Straight Line

1.Basic Geometry, H/G/O/I

2.Distance & Section formula, Area of triangle,
co linearity

3.Locus, Straight lin
4. Different forms of straight line equation

5.Examples based on different form of straight
line equation

6. Position of point with respect to line, Length
of perpendicular, Angle between two straight
lines




Straight Line

/.Parametric Form of Line

8. Family of Lines

9. Shifting of origin, Rotation of axes
10.Angle bisector with examples

11.Pair of straight line, Homogenization




Straight Line

No. of Questions

2009 2010 2011
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Basic Concept




Determinants

Array of No.
a,x+by+c, =0

X +hy+c,=0




Value of x and y

In Determinant form




. b,c, —b,c, .

X

a,b, —a,b,




_ ¢, —¢,a,

:.:llb2 - ﬂzbl




Method of Solving
2 X 2 Determinant




Method of Solving
2 X 2 Determinant

=b,c,—b,¢,




Method of Solving
3 x 3 Determinant




Definition of Minor
M ij]

Minor of an element Is defined as minor
determinant obtained by deleting a particular

row or column in which that element lies.




Example




Example

4y

a3,

Minorofa,, =M, =

a4,

a3,

4,3

a3;3

45

a3y

53

a33




Cofactor

Ci = (-1) JMij




Example




Example




Value of Determinant in term
of Minor and Cofactor




Value of Determinant in term
of Minor and Cofactor

D=a,My—-a,M;;+383; My,




Value of Determinant in term
of Minor and Cofactor

D=a,My—-a,M;;+383; My,

D=a,Cpy+a,;Cpp+a3C;




Note

A determinant of order 3 will have 9 minors

each minor will be a minor of order 2




Note

A determinant of order 3 will have 9 minors
each minor will be a minor of order 2
A determinar of ordel 4 will have 16 minors

each minor will be a minor of order 3




Note

A determinant of order 3 will have 9 minors
each minor will be a minor of order 2

A determinar of ordel 4 will have 16 minors
each minor will be a minor of order 3

We can expand a determinant in 6 ways (fc

3x3 determinant)
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Examples

-2
3 -2 1 1=0.Findk
-3 3




Examples

— 0, Find x




Properties of Determinant




P-1 Property

The value of determinant remains same If
row and column are interchanged




P-1 Property

The value of determinant remains same If
row and column are interchanged

A1 A2 A3 A Ay

# # ¥ DT=i #
A1 A3 Ay3 A2 A

a31 A3 A3 A3 A3




Skew Symmetric Determinant

D'=-D
Value of skew symmetric determinant is zero




P-2 Property

If any two rows or column be interchanged t
value of determinant is changed in sign only.




P-2 Property

If any two rows or column be interchanged t
value of determinant is changed in sign only.
Example :




P-3 Property

If a determinant has any two rowar column
same then Its value Is zero.




P-3 Property

If a determinant has any two rowar column
same then Its value Is zero.
Example :




P-4 Property

element of any rowor column be
nlied by same number than determinant
nlied by that number




P-4 Property

element of any rowor column be
nlied by same number than determinant
nlied by that number

a, b,
ka, kb,




P-5 Property

If each element of any rowr column can be
expressed as sumof two terms then
determinant can be expressed as sointwo

determinani.




P-5 Property

If each element of any rowr column can be
expressed as sumof two terms then
determinant can be expressed as sointwo

determinant.
Example :

a,+x bty ¢tz

a,

Result can be generalized.




Example

r X n(n+1)/2
Q. If D.=2r-1 y n’
3r—-2 z n(3n-1)2

Find the value of inr
1=1




P-6 Property

The value of determinant is not changed by add
to the element of any rowr column the samed

multiples of the correspondin element of any othe!

row or column.




Example

R, > R;+iR,+pnR;




Example

a, +21a, +na,

a,

b, + b, + nc,

R, > R;+iR,+pnR;

¢, +Aic, + e,




Remainder Theorem

Any polynomial P(x) when divided by (X &)
then remainder will be Fex)

If P () = 0= x - aIs factor of P (x)




P-7 Property

If by putting x = a the value of determina
vanishes then (x-a) Is a factor of th

determinant.




Method

() Create zeros




Method

() Create zeros

() Take common out of rows and columns




Method

() Create zeros

() Take common out of rows and columns
(i) Switck ovel betweel variable to creat

identical rowor column.




Example

Q. Showthat

==y -2 (2-X




Prove that

(b+ c)z a’ be
(c+ a)z b ca
(a+ :!’1)2r ¢ ab

=(@+b’+c)(a+b+c)(a-b)(b-c)(c-¢




Prove that

I+a 1 1
1 I1+b 1
1 1 I+c




1 X X+ 1
2x xX(x—1) (x+1)x
x(x—-1) x(x-Dix-2) (x+D)x(x-1)

Find f(100) (JEE99)







A\ :(1— }-’)(}-’— Z)(Z— K)(X-I— Y+ Z)




23 66
36 55

11
26

63 143 37




sin“A  cotA 1
sin“‘B  cotB 1

o 2 1
sin"C cotC 1







System of Equation

ax+by+c =0

ax+by+c,=0




System Consistant

b

# bI = unique solution




System Consistant

1

b

= unique solution

a b % .
I 1 1 — nosolution
b, ¢,




System Consistant




Triangle




Triangle

LB>ZC

b > c
A+ B+/C=nrm

a+ b >c

a—b|<c




Angle bisector




Angle bisector




Angle bisector

| i1s called Incentre (Point of concurrency o
Internal angle bisector)




Incircle

C

Circle who touches sides of triangle Is calle

Incircle, =3




Altitude

Perpendicular frorvertex to opposite side

(Orthocenter)




Median

Line joining vertex to mid point of opposite sides

(Centroid)




Perpendicular bisector




Perpendicular bisector

A . : s B

Any point on perpendicular bisector Is at equ

distance fromA & B




Circumcircle

O IS circumcentre

R IS circumradius




Note

In Right angle triangle




Note

G (centroid) & | (Incentre) always lies in interior

of triangle whereas H (Orthocenter) & O

(Circumcentre) lies inside, outside or peripher

depending upon triangle being acute, obtuse

right angle.




