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Unit—7: Plane Analytical Geometry
Straight Line.
Definition:  Distance between two points  P(x, , y,)

And O(x, ,y,) is given by
d =|Pg|= \/(xz -%)+0,-n) .
Example .1: Find the distance between the two points
P3,-2) and O(-1,-5) |
Solution: As we know that the distance between two points is
d=-‘j(xz—-xl)z+(y2 S e (D
Put x,=3, x,=-1, yy==2 and y,=-5 in (i)

= d=\[(-1—3)1+(—5—(-2))2

=JC 4P +(-5+2)F =416+ (-3)
=> d=16+9=25=5
Ratio formula : Let P(x, ,») and O(x,, y,) are two

points of a line segment. '
Let R(x, y) be the point which divides PQ in ratios

m, : m, internally , then the coordinates of R is
R(x,y) =R(mlx2 +m, X, ,m,yz +m, Y, J

m, +m, m, +m,
(1) If R(x, y)is the mid point of PO then

R(x,y)=[x’;x2, y‘;yz]-

(2) Let R(x, y) be the point which divides PQ in ratios
m, :m, externally , then the coordinates of R is

R(x y)=R['"lI2".’"="‘l Y2 — 722 J

m—m, = m-—m,
Example .2: Find the coordinates of the point which divides
the line segment PQ joining the two points
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(a) P(1, 2) and Q(B 3 4) in the ratio 5:7

(b) P(3,4) and QO(-6,2) in theratio 3:-2.

Solution: (a) P(1, 2) and Q(3,4) intheratio 5:7

Let R(x, y) be the point which divides PO in ratios
m, :m, internally , then the coordinates of R is

R(x,y)=R(m‘x2+m’x‘ o L R > ] )
m, +m, m, +m,

Put x,=1,y,=2 ,x,=3 ,y,=4
and m =5 , m=7 put(i

R(x, y)=3((5)(3'5): 57)(1), (5)(45)1(77)(2))

=R[15+7 , 20+14]=R(gg . g]
12 12 12" ®

A2
6 16

) P(3,4) and Q(-6,2) in theratio 3:-2.
Let R(x, ) be the point which divides PQ in ratios
m, : m, internally , then the coordinates of R is

R(x v)zR(m‘x2+m2x1 my, +m,y, D)
- k mo+m, = m +m,

Put x, =3 ,y,=4 , x,=-6 ,y,=2
and m =3 , m,=-2 put(j)

BX=6)+(-2)3) (3)2)+(-2)X4
Rl )= A D920 61a)+ 240

=R[—18—6 ’ 6—8)
1 1

=R(-24,-2) Ans.
Concurrent lines: Two or more than two lines are
concurrent if they are passing through the same point .
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(i) Show that the Medians of triangle are concurrent.

Solution : The line through the vertex and mid point of a
side of a triangle is called median .

Let A(x,,y), B(x, , y,) and C(x, , y,) are the vertices
of a triangle ABC. C

Let D ,E ,F arethe

Mid points of sides F E
AB , BC ,CA respectively .

Then coordinates of the mid

points D(x‘;xz ,y}-;sz , A D B
E X, +X3 Yt ), and F X + X5 .V:‘*'.VaJ .
3 * 3 g * 3

Now AE , BF ,CD are the medians of triangle ABC.
Let G(x ,y) be the centroid of triangle ABC which divides

each median in the ratio of 2:1
Let - G(x ,y) divides the median AE in ratio m, =2, m, =1

Then by ratio formula the coordinates of G(x,y) is

R(x ,y)= R[’"lxz +mx ’ my, T m) J +enee(i)

m, +m, m, +m,
Put values x, =x ,x, =x2-;x, =V Jy= J’z;J’g
in (i)
X, +X +
(22 3) (1)( ) 2{)’2 Jf';) (1X}'1)
Glx, =G :
(x, ¥) = i
= Gle )= G(AEBED NIAIN g

