose m is the slope of the line

y=0

Equation of the line in the second

system in the intercept form is AB
XY XY oo Equation of AB is 00
P 4q P q y-b=m(x-a)=mx- (0,0)
Length of the perpendicular from ma
origin = Mx—y+(b-ma)=0
............. 1)
1+0-1 (
A S 2) OK is perpendi-
I|| 12 + 12 cular to AB and A(ab) K(xy) B
Vp g passes through the origin O.
AY Suppose co-ordinates of K are (x,y)
Y’ o) Equation of OK is x+my=0 ....... (2)
’ -1 (b-ma) Y ]
m -1
X’
PANCE >< ><
0 ~ = X m 0 ] m

Since the origin and the given line

remain unchanged we have from (1) -m(b-ma)zb-ma Cmi+
and (2) e -m(b-ma)  b-ma

| 1 o 1 1+m’ Y 1+m’

[1 Ll lf 1,1 b-ma
Vo> »* \p* ¢ Yy_  I+m’ 1 y

. e e T m=-xX

I x -mb-ma) m g
B a 1+m’

Substituting in (1)

2
X X
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2
7 -y+b+-).c,a
y y

X -y +by+ax=0

=0

Orx’+y*-by-ax=0

Locusof Kisx’+y’-ax-by=0

7. Find the equation of the straight lines
passing through the point (-10,4)
and making an angle ? with the line
x — 2y = 10 such that tan = 2,

Sol: Equation of QR is x-2y = 10
Suppose slope of
PO is m, PQ
passes  through
P(-10,4)
Equation of PQ is
yv—4=  m(x+10)

P(-10,4)

S0 x=2y=10 R

=mx+10m
i.e, mx-y +

(10m+4) = 0
tan@ =2 = cosf =

|a1a2+b1b2:
\{af +b12\||/ a; +b;
1 |m+2

J5 [1+a Jm’+1
Squaring and cross multiplying

ml+1=(m+2)?=m?+4m+4
dm+ 3 =0 m = - 3/4
Case (i) : Co-efficient of m?> = 0
Hence PR is a vertical line

= One of the rootsis oo

.~ Equation of PRis X + 10 = 0
Case3(ii) : m = 3/4
Substituting in (i)
Equation of PQ is

;?x y+(-i40+4] 0

cosf =

4

S 3 dy 4 14=0
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