Quadrilaterals




Note

Sumof all interior angles of n sided figure Is
=(nN—-2)x




Parallelogram

() Opposite sides are parallel & equal

(1) adjacent angles are supple-
D

-mentan
. . b <
(iiiy Diagonals are bisected. ’A
A il

a




Parallelogram

1 .
Area parallelograns S d d,sing

DE =b sin®

Area of parallelograns ab sinG




Rhombus

Parallelogranwill be Rhombus

If

() Diagonal are perpendiculal

() Sides equal

(1) Diagonal bisects angle of parallelogram

(iv) Area of Rhombus :%dldz




Rectangle

Parallelogranwill be Rectangle
If
(1) Angle 90°

‘b

(2) Diagonals are equal -
(3) @+b*=c A

Rectangle is cyclic quadrilateral




Square

A Rectangle will be square
If
(1) Sides equal

a

(2) Diagonal are perpendicul

(3) Diagonal are angle bisect a




Square

A Rhombus will be square
If

(1) Diagonal are equal
(2) Angle 90°




Trapezium

(1) One pair of opposite sides are parallel

area =é x(a+b)h




Kite

(1) One diagonal divide figure into two congrue
part

(2) Diagona are perpendicule

1
(3) Area =3 dd,




Cyclic Quadrilateral

.  Vertices lie on circle
D

. A+C=n=B+D

. AE x EC=BE x DE







(EB) (EA) = (EC) (ED) = (ET)= (EP) (EQ)




PTolmey’s Theorem




PTolmey’s Theorem

Sum of product of opposite side = Product c
diagonals




PTolmey’s Theorem

Sum of product of opposite side = Product c
diagonals




PTolmey’s Theorem

Sum of product of opposite side = Product c
diagonals

(AB) (CD) + (BC) (AD) = (AC) (BD)




(Point)
Geometry
Co-

ordinate
Geometry

(X)
Algebra




Distance Formulae




Distance Formulae




Distance Formulae




Example

Find distance between following points :-

Q.1 (1,3),(4,-1)




Find distance between following points :-
Q2 (01 0)1 (_51 _12)




Find distance between following points :-




Find distance between following points :-




Find distance between following points :-
Q.5 (0, 0) (2co8, 2sin0)




Section Formulae
(Internal Division)




Section Formulae
(Internal Division)

m 1

—
A(x,Y,) P B(x,,Y,)




Section Formulae
(Internal Division)

m 1

—
A(x,Y,) P B(x,,Y,)

b mx,+nx, my,+ny,
m+n  m+n




Coordinate of mid point of
AX,Y,) B(X,Y,)




Coordinate of mid point of
AX,Y,) B(X,Y,)

X, +XxX, V,+V
_ 1 2 JI1 J2

2 2




Example

Q. Find points of trisection of (1, 1) & (10, 13)




Co-ordinate of G




Co-ordinate of G

A (X, y,)




Co-ordinate of G

A (X, y,)

G| Bt 5t R, Vi+y,+Y,
R | 3




Example

Q. Find mid points of sides ol If vertices are
given (0, 0), (2, 3), (4, 0). Also find coordinatt
of G




Q. Find the ratio in which point on x axis divide

the two points. (1,1), (3, -1) internally.




Section Formulae
(External Division)




Section Formulae
(External Division)

m n
B




Section Formulae
(External Division)

m n
B P

P mx,—nx, my,—ny,
m-n = m—n




Example
Q. Find the point dividing (2, 3), (7, 9) externall

In the ratio 2 : 3




Harmonic Conjugate




Harmonic Conjugate

If a point P divides ABinternally in the ratio a : b
and point Q divides ARBxternally in the ratio a : b,
then P & Q are said to be harmonic conjugate

eacl otherw.r.t. AB




Harmonic Conjugate

If a point P divides ABinternally in the ratio a : b
and point Q divides ARBxternally in the ratio a : b,
then P & Q are said to be harmonic conjugate

eacl otherw.r.t. AB

B




Harmonic Conjugate

If a point P divides ABinternally in the ratio a : b
and point Q divides ARBxternally in the ratio a : b,
then P & Q are said to be harmonic conjugate

eacl otherw.r.t. AB




Harmonic Mean




Harmonic Mean

~ 2AP AQ
AP+ AQ

AB




() Internal & external bisector of an angle of €

A divide base harmonically




() Internal & external bisector of an angle of €

A divide base harmonically




() Internal & external bisector of an angle of €

A divide base harmonically

D & D' are harmonic conjugate of each othe




Example

Q. If coordinate of A& B is (0, 0) & (9, 0) find
point which divide ABexternally In the ratio
1 : 2 find its harmonic conjugate.




External & Internal common tangents divides
line joining centre of two circles externally &
internally at the ratio of radii




External & Internal common tangents divides
line joining centre of two circles externally &
Internally at the ratio of radi




External & Internal common tangents divides
line joining centre of two circles externally &
Internally at the ratio of radi

O, and Q, are harmonic conjugate each other.




@& Co-ordinates of Incentre (1)




@& Co-ordinates of Incentre (1)

b

a+b+c a+b+c

. ( ax, +bx, +ex, ay, +ay, +ay, )




(9§ Co-ordinates of Incentre (1)

b

a+b+c a+b+c

A, Y)

I/ :({I’YI +bx, +ox; ay, +ay, +ay, )




QlIfP(1,2),Q(4,6),R(5,7)and S (a, b) are't
vertices of parallelograRQRSthen
(A)a=2,b=4 (B)a=3,b=4
(C)a=2,b=3 (D)a=1lorb=-1

[INT-JEE 1998]




Q.2 The incentre of triangle with vertic(l,ﬁ)
(0,0) and (2,0) Is
(A) (1.V3/2) (B) (2/3.1/V3)
(C) (2/3.3/2) (D) (1.1/V3)
[IIT-JEE 2000]




S.L. Loney

Assignment - 1




Find the distance between the following pairs
points

Q.1 (2,3)and (b, 7)

Q.2 (4,-7)and (-1, 5)

Q.3 (a,0)and (0, b)

Q4 (b+c,c+a)and(c+a,a+hb)

Q5 (a cozsa, a sina) anc (azcosB, a sinp)

Q.6 (am< 2am) and (am<, 2am)

Q.7 Lar;ldowglm a figu:% the r&)Sition of the poin
(1, -3) and (-2, 1), and prove that the dista
between thens 5.

Q.8 Find the value of xif the distance between th
points (x, 2) and (3, 4) be 8.




Q.9 Aline is of length 10 and one end is at th¢
point (2, -3); If the abscissa of the other en
be 10, prove that its ordinate must be 3 or -9

Q.10Prnve that the points (2a, 4a), (2a, 6a) a
(2a++3a.5a)

are the vertices of an equilatera
triangle whose side Is 2a.

Q.11 Prove that the points (2, -1), (1, 0), (4, 3), an
(1, 2) are at the vertices of a parallelogram
Q.12Prove that the points (2, -2), (8,4), (5,7

and (-1,1) are at the angular points of ¢
rectangle.