Let G(x,y) divides the median BF in ratio m, =2 , m, =1
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Put values
. X +Xx +¥ . .
=X X = 12 2 o N=Y y2=!_1____}__3_ in (i)
{5154 0) 2L+ 00)
G(x, y)=G 2 ’ 2
2+1 2+1
= G(x,y)=G("'+’;2”3 ,}’1“;3“’3] ...... (iv)
Let G(x,y) divides the median CD in ratio m =2 , m, =1
Put values
x1=x3’xz=x1;x2 s N =DV3o yzzu in (i)
{552 )+ ) 22524 000)
G ) =G 3
(x 7) 241 X
=> G(x,y):(?(x‘-'—";ﬂ-x3 ’y,+J;2+y3] ...... (iv)

From (ii) , (iii) and (iv) G(x , y) lie on each median.
Thus medians of triangle passes through only one point
G(x ,y) . Hence medians of triangle are concurrent .
Example .3: Find the centroid of the triangle ABC ,whose
vertices are A(3,-5), B(-7,4) and C(10,-2)
Solution: Given A(3,-5), B(-7,4) and C(10,-2)
Since centroid of triangle ABC is

+x,+ +y, + :
(xJ):G(x‘ 32 NP AT y,) ...... (i)

3
Put x, =3, x,=-7,x,=10, y,=-5, y, =4, y; =-2 in(i)

www.perfect24u.com


https://www.perfect24u.com/
https://www.perfect24u.com/
https://www.perfect24u.com/

KPK MORE BOOKS, NOTES VIST NOW: PERFECT24U.COM

3-7+10 -5+4-2
G(x,y)=6’( s )

3
= Glx, y)=G(6 E)

373
=G(2 ,-1)

Exercise 7.1:
Q.1: The three points A(~1,3), B(2 ,1) and C(5,-1).
Show that |4B|+|BC|=|4C]|.
Solution: Given A(-1,3), B(2 ,1) and C(5,-1).
The distance between two points A(x, . y,) and
B(xz: )'2) is given by
d=|AB}=J(;2 -x )+ =-n) e (i)

We find the lengths of sides AB, BC and AC putting
values in (i)

|48 = (2~ (-DF + (-3 =) +(-2) =044 =413

IBC|=(5-2F +(-1-1F =/Bf +(-2f =0+4 =413

|4¢|=(5-(-D) +(-1-3) = J(6] + (-4 =36+ 24
=52 =44x13 =213

Now |4B|+|BC|=+13 +13 =2413 =|4C]|

Thus |4B|+|BC|=]|4C| proved.

Q.2: In each case, find the mid point of the line segment PQ
joining the two points P(x, ,y,) and O(x, ,¥,):

(@ P(10,20), O(-12,-8)
Solution: The mid point C(x, y) of two points P(xl g y,)

and Q(x, ,y,) is given by
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Put x, =10,y =20, x,=-12, y, =-8 in(i)

_(10-12 20-8)_( 2 12 /
C(I, y)—C( 2 ’ 2 ] C{ 2, 2)

=> C(x, y)=C(-1,6) A4ns.
() Pla,-b) , Ql-a, d)
Solution : Let mid point C(x, y) of two points }:’(xl g yl)
and Q(.vc2 < yz) is given by
C(x,y)=t:'(":‘+Jc2 , y‘””) o)
2 2
Put x,=a ,y,=-b , x,=-a, y,=b in(i)

chs. y)=C[a;a | —b2+b)=c[g ’ g)

= C(x,y)=C{0, 0) Ans.