Q.13 Prove that the pom(—ﬁ E] is the centre o
the circle circumscribing the triangle whose

angular points are (1, 1), (2, 3), and (-2, 2).
Find the coordinates of the point which
Q.14 Divide the line joining the points (1, 3) and

(2, 7) Intheratic 3 : 4.

Q.15 Divides the same line in the ratio 3 : -4.
Q.16 Divides, internally and externally, the line
joining (-1, 2) to (4, -5) Inthe ratio 2 : 3.

Q.17 Divide, Internally and externally, the line
joining (-3,-4)to (-8, 7) Intheratio 7 : 5




Q.18 The line joining the point (1, -2) and (-3, 4)
trisected; find the coordinate of the points
trisection.

Q.19 The line joining the points (-6, 8) and (8, -6)
dividec Into four equa pats find the
coordinates of the points of section.

Q.20 Find the coordinates of the points whi
divide, Internally and externally, the lin
joining the point (a + b, a — b) to the pol
(a—b,a+Db)intheratioa:b.




Q.21 The coordinates of the vertices of a triangls
are (x v,), (X, y,) and (X, y,). The line
joining the first two Is divided In the ratio |
k, and the line joining this point of division
to the opposite angular point is then dividec
In the ratic m : k + |. Find the coordinat of
the latter point of section

Q.22 Prove that the coordinate, x and y of the
middle point of the line joining the point (2,
3) to the points (3, 4) satisfy the equation,

X—y+1=0




Coordinates of Il, | & |

2 3




Coordinates of Il, | & |

2 3




Coordinates of Il, I2 & | ;

b

—a+b+c —a+b+c

I, = [ —ax, + bx, +ox, —ay, +ay, +ay, ]
=




Coordinates of Il, I2 & | ;

b

—ax,+bx,+cx, —ay,+ay, +ay, ]
—a+b+c —a+b+c

b

ax; —bx, +cx; ay, — by, +cy;
a—b+c a—b+c




Coordinates of Il, I2 & | ;

b

—ax,+bx,+cx, —ay,+ay, +ay, ]
—a+b+c —a+b+c

b

a—b+c a—b+c

ax; —bx, +cx; ay, — by, +cy; J

b

(m‘:f +bx, —cx; ay, +by, —cy, ]
a+b—-c a+b—-c




Examples

Q.1 Mid point of sides of triangle are (1, 2), (O, -
and (2, -1). Find coordinate of vertices




Q.2 Co-ordinate A, B, C are (4, 1), (5, -2) and (3,
Find D so thatA, B, C, D isq["




Q.3 Line 3x +4y =12, x =0, y = 0 forna A.
Find the centre and radius of circles touching
the line & the co-ordinate axis.




Q.4 Orthocenter and circumcenter oAABC are
(a, b), (c, d). If the co-ordinate of the vertex A
are (x, y,) then find co-ordinate of middle
point of BC.




Q.5 Vertices of a triangle are (2, -2), (-2, 1), (5, ?
Find distance between circumcentre & centro




Area of equilateral triangle

V3

=T(side)2




Area of Triangle




Area of Triangle

A =

1
2

Where &, y,) (X, ¥,), (X, y,) are coordinates o

vertices of triangle




Condition of collinearity of
A (X, Y,), B(X,Y,), C(X, Y,)




Condition of collinearity of
A (X, Y,), B(X,Y,), C(X, Y,)




Area of n sided figure




Area of n sided figure




Example

Q.1 Find k for which points (k- 1, 2— k),
(1-k, k) (2 + K, 3—K) are collinear.




Q.2 If points (a, 0), (0, b) and (1, 1) are colline

then prove the 1 +£ =1

a




Q.3 Find relation between x & y If X, y lies on lin
joining the points (2;-3) and (1, 4)




Q.4 Showthat (b, c+a) (c,a+b)and (a, b +c) a
collinear.




Q.5 If the area ofA formed by points (1, 2), (2, 3
and (X, 4) I1s 40 sg. unit. Find x.




Q.6 Find area of quadrilateral A (1, 1); B (3, 4);
C (5, -2) and D (4, -7) In order are the
vertices of a quadrilateral.




Q.7 Find co-ordinate of point P if PA PB and
area ofAPAB = 10 if coordinates of A and B
are (3, 0) and (7,0) respectively.




Q.8 Find the area of thé\ if the coordinate of
vertices of triangle are

(ﬂtf ,2at, ) (a@ ,2at, ), (ﬂti ) ﬂt3)




Assignment- 2




Find the areas of the triangles the coordinate ¢

whose angular points are respectively.

Q.1 (1,3),(-7,6)and (5, -1)

Q.2 (0,4), (3, 6)and (-8, -2).

Q.3 (5, 2), (-9, -3) and (-3, -5)

Q4 (a,b+c),(a,b—c)and(-a,c)

Q5 (a,c+a),(a,c)and(-a,c—a)




Prove (by shewing that the area of the triangls
formed by thems zero that the following sets of

three points are in a straight line :

Q.6 (1,4),(3,-2) anc (-3, 16)

Q.7 [—éﬁ] (-5, 6) and (-8, 8).

Q.8 (a,b+c),(b,c+a),and(c,a+Db)




Find the area of the quadrilaterals the coordinate

of whose angular points, taken in order, are :
Q9 (1,1),(3,4),(5,-2)and (4, -7)
Q.10 (-1, 6), (-3, -9), (5, -8) and (3, 9)







To FIind Locus

(1) Write geometrical condition & convert them

algebraic




To Find Locus
(1) Write geometrical condition & convert them

algebraic

(2) Eliminate variable




To FInd Locus
(1) Write geometrical condition & convert them
algebraic

(2) Eliminate variable

(3) Getrelation between h and k.




To FIind Locus

(1) Write geometrical condition & convert them
algebraic

(2) Eliminate variable

(3) Getrelation between h and k.

(4) To get equation of locus replace h by x & k by




Example

Q.1 Find locus of curve / point which Is equidista

from point (0, 0) and (2, 0)




Q.2 If A(O, 0), B (2, 0) find locus of point P suc
thatLJAPB = 90°




Q.3 If A(O, 0), B (2, 0) find locus of point P suc
that areafA APB) =4




Q.4 If A & B are variable point on x and y axis

such that length (AB) = 4. Find :
() Locus of mid point of AB




Q.4 If A & B are variable point on x and y axis

such that length (AB) = 4. Find :

(i) Locus of circumcentre cAAOB




Q.4 If A & B are variable point on x and y axis

such that length (AB) = 4. Find :
() Locus of G of AAOB




Q.4 If A & B are variable point on x and y axis

such that length (AB) = 4. Find :
(iv) Find locus of point which divides
segment ABnternally intheratiol: 2, 1

from x axis




Q.5 A(1, 2) is a fixed point. A variable point B lies

on a curve whose equation isty* = 4. Find

the locus of the mid point of AB




Parametric point




Example

Q.1 Find equation of curve represente
parametrically by x = cd¥ y = sird




Q.2 Find equation of curve if x = 2cBsy = sinB




Q.3 FIind equation of curve if x = sé¢cy = 2tar




Q.4 Find equation of curve if x =4ty = 2at




Q.5 Find locus of point P such that ;
PF, +PF,=2a&F=(c,0)&F,=(-c, 0)




Q.6 Find locus of point P such that
|PA— PB| = 2a & coordinates of A, B are
(¢, 0) & (-c, 0)




Assignment- 3




Sketch the loci of the following equations :
Q.1 2x+3y=10

Q.2 4x—-y=7

Q.3 ¥—-2ax+y=0

Q4 x°—dax+y*+3a°=0

Q.5 y=x
Q.6 3x=y-9




A and B being the fixed points (a, 0) and (-a, O
respectively, obtain the equations giving the locu

of P, when :
Q.7 PA — PP = a constant quantity = 2k

Q.8 PA=nPB,nbeing constant.

Q.9 PB + PC = 2PA C being the point (c, 0)

Q.10 Find the locus of a point whose distancs

from the point (1, 2) is equal to its distance
fromthe axis of y.




Find the equation to the locus of a point which g

always equidistant fromthe points whose

coordinate are
Q.11 (1, 0) anc (O, -2)
Q.12 (2, 3) and (4, 5)

Q.13(a+b,a-c)and (a—b,a+b)




Find the equation to the locus of a point whic

moves so that

Q.14 Its distance fronthe axis of X Is three times
its distance fronthe axis of .

Q.15 Its distance fronthe point (a, 0) Is always
four times its distance frortne axis of y.

Q.16 The sunof the squares of its distances from
the axes Is equal to 3.




Q.17 The square of its distance frahe point (0, 2)

IS equal to 4.

Q.18 Its distance fronthe point (3, 0) is three time
its distance fron{0, 2)

Q.19 Its distance fronthe axis of x Is always oné

half its distance fronthe origin.




Straight Line

Locus of point such that if any two point of this
locus are joined they define a unique direction.




Inclination of Line




Inclination of Line




Inclination of Line




29 Slope / Gradient (m)




Slope / Gradient (m)




Slope of line joining two points




Si
0
pe
of i
Iin
o
joining
tw
0
pol
INtS

B
(X5, ¥2)
2

%@“ﬁb

4"‘“




Slope of line joining two points

B (x;, ¥,)

3
-

*
.
4"‘

Y=V

X, — X,

m=rtana =




Example

Q.1 Find slope of joining points (1, 1) & (100, 100




Q.2 Find slope of joining points (1, 0) & (2, O)




Q.3 Find slope of joining points (1, 9) & (7, O)




Equation of Line In

Various Form




General Form




Point Slope Form

(Yy—y)=m(X-X)




Example

Q.1 Find equation of line having slope 2 a

passing through point (1, 3)




Q.2 Find equation line having slo /3  and pass

through point (1, 7)




Q.3 Line passing through (1, 0) and (2, 1) Is rotat

about point (1,0) by an angle 15° in clockwis

direction. Find equation of line in neposition.




Two Point Form




Two Point Form

Y,y |
(y=y;)=="—L(x-x,)
X, — X,




Example

Q.1 Find equation of line joining (1, 1), (3, 4)




Determinant Form




Determinant Form




Intercept Slop Form




Intercept Slop Form

y=mx+cC




Intercept Slop Form

y=mx+cC

y=mx [if line passes through origin]




Example

Q.1 Find slope, x Iintercept, y intercept of lines
() 2y=3x+7




Example

Q.1 Find slope, x Iintercept, y intercept of lines
() 2x+7y—-3=0




Example

Q.1 Find slope, x Iintercept, y intercept of lines
(1) line joining point (1,1), (9, 3)




Double Intercept Form




Double Intercept Form




Example

Q.1 Find equation of straight line through (1, 2
& If Its X Intercept Is twice the y Intercept.




Q.2 Find equation of line passing through (2,
and having Intercept of y axis twice Its
Intercept on x axis




Normal Form




Normal Form

X COM + ysina = p ; a [0, 2m




Example

Q.1 Ifequationoflineis3x—4y+5=0
convertline in
(1) Intercept form




Example

Q.1 Ifequationoflineis3x—4y+5=0
convertline in
() Double intercept form




Example

Q.1 Ifequationoflineis3x—4y+5=0
convertline in
(i) Normal form







Note

(1) Line having equal intercept m =-1




Note

(1) Line having equal intercept m =-1
(2) Line equally inclined with coordinate axis
>m=x1




Example

Q.1 Find equation medians oAABC where
coordinate of vertices are (0,0), (6,0), (3,8)




Q.2 If p I1s perpendicular distance fromrigin
upon line whose intercept on coordinate ax
are a & b prove that

1 1 _1
2l b pz




Q.3 Find locus of middle point of ABvhere A is
X Intercept and B is Y Intercept of a variabl
line always passing through point (2,3)




Q.4 Find number of lines passing through (2,4)
forming a triangle of area 16 units with th
coordinate axis.




Q.5 Find equation of line
(D Cuts off Intercept 4 on X axis ant
passing through (2, -3)




Q.5 Find equation of line
() Cuts off equal Intercept on coordinat
axis and passes through (2, 5)




Q.5 Find equation of line
(i) Makes an angle 135° with positive x
axis and cuts y axis at a distance
from the origin




Q.5 Find equation of line
(iv) Passing through (4,1) and making wi
the axes In the first quadrant a triang

whose area is 8




Q.6 Find equation of the two lines which join
origin and points of trisection of the portion
of line x + 3y — 12 = 0 intercepted between
co-ordinate axis.




Line In

Determinant Form




Equation of Median Through
A (X, Y,) INAABC




Equation of Median Through
A (X, Y,) INAABC




Equation of Internal Angle
Bisector




Equation of Internal Angle
Bisector




Equation of External Angle
Bisector




Equation of External Angle
Bisector




Equation of the Altitude




Equation of the Altitude




Assignment- 4




Find the equation to the straight line

Q.1 Cutting off an intercept unity fromthe
positive direction of the axis of y and inclined
at 45° to the axis of x.