1 1 3 4
Pl—=, -
© [2 4) Q(s 7]
Solution : Let mid point C(x, y) of two points P(Jr1 - yl)

and Q(x, ,y,) isgiven by
x +x »nty i
C(x,y)=C| 21—, = 2] wsccsekl
(x,¥) ( 5 > @
1 1 3
Put xl=-2— ,y|=—*z y» X, =§
3 1 4

1
25 4 7 1 5+6J 1(—7+16)
C y =C T ’ — _—f — S
& ) 2 2 C[z( 10 )72\ 28

11 9
- Ans.
== Elxa )= C(z 10° 2x28) C(zo 56)

4 - »
, ¥, =— in(i
Y2 7 (1)
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Q.3: In each case, find the coordinates of the point R(x, y)
which divides the line segment PQ joining the two points
@ P(,2),003 ,4) in the ratio of 5:7
Solution: P(1,2), 0(3.,4)
Let R(x, y) be the point which divides PQ in ratios
m, :m, then the coordinates of R is

R(x ,y)=fi![”’l"’2 % | IhYs T ) ceuneli)
. m+m, my, +m,
Put x,=1,y,=2 ,x,=3 ,y,=4
and m =5 , m,=7 put(i)

R(x y)=R((5X3>+(7X1) (sx4)+(vxz)J

5+7 ° 547
_ R 15”,20”4):&[2 , ﬁ}
12 12 13
_ il E]
L6 16

() P(3, 4), QO(-6, 2) in the ratio 3 :-2.
Solution: Let R(x, y) be the point which divides PQ in
ratios m, : m, , then the coordinates of R is
mX, +myx, my,+m), o)
mo+m,  m +m,

R(x,y)= R[

Put x,=3 ,9,=4 , x,=-6 ,y, =2
and m =3 , m,=-2 put(i)

R, y)=R((3X-6)+(-2](3) BX2)+ (- 2)(4))

3-2 3-2

=R[—18—6,6—8J
1 1

=R(~24,-2) Ans.
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Solution: P(-6, 7), O(5,-4) and
m, :m, =—§~ :1  multiplied the R.H.S. of ratio by 7
Or m:m,=2:7

Let R(x, y) be the point which divides PO in

ratios m, :m, , then the coordinates of R is

(mx,+m,x my, +m <
3 2“%1 ly- lyl (1)

R(x,y)=R ,—= | ...

ml+m2 ’ ml+m2
Put x =<6 . y=7 ,%=5 %=
and m =2 , my=7 put(i)

R(x, y)= R[ (2)5)+(7)-6) ()= 4)+(7)(7))

2%7 e

B R[10—42 —8+ 49]
2+7 ° 2a1

=R[—l’Z ; il—] Ans
9 &

Q.4: In each case,in what rateis the line segment PO
( joining the points P, , y,) and O(x, ,,) ) divided by

the point R(x, y).

(@) P(8,10) , o(-12 ,6), R[—i, %-S-J

-
. 4 58) ... o3
Solution: Let R g e divides the join of

P(8,10) , O(-12,6) in ratio of m, :m,
Then by ratios formula

R(x ,y) = R[”"xz ik BT R } ceene(i)
m, + m, m, + m,
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Put x,=8 , =10 , x,=-12 ,y, =6,

4 8 &
=——, y="— in(i
Fm—my Jg B
R[_i _5_8_J=R m(=12)+m,(8) m(6)+m,(10)
7" 7 m+m, = m+m,
e R[—i,ﬁ].ﬁe —12m, +8m,  6m +10m,
7° 7 m+m,  m+m,
Equating the x and y coordinates
—12m +8m, __4 and 6m +10m, 58
m, +m, 7 m, + m, 7

—84m, +56m, =—4m, —4m, and 42m, +70m, = 58m, +58m,
4m, —84m, + 60m, =0 and 42m, —58m, +70m, —58m, =0

=> —80m, +60m, =0 and —16m, +12m, =0
=> §0m, = 60m, and 16m, =12m,
= .ni=6_0;:§ and £1]_=1_2_=3
m, 80 4 m, 16 4
Thus m =3 , m, =4 or my=3, m=4