Q.2 Cuttinc off ar intercep -5 from the axis of y
and being equally inclined to the axes.

Q.3 Cutting of an intercept 2 fronthe negative
direction of the axis of y and inclined at 30°
to OX.




Q.4 Cutting off an Intercept -3 fronthe axis of y

1-..

and inclined at an angtan to the axis of X

Find the equation to the straight line

Q.5 Cutting off intercepts 3 and 2 frothe axes.

Q.6 Cuttinc off intercept -5 anc 6 from the axe:.

Q.7 FIind the equation to the straight line whic
passes through the points (5, 6) and
Intercepts on the axes.

()  equal In magnitude and both positive.
()  equal In magnitude but opposite In sign




Q.8 Find the equations to the straight lines whi
passes through the point (1, -2) and cut ¢

equal distance frorthe two axes.

Q.9 Find the equatiol to the straigh line which

passes through the given point,(¥') and Is
such that the given point bisects the pe

Intercepted between the axes.




Q.10 Find the equation to the straight line whic
passes through the point (-4, 3) and Is su
that the portion of it between the axes

dividec by the point of the ratic 5 : 3.

Trace the straight line whose equation are
Q.1llx+2y+3=0 Q.12 5x-7y-9=0
Q.133x+7y=0 Q.14 2x—-3y+4 =0




Find the equations to the straight lines passi

through the following pairs of points
Q.15 (0,0) and (2, -2)

Q.16 (3,4) and (5, 6)

Q.17 (-1, 3) and (6, -7)

Q.18 (0, -a) and (b, 0)

Q.19 (a,b)and (a + b, a—Db)




Find the equation to the sides of the triangles
coordinate of whose angular points are respective
Q.20 (1, 4), (2, -3),and (-1, -2)

Q.21 (0, 1), (2, 0), and (-1, -2)

Q.22 Find the equation to the diagonals of t

rectangle the equations of whose sides are

X=a,X=ay=b,andy=0D0b




Q.23 Find the equation to the straight line whic
bisects the distance between the points (a,
and (a, b)) and also bisects the distang

between the points (-a, b) and,(&').

Q.24 Find the equations to the straight lines whi

go through the origin and trisect the portion ¢
the straight line 3x+y = 12 which |

iIntercepted between the axes of coordinates




94 Angle Between Two Lines




94 Angle Between Two Lines

m, —m,

I1+mm,




Condition of lines being ||




Condition of lines being ||




Condition of lines being
Perpendicular




Condition of lines being
Perpendicular




Equation of line parallel to
ax+by+c=0




Equation of line parallel to
ax+by+c=0

ax + by +A=0




Angle of line Perpendicular to
ax+by+c=0




Angle of line Perpendicular to
ax+by+c=0

bx—-ay +A =0




Inclination of lines are
complementary




Inclination of lines are
complementary




Example

Q.1 Find equation of line parallel and perpendic
to y = 3 and passing through (2, 7)




Q.2 Find the equation of line parallel ahdto x = 1
and passing through (-9, -3)




Q.3 Find equation of line parallel and perpendic
to 2x + 3y = 7 and passing through (2, -3)




Q.4 Line 2x+8y=/ Intersects coordinate axis
A&B . Find perpendicular bisector of AB




Q.5 A0, 8), B(2, 4) & C(6,8) find equation of
altitudes, [ bisectors and Coordinates o
Orthocenter and Circumcenter




To FIind Tangent of Interior
Angles of Triangle




To FIind Tangent of Interior
Angles of Triangle

m,—m
Tan A =—} E

1+m, m,




To FIind Tangent of Interior
Angles of Triangle

m,—m
Tan A =—} E

1+m, m,

m,—m
TanB=—2 3

1+m, m;




To FIind Tangent of Interior
Angles of Triangle

m,—m
Tan A =—} E

1+m, m,

m,—m
TanB=—2 3

1+m, m;

TanC =
1+mm,




Example

Q.1 IfaAABC is formed by the lines
2X+y—-3=0,x—-y+5=0and3-y+1=0
then obtain tangents of the interior angles of
triangle




Q.2 Equation of line passing through (1, 2) maki
an angle of 4%with the line X+ 3y = 10




Assignment- 5




Find the angles between the pairs of straight lines
Q.1 X—}f’ﬁ =5 and V3 x+ y =7

Q.2 x—4y=4and6x—-y 11

Q.3 y=3x+7and3y—x=8

QS (IT? — mn)y — (mn + ﬁ)X +n3 and (mn N n%)

= (mn —rHx + m>




Q.6 Find the tangent of the angle between the ling
whose Iintercepts on the axes are respective
a, -b and b, -a.

Prove that the points (2, -1), (0, 2), (2, 3) an

(4, 0) are the coordinates of the angular poin

of a parallelogranand find the angle between

its diagonals.




Find the equation to the straight line

Q.8 Passing through the point (2, 3) an

perpendicular to the straight line 4x — 3y = 10
Q.9 Passing through the point (-6, 10) a
perpendicular to the straight lines 7x + 8y =5

Q.10 Passing through the point (2, -3) a

perpendicular to the straight line joining the

points (5, 7) and (-6, 3)




Q.11 Passing through the point (-4, -3) a
perpendicular to the straight lines joining (1,
and (2, 7)

Q.12 Find the equation to the streX_Y_ies draw

right angle: to the straigh line * °  througt
the point where it meets the axis of x.

Q.13 Find the equation to the straight line whi
bisects, and Is perpendicular to the straight |
joining the points (a, b) and (&').




Q.14 Prove that the equation to the straight line w

passes through the point (a é8@sa sir'd) and is

perpendicular to the straight line x séc+ y
cosed® =alilsxcob-ysinb=acosBD.

Q.15 Find the equation to the straigh lines which
divide, internally and externally, the line joini
(-3, 7) to (5, -4) In the ratio 4 : 7 and which &

perpendicular to this line.




Q.16 Through the point (3, 4) are drawn twg

straig

straig

Nt lines each iInclined at 45° to the

Nt line X — y = 2. Find their equations

and find also the area Iincluded by the thre

lines.

Q.17 Showthat the equation to the straight ling

passing through the point (3, -2) and incline

ﬁx+}-’=l are v+2=0 and }-’—ﬁx+2+3\/§=0




Q.18 Find the equations to the straight lines wh

pass through the origin and are inclined at

to the straight linex+y +v3(y-x)=a

Q.19 Find the equations to the straight lines wh
pas: througt the point (h, k) anc are inclinec al

an angle tarm to the straight line y = mx + c.




Reflection of a Point about a line




Reflection of a Point about a line

TA




Reflection of a Point about a line




Reflection of a Point about a line

. AB=BC

iI. Angle 90




Example

Q.1 Find equation of line passing through (-2, -
making an angle otan™'3, with the line
4+ 3y =3




Q.2 Find reflection of point (1, -2) about the line
X—y+5=0




Q.3 Find reflection of point (1, -2) about the line
X+2y =0




Length of Ll from (x_, y,) on
ax+by+c=0




Length of Ll from (x_, y,) on
ax+by+c=0




Length of Ll from (x_, y,) on
ax+by+c=0

ax,+ by, +c¢
\/ﬂz+ b*




Distance Between
Two Parallel Lines




Distance Between
Two Parallel Lines

=()

I
£

’
<




Distance Between
Two Parallel Lines

=()

I
£

’
<




Example

1. Find distance between point (1, 2) and line
3X—-4y +1=0




2. Find distance between point (0, 0) and line
12x -2y + 7 =0




3. Find distance between line 3x + 4y + 7 =0
&o6x+8y—-17=0




Area of Parallelogram










Note

Two parallel lines are tangent to same circle.
Distance between them is diameter of the circle




Note

Two parallel lines are tangent to same circle.
Distance between them is diameter of the circle




Note

Equation of diameter parallel to tangent




Note

Equation of diameter parallel to tangent

ax+by+2x, =0

ax+by+a, =0




Note

Equation of diameter parallel to tangent

ax+by+2x, =0

byt A
&]X+b}'+( 1 2 2J=0

ax+by+a, =0




Area of right Isosceles) In
term of U from vertex




Area of right Isosceles) In
term of U from vertex

@
nA




Area of right Isosceles) In
from vertex




Area of equilateral A in terms of
median / angle bisector /
bisector / altitude




Area of equilateral A in terms of
median / angle bisector /
bisector / altitude




Area of equilateral A in terms of
median / angle bisector /
bisector / altitude

A\

hZ
B




Example

Q.1 Find area of equilater&l whose one vertex Is
(7, 0) & a side lies along line y = x




Q.2 Two mutually O lines are drawn passing
through points (a, b) and enclosed In
Isosceles) together with the line x coa +y
sina = p, Find the area oA




Q.3 The threelinesx+2y+3 =0, x+ 2y —=/0
and 2x —y — 4 = 0 fornthe three sides of a
square, Find the equation of the fourth side




Q.4 Find area of quadrilateral formed by the lines
3x—4y + 10 =0, 3x—4y + 20 =0,
4x + 3y + 10 =0, Ix+3y+20=0







o Parametric Form of Line /
Distance Form




o Parametric Form of Line /
Distance Form

V—V X—X
L : L 2 1 = 1 = r
SIno cos0




o Parametric Form of Line /
Distance Form

V—V X—X
L : L 2 1 = 1 = r
SIno cos0

or
X=X +rcosf,y=y,+rsin0




Example

Q.1 In what direction a line through point (1,
must be drawn so that Iits intersection point
with the line x + y = 4 may be at a distance o

? fromA




Q.2 If A(3,2), B(7,4), Find coordinate of C suc
thatA ABC is equilateral.




Q.3 Aline passing through A (-5, -4) meets the |
X+3y+2=0,2x+y+4=0and
Xx—y—-5=0atB,C,D

AB AC AD

1 (I_J {ﬂj :[LJ find the equation of line

[IIT-JEE 1993




Q.4 Two side of a rhombus lying in 1st o

_ oy Jx 2y 4x
are given p'y =— YXN=—.
9 YT 3

of longer diagonal OG 12, Find the equation

of other two sides




Assignments - 6




Find the length of the perpendicular drawn from

Q.1 The point (4, 5) upon the straight line 3x + 4y =
A
A

Q.2 The origin upon the straight |il§—

Q.3 The point (-3, -4) upon the straight line

12(x + 6) = 5(y — 2)

Q.4 The point (b, a) upon the straight Iii—%’ =1.
Q.5 Find the length of the perpendicufllar fraame
origin upon the straight line joining the tw
points whose coordinates are
(a cosa, a sina) and (a co$, a sinf)




Q.6 Shewthat the product of the perpendiculs

drawn fromthe two poill (J_r Jai—b2. 0)

upon the straight lin 2 cos0 + %sin@ =11is b

a
If p and p be the perpendicular frotte origin

upor the straigh lines whos¢ equation are
X secO +y cosed = a and
X c0SO -y sinb =a cos®

Prove that : 4p+ p2=&




Q.8 Find the distance between the two para

straight line y = mx + ¢ anc

y=mx+d

Q.9 What are the point on t

ne axis of x who

perpendicular distance frothe straight line

Y :
—+=-=l1sa’?
a b

Q.10 Find the perpendicular distance froine origin

of the perpendicular fronthe point (1, 2) upon

the straight lintx — 3y +4 =0




Position of point w.r.t. a Line




Position of point w.r.t. a Line




Position of point w.r.t. a Line

* B (x,,¥,)

(@x+by,*C) (axg+by;+c) >0




Position of point w.r.t. a Line

* B (x,,¥,)

0Y,+C) (axt
0y;+C) (axt




Example

Q.1 Find range of a for which (a®eand origin lie
on same side of line4x+4y—-3=0




Q.2 If point (a, &) lies between lines
X+y—2=0&4x+4y—-3 =0,
Find the range of a.




Q.3 Determine values od for which point
(o, ) lies inside the triangle formed by
thelines2x+3y-1=0,x+2y—-3=0
&5x—-6y—-1=0 [INIT-JEE1992]




9§ Condition of Concurrency




9§ Condition of Concurrency

[, =a,x+b,y+c,=0

[,=a,x+b,y+c, =0 are concurrent

L=a,x+b,y+c; =0




98 Condition of Concurrency

[, =a,x+b,y+c,=0

[,=a,x+b,y+c, =0 are concurrent

L=a,x+b,y+c; =0

b}
If | a, b.fr | =0
b3




Example

Q.1 FindKkiflines x-y3, x+y=7,kx+ 3y =4
are concurrent




Q.2 Prove that in ang altitudes are concurrent
[INIT-JEE 1998]




Q.3 LetA, allR thelines Ax +sinoy + cosi =0
X+ cosry +Sinn=0
—X+simy—-cost=0
If these lines are concurrent find the rangeof
If A =1 find general solution fou




Q.4 If bc#ad and the lines (sin@x+ay+b=0
(cos D)x+cy+d=0
2x+(a+2c)y+(b+2d)=0
are concurrent then find the most gene
values of6