Thus the required ratios is m, :m,=3:4
4 3

® P(-2, 4), 0B, 6) R[g, g]

Solution: Let R[-g— ; E;-J divides the join of

P(-2,4), 0B, 6) in ratio of m:m,
Then by ratios formula

R(x ,») = R[’”*xz THOE, e Ty J ..... @
my +m, m, +m,

Put x,=-2 ,y,=4 ,x,=3 ,y,=6,
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x=%, y== in(i)
R(g §]= o mB)+my(-2)  m(6)+m,(4)
5° 5§ m4+m,  om+m,
=> R i 2 =R 3my —2m, 6m, +4m,
5% m, +m, ’ m, +m,

Equating the x and y coordinates

3m, -2m, 4 6m, +4m, 3
— == and ——* ==
m, +m, 5 m, + m, 5

=> 15m, —10m, = 4m, +4m,

=> 15m, —4m, =10m, +4m,

=> 1lm, =14m,

m, 14

m 11

Thus the ratios is m :m, =14:11 Ans.

Q.5: Find the centroid of the triangle ABC, whose vertices
are the following.
(a) A(4,-2),B(-2,4),c(5, 5)
Solution: The centroid of triangle ABC is given by
G(x,y)=G(x‘+x3+x3, y.+y2+y3] ...... (i)
3 3
Put x, =4, y=-2,x,=-2,y,=4,x=5, y;=>5 in(j)

e y):G(4—§+5 , —2+34+5)

(5.
3" 3

®) 4B3,5), B4,6),CG, -1)
Solution : The centroid of triangle ABC is given by

+y, + .
G(x,y)zG(x‘+x;+x3, < 3;2 y3] ...... @)
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Put x, =3, =5,%=-4,3,=6,x=3, y,=-1in ()

s 3 o) -
s G(x,y)=6'(3 :'-!'._ , 3+§ 1]

=G(3, 19}.
3 5

(& 40,1}, B(-2,-2), c(4,5)
Solution: The centroid of triangle ABC is given by

G(x,y):G[x'+x2+x3, 3’_‘+{2+y3] ...... )

3 3

1-2+4 1—2+5]

:>G(x,y)=c( 214,122

=G(3, i):G[l, 3] Ans.
3% 3 3

Slope of a_ straight line: The steepness of a straight line
is called slope of the line.
The slope of the line is denoted by m.
If & is theinclination of the
straight line then .
slope= m=tan8 7= "X
Slope in_two points form :
Let A(x, .y,) and B(x, .,y,) be any two points on
a straight line then the slope of the line is given by
Y2 TN
n=x
Example 5:Find the slope m of theline L through the two
points
(a) E(2, 4) and F(4 6) () M(3 ,1) and N(-1 ,3)
Solution: (a) E(2, 4) and F(4 ,6)
The slope of aline through the two points
Alx, ,»,) and Blx, ,y,) isgiven by

m=
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m=22"h (i)
X, —X,
Put x, =2,y =4, x,=4 and y,=6 in(i)
mzﬂzzzl Ans.
4-2 2

() M3 ,1) and N(-1,3)
Put x, =3,y =1, x,=-1 and y, =3 in (i)
W= o= =—~2-=—«1- Ans.
-1-3 4
Parallel lines: Two lines Z, and L, having slopes

m, and m, respectively . Then thelines L and Z,
are parallel if m =m,
Perpendicular lines: Two lines /, and L, having slopes

m, and m, respectively . Then thelines L, and L,

are perpendicula if m xm,=-1
Equation of a straight line parallel to x —axis:

Equation of a straight line parallel to x —axis and passes
through the point (0, a) is y=a.
Equation of a straight line parallel to vy —axis:

Equation of a straight line parallel to y —axis and passes
through the point (d, 0) is x=d