Family of lines




Family of lines

()  Family of concurrent lines




Family of lines

() Family of parallel lines




Example

Q.1 Find the point through which the line
X—1+Ay=0 always passes through\[IR




Q.2 Find the point through which the line
Xx—2+A(y—1) = 0 always passes througiALIR




Q.3 Find the point through which the line
2X — 3\ = y+7 always passes through\[LIR




Type -1

Equation of line always passing through point
intersectionof, =0&1,=0

s | +Al=0 OAOR




Example

Q.1 Find equation of line passing throug
intersection of 3Xx -4y +6=0&Xx+y+2=_C
and
() Paralleltoliney=0




Example

Q.1 Find equation of Iline passing throug
intersection of 3Xx -4y +6=0&x+y+2=_C
and
() Paralleltolinex=7




Example

Q.1 Find equation of Iline passing throug
intersection of 3X -4y +6=0&x+y+2=0C
and
() At a distance of 5 units fronorigin




Example

Q.1 Find equation of line passing throug
Intersection of X -4y +6=0&Xx+y+2=(
and
(iv) Situated at maximundistance fronpoint

(2,3)




Type — 2
(Converse of Type - 1)




Type — 2
(Converse of Type - 1)

|, +Al, =0 always passes through intersection
,=0&1,=0




Example

Q.1 If a, b, c are in A.P. Find the point through
which ax+by+c = 0 always passes through.




Q.2 If a+3b = 5c, find the fixed point through
which line ax+by+c passes




Q3 Ifa+9¥=6ab +4éthenax+by+c=0
passes through one or the other of which twc
fixed points ?




Q.4 |If algebraic sunof the perpendiculars from
A(X,, Y,), B(X, ¥,), C(X, Yy,) on a variable
ine ax + by + ¢ = 0 vanishes then the
variable line always passes through.

(A) G of AABC (B) O of AABC
(C) | of AABC (D) H of AABC




Q.5 The family of lines x(azb)+y(a+3b) = a+b
always passes through a fixed point. Find t
point.




Q.6 The equations to the sides of a triangle are
X+2y=0,4x+3y=5and 3x +y = 0.
Find the coordinates of the orthocentre of
the triangle without finding vertices of
triangle.







Type - 3

H;=a,x+b,y+c,=10

Equation of diagonals off]
AC =1, - H i, =0




Type - 3

H;=a,x+b,y+c,=10

U, =a,x+b,y+c,

Equation of diagonals off]
AC =, - H i, =0
BD =W, - KM =0




Example

Q. Find the equations of the diagonals of t
parallelogranformed by the lines
2X—y+7=0,2Xx—-y-5=0,3x+2y —-5=(
&3x+2y+4=0




Optics Problems




Example
Q.1 (1) Find reflection of point A (1,7) about y axe

B (10, 3)




Example
Q.1 (i) Find reflection of point (10,3) about X axe

B (10, 3)




Example

Q.1 (m)If A1, 7) B (10, 3). Find coordinate of
point C & D

A,7)

B (10, 3)




Q.2 IfA(1, 2) & B (3, 5), point P lies on x axis
find P such that AR PBi1s minimum




Shifting of Origin




Shifting of Origin




Shifting of Origin




Example

Q.1 Find the newcoordinate of point (3, -4) If
origin is shifted to (1,2)




Q.2 Find transformed equation of the straight li
2x-3y+5 = 0 if origin is shifted to (3, -1)




Q.3 Find the point to which the origin should b
shifted so that the equation
x>+ y? — 5x + 2y — 5 = 0 has no one degre

terms




Q.4 Find the point to which the origin should b
shifted so that the equation
y2-6y-4x+13 = 0 is transformed to3= AX




Q.5 Find area of triangle formed with vertice
(2,0), (0,0), (1,4) if origin is shifted to (2010,
2012)




Note

Slope of line remains same after changing t
origin




Example

Q.1 If the axes are shifted to (1,1) then what d
the following equation becomes

(i) Xx°+xy—3y—-y+2=0




Example

Q.1 If the axes are shifted to (1,1) then what d
the following equation becomes
() xy—x—-y+1=0




Example

Q.1 If the axes are shifted to (1,1) then what d

the following equation becomes
(i) x°—y*—2x+2y=0




Rotation of Co-ordinate System




Rotation of Co-ordinate System




Rotation of Co-ordinate System




Example

Q. If the axes are rotated through an angle
30° in the anticlockwise direction about the
origin. The co-ordinates of point a (4—2v3)

In the In new system Find its old
coordinate.




Angle Bisector




Angle Bisector

Locus of point such that its distance frotwo
Intersecting lines is equal




Angle Bisector

Locus of point such that its distance frotwo
Intersecting lines is equal

a,x+b,y+c, :+5:121!i+b2}’+(’:2
22 2 32 2
\/‘]1 +b1 \/‘12 +b2




Example

Q. Find equation of angle bisector for lines
3X+4y+1=0,12x+5y+3=0




To discriminate between the
acute & obtuse angle bisector
(Method — 2)




To discriminate between the
acute & obtuse angle bisector
(Method — 3)




Example

Q. Find the bisectors between the line
4x + 3y — 7 = 0 and 24x#y-31=0.
ldentify acute/obtuse and origin containing/
containing




To discriminate between the
bisector of angle containing
origin and that of the angle not
containing origin.




To discriminate between the
bisector of angle containing
origin and that of the angle not
containing origin.

() Rewrite lines with same sign of absolute ter




To discriminate between the
bisector of angle containing
origin and that of the angle not
containing origin.

() Now positive sign will give you origin
containing angle bisector




Example

Q.1 The vertices of AABC are
A(-1, 11), B(-9, -8) and C(15, -2)
find the equation of the bisector of the ang|
at vertex A.




Q.2 Find bisectors between the lines
x+v3y=6+2J3 and

1—J§y=6—2J§




Note

If m, + m, =0 = lines equally inclined with the
axes.




Pair of Straight Line




Pair of Line Through Origin




Pair of Line Through Origin

ax® + 2h xy + by = 0 (2° equation)

(i) h?>ab= lines are real & distinct




Pair of Line Through Origin

ax® + 2h xy + by = 0 (2° equation)

(i) h?=ab= lines are coincidental




Pair of Line Through Origin

ax® + 2h xy + by = 0 (2° equation)
(i) h?< ab= lines are imaginary with real point

of intersectiol




Note

A homogeneous equation of degmeeepresenn
straight lines passing through origin.