Definition (Intercepts ) : 14

If a straight line AB intersects A'\

X —axis at point C and y -axis

at point D ,then OC is called \

the x — intercept of AB on the -
x —axis and OD is called the = ~

y — intercept on y —axis.
Note : For x intercept put y =0 in the given equation.
For y intercept put x=0 in the given equation.
Example .8: Find the x and y intercepts of a line
2x+4y+6=0

Solution: 2x+4y+6=0 ..... (i)
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For x intercept: Put y=0 in (i)
2x+0+6=0 = 2x=-6
== x= —3

For y intercept: Put x=0 in (i)
2(0)+4y+6=0 = 4y=-6

,o6_3
4 2
Standard form of equation of a straicht line :
m

(1) Slope —Intercept form : Ifa line L having slope
and y-intercept ¢ on the y—axis .
Then the equation of the line is given by

y=mx+c
If the line passes through the origin i.e. ¢ =0
Then the equation of the line is given by

y=mx
(2) Point - slope form : 1f a line having slope m and

Passing through the point A(x, , 3,),
Then the equation of the line is given by

= =m(:c—xl)
(3) Two —points_form : If a line passing through the two
points  A(x, ,yl) and B(x, , ¥,),
Then the equation of the line is given by
y—y = (,Vz J’l)(x_xl)
(xz —x{)
(4) Double infercept form : If a line L intersects x — axis
at x=a and y-axis at y=56, where a=0,b20

Then the equation of the line is given by

$ -1 L
a b

(5) Normal form :
If a line L having perpendicular

distance p from the origin and
the perpendicular from the line L
makes an angle & with positive
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Then the equation of the line is given by
xcos@+ysinfd=p

Example .10: Find an equation of the line with slope 4,
when they - intercept is 6.
Solution : Then the equation of the line is given by
Y=mx+cC .eenli)
Put m=4 ,c=6 in(i)
y=4x+6 Ans.
Example .11: Find an equation of the line with slope 4,
and passes through the point (2 ; 4) "
Solution : Then the equation of the line is given by
y=y=mlx-x) ..t
Put m=4 , x,=2 , y,=4 in(j)
y-4=4(x-2) => y-4=4x-8
=> 0=4x-y—-8+4 or 4x—y—4=0 Apns.
Example .12: Find an equation of the line that passes
through the points P(-1, —2) and O(-5, 0).
Solution: Then the equation of the line through
Alx, ,») and Blx, , y,) is given by

S, G AT i
y J’1"(x2_xl)(- l) @

Put x, =-1,y,=-2, x,=-5 ,y,=0 in(d

(0-=2)
RN e
=> y+2= .I(Y'LI) => y+2=——(x+1)
=> y+2=-%(x+1) = 2y+4=-x-1

= x+2y+4+1=0 => x+2y+5=0 Ans.
Example .13: Find the equation of a line whose x and y
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intercepts are (3, 0) and (0, 4) respectively .
Solution: Then the equation of the line whose x intercepts
a and y intercepts b is given by

Put 2a=3 and 5=4 in (i)

§+l=1 Multiplied by 12
= 4x+3y=12 or 4x+3y-12=0 Ans.

(6) Svmetric form : If £ is the inclination of aline L and
passing through the point P(x,, y,).
Then equation of the line in symmetric form is
X-% _Y=¥
cosé iné
Example.13 : Find the equation of a straight line with
inclination 45° and passing through the point(fl, \E)
Solution: Then equation of the line in symmetric form is

2R A LD ALY x =2,y =42

cosd sind

x-2 __y—ﬁ x x—Z_y—\E
cos45” sin4ds’ 1 1

NN

= X-2=)- J2 - both sides multiplied by b\/%

= x—y—Z-}-ﬁ:O Ans.
Example .15: Find the corresponding equation of a line , if
the length of the perpendicular distance from the origin is

3 units that makes an angle of 120°.
Solution:The equation of the line in normal form is given by

xcos@+ysinf = p .....>I)
Put p=3 and 8=120° in (i)
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xcos120° + ysin120° =3 => (.r{— %} +){£] =3

2

:>-—x+«/§y=6 => 0=x—\f§y+6
Or x-«/§y+6=0 Ans.