Note

If y = m x & y=m,x be two equation representec
by ax+ 2h Xy + by2 0 then

_ —2h
m1+m2— b

a
mm, = b




p  Angle between two lines
ax‘+ 2hxy + by =0




s ANngle between two lines
ax‘+ 2hxy + by =0

2Jh%=ab
a+b

tanO =




Lines being perpendicular




Lines being perpendicular

coefficient of X + coefficient of ¥ = 0
lL,e.a+b=0




Lines are || / Coincident




Lines are || / Coincident

h?=ab




Lines are equally inclined to
X axis or coordinate axes
are bisectors




Lines are equally inclined to
X axis or coordinate axes
are bisectors

Coefficient of xy = |




Examples

Q.1 Find angle between lines given by
X2+ 4xy + 4y* =0




Q.2 Find angle between lines given by
X2+ 4xy +y* =0




Q.3 Find angle between lines given by-y8x* =0




Q.4 Find angle between lines given by xy =0




Q.5 Find angle between lines given by
3x?+ 10xy - 3y =0




Assignments - 7




FiInd what straight lines are represented by
following equations and determine the ang
between them

Q.1 X—7xy+12¢y=0

Q.2 4x*-24xy + 11y°=0
Q.3 33¥—-71xy—14y=0
Q.4 X¥-—6X+11x—6=0

Q5 yv¥-16=0
Q.6 V—xy2—-14¥y+ 24X =0




Q.7 X¥+2xyse®+y*=0
Q.8 X¥+2xycoB+y?=0

Q.9 Find the equations of the straight lines bisect
the angles between the pairs of straight Ii

giver in exampl¢2, 3, 7 anc 8.




General Equation of 2




General Equation of 2

axt + 2hxy + by + 2gx + 2fy + ¢ =0




Condition that 2° equation
@8 represents pair of lines




Condition that 2° equation
@8 represents pair of lines

abc + 2fgh — af— b — ch¥ = 0




Condition that 2° equation
@8 represents pair of lines

abc + 2fgh — af— b — ch¥ = 0

=0




Example

Q.1 Find whether 2— xy — Y —x + 4y —3 =0
can be factorized in two linears. If yes find t
factors. Also find the angle between the line




Q.2 12¥ + 7xy — 10y + 13x + 45y — 35 =0
factorize this In two linears.




Q.3 Find condition for which
ax’ + bxy + cxy*+ dy°=0
represent three lines two of which are at rig
angle.




Q.4 Prove that 3%x— 8xy —3yY =0 and x + 2y = 3
enclose a right isoscelds Also find area ofA.




Q.5 Prove that the lines
X —4xy + ¥=0and x + y = 1 enclose an
equilateral triangle. Find also its area.




Q.6 Find centroid ofA the equation of whose side
are 12X —20xy + 7y =0&2x -3y +4=0




Q.7 Find distance between parallel lines
(i) 4x°+4xy+y —6x—-3y—4=0




Q.7 Find distance between parallel lines
(1) x4 2V3xy+3y* = 3x-34/3y—4=0




Q.8 The equation & 6xy — 5y —4x + 6y +c=0
represents two perpendicular straight lines fi
‘a’and ‘c’.




Equation of angles bisectors of
ax‘ + 2hxy + by’ = 0




Equation of angles bisectors of
ax‘ + 2hxy + by’ = 0

2 2
X' —y Xy

a—b h




Example

Q.1 Find equation of angle bisector of straig
lines xy =0




Q.2 Find equation of angle bisector of straig
lines ¥ —y*=0




Product of LI dropped from
(X, y,) to line pair given by
ax‘+ 2hxy + by =0




Product of LI dropped from
(X, y,) to line pair given by
ax‘+ 2hxy + by =0

L 2 T .1"2
ax; +2hx,y,+ by, ‘

\/(a— b) +4h’




Homogenization




Homogenization

ax®+ 2hxy + by*+ 2gx+ 2fy+ c= 0
IX+ my+n=20




Homogenization

ax®+ 2hxy + by*+ 2gx+ 2fy+ c= 0
IX+ my+n=20

? ? A [ [x Y\
m:'+21m*+l;g*'+2_m( x+m1J+2ﬁ( x+m'1J (XH”JJ )

—n n




Example

Q.1 Find the equation of the line pair joining orig
and the point of intersection of the line 2x —y
and the curve X— y* — xy + 3x — 6y + 18 = 0
Also find the angle between these two lines.




Q.2 Find the value of ‘m’ If the lines joining the
origin to the points common to
X2+ y?+X—2y—-m=0&x+y=1
are at right angles.




Q.3 Showthat all chords of the curve
3X—y*—2X+4y=0
subtending right angles at the origin pa
through a fixed point. Find also the coordinate
of the fixed point. [IIMTFJEE1991]




Q.4 A line L passing through the point (2,
intersects the curve 4% y* —x + 4y — 2 = 0 at
the points A, B. If the lines joining origin anc
the points A, B are such that the coordinate a
are the bisectors between thaimen find the
equation of line L.




Q.5 A straight line Is drawn fronthe point (1,0) to
intersect the curve®+ y* + 6x — 10y + 1 = 0
such that the intercept made by it on the cur
subtend a right angle at the origin. Find t
equation of the line L.




Assignments - 8




Prove that the following equations represent t

straight lines; find also their point of intersection &

the angle between them
Q.1 6yY—xy—x+30y+36=0

Q.2 X—-5xy+4y+x+2y—2=0
Q.3 3y —8xy—3¥—29x + 3y — 18 = 0
Q4 Y+xy—2¥X—-5x—y—-2=0




Q.5 Prove that the equation,
X2+ 06Xy + 9y +4x + 12y —5=0

represent two parallel lines.

Find the value of k so that the following equatia
may represer pairs of straigh lines :

Q.6 6X+ 11xy—10y+x+31ly+k=0

Q.7 12¥—10xy+2y¥2+11x—-5y+ k=0

Q.8 12¥+kxy+2y"+11x—-5y+2=0

Q.9 6X+xy+ky’—11x+43y—-35=0




Q9 kxy—8x+9y-12=0
Q.10x2+% Xy +y*—5x—7y+k=0
Q.11 12¥+ xy — 6y —29x + 8y + k=0
Q.12 2%+ xy—y+kx+6y—9=0

Q.13x°+kxy+y*—5x—-7y +6=0

Q.14 Prove that the equations to the straight Ii
passing through the origin which make an an
a with the straight linesy + x = 0 are given t

the equation, <+ 2xy sec 2 + y*= 0




Q.15 The equations to a pair of opposite sides ¢

parallelogranare :
X°—7x+6=0andy—14y +40=0

find the equations to Its diagonals.