Exercise 7.2:
Q.1: Find the equation of lines that that are represented
on the coordinate planes.

Solution: (a) Since the line intersects x — axis at (-5 ,0) and
y —axis at (0 ,5).

The equation of the line is given by i4—%= ....... i)
a
Put a=-5 and 5=5 in(i
= T 4Lt = —xiy=5
-5 5

= 0=x-y+5 or x-y+5=0 Ans.
(b) Since the line intersects x — axis at (2 ,0) and
y —axis at (0 ,6).
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The equation of the line is  given by z +% _ i JEPTOERE (i)
a

Put a=2 and b=6 in (i)

x y . -
a1 multiplied by 6
5+ p y

= 3x+y=6 Or 3x+y-6=0 Ans.
(¢) Since the line intersects x - axis at (-4 ,0) and
y —axis at (0 ,-3).
The equation of the line is given by L % =1 connll (i)
a
Put a=-4 and b=-3 in (i)

—%+-J13~=1 , Both sides multiplied by —12
= 3x+4y=-12 => 3x+4y+12=0

=> 4y=-3x-12  or y=—-%x—-4 Ans.

Q.2: In each case, find the slope , it is defined :

(@) (-5,4) and (3,6) (b) 4x+7y=1
(c) Parallel to 2y—-4x=7 (d) perpendicularto 6x=y-3
Solution: The slope of two points A(x, , y,) and B(x, ,y,)

is given by m=22"N cena(i)
x5 = X,
put x,=-5, ¥ =4,x =3 , y,=6 in()
s AR Y '
3-(~5) 3+5
i\

= m=—=-— Ans.

8§ 4
(b) 4d4x+7y=1 => Ty=-4x+1
1

.. Y.
PTG

Thus slope of the given line is m = —% Ans.
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(c) Parallel to 2y-4d4x=7
7

= 2y=4x+7 or y:%x+5

=% y=2x+%

Thus the slope of the given line is m=2
Then the slope of the required line parallel to the given
line is also m=2 .
(d) perpendicularto 6x=y-3
=> y=6x+3
Then the slope of the given line is m, =6
Let 7, be the slope of the line perpendicular to the given
line. Then m.m,=-1
= m, = o ] =-~1— Ans.
ml
03: What are the x and y - intercepts for each of the
following lines ?
(a) y=2x+6
Solution: y=2x+6 ....(i)
For x—intercept: Put y =0 in (i)

0=2x46 =% IxEHP > x=-=3
For y—intercept: Put x=0 in(i
y=20)+6=6
Thus x - intercept = -3 and y - intercept =6
(b) y=-3x+9
Solution: y=-3x+9 ...... (i)
For x —intercept: Put y=0 in(i)
0==3x+9 =>3x=9 => x=3
For y —intercept: Put x=0 in(i)
y=-3(0)+9=9
Thus x - intercept =3 and y - intercept =9 .
(c) y=x+2
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Solution: y=x+2 ...... (i)
For x —intercept: Put y=0 in (i)
D=%42 = i=2
For y—intercept: Put x=0 in (i)
y=0+2=2

Thus x —intercept =-2 and y — intercept =2 .
Q.4: In each case, show that the pair of lines are parallel
or perpendicular or neither.
(@ x-2y-6=0...(0) , 2x+y-5=0 ..... (ii)
Solution: from (i)=> x-2y-6=0 => x-6=2y

1
= J=—r—3...(8
y=ox=3...(a)
Compare (a) with y =rx+c ...(b) .
Then slope of line (i) is m, _—_%

From (ii) => 2x+y-5=0 or y==2x+5 ....(c)
Compare (¢c) with (b) .
Then slope of the line (¢ ) is m, =-2

Now m,.m, = [%)(— 2)=-1

Hence the lines (i) and (ii) are perpendicular to each other.
(b) 3x+4y-8=0...(1) , x+3y—-2=0 .....(ii)
Solution: from (i)=> 3x+4y-8=0 = 4y=-3x+8

=3 y=—ix+2... . (a)

Compare (a) with y=mx+c ...(b) .

Then slope of line (i) is , =_%
From (ii) => x+3y-2=0 or 3y=-x+2
i
=> y=-=x+= ..
gty =

Compare (¢) with (b) .
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Then slope of theline(c) is m, =—

Now my,.m, = (— %J[— %] = % =—1

And m #m,
The lines (i) and (ii) neither parallel nor perpendicular
to each other.
(©) 2x-y-7=0...(1) , 4x-2y-5=0 ..... (ii)
Solution: from (i)=> 2x-y-7=0 = 2x-7=y
= P=2%—7 w.: (3)

Compare (a) with y=mx+c ...(b) .

Then slope of line (i) is m, =2

From (i) => 4x-2y-5=0 or 4x-5=2y

= y =%x—% or y= 2::—% s 8C)

Compare (¢) with (b) .
Then slope of theline(c) is m, =2
Since m, =.m,
Hence the lines (i) and (ii) are parallel to each other.

(d) 2x-5y-7=0...(i) , 6x—-15y+5=0 ..... (ii)
Solution: from (i)=> 2x-5y-7=0 => 2x-7=35y

2 7
:> [ —_—— e e
Y=330G (a)

Compare (a) with y=mx+c ...(b) .

Then slope of line (i) is m, =.2:
it
From (ii) => 6x-15y+5=0 or 6x+5=15y
—* v——§-x+—-5- or —-«-2-1:+—1- ()
AT Rl il R

Compare (c) with (b) .

2
Then slope of theline(c) is m, = %
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Since m, =.m,
Hence the lines (i) and (ii) are parallel to each other.
Q.5: In each case, find the equation of a line that passes

through the pair of points :

@@ O0(0 ,0) and 42, 6) ) E(,0) and F(2,5)
(¢) I(1,1) and J(3 ,3)
Solution: (a) O(0 ,0) and A(2, 6)

Then the equation of the line through

Ax, ,3,) and Blx, , y,) is given by

—(yz_yl)(x—xl) ....... (i)

y_yl_(xz‘xl)
Put x,=0,y,=0, x,=2 ,y,=6 in(i)
(6-0)
)
= y=3x Ans
() E(1,0) and F(2,5)
Put x, =1,y =0, x,=2 ;y,=5 in(d

y—0= (5"0)(::—1) = y=5(x-1)

(2-1)

=> y=5x-5 or 0=5x-y-5

(x-0) => y=gx

= Sx—=y=5=0( ¥y
(c¢) I(1,1) and J(3 ,3)
Put x,=1,0,=1, =3 ,y,=3 in(})
y—1=8:1)(x—1) => y-—l-_-?z-(x—l)
= y=l=x-1 or O0=x-y-1+1
= x-y=0  Ans.
Q.6: In each case, the equation of a line that passes through
the point A(x , y) having slope m :

@ A(1,2), m=4 ®) 4(1,-2), mz_%
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(¢) A(-3,5), m=-3 (d) A(7,-8), m=5
Solution: (a) A4(1, 2), m=4
Then the equation of the line is given by
y=y =mx-x) .0
Put m=4 , x,=1 , 3 =2 in(i)
y=-2=4(x-1) = y-2=4x-4
=> 0=4x-y-4+2 => 4x—-y-2=0 Ans.

1
(b) A4(-1,-2), e

Put m=—?12— ,» x=-1, y=-2 in(i)

y=(2)=-2(=(1) = y+2--3(s+)

=>2y+4=-x-1 =>x+2y+5=0 Ans.

(c) A(=3,5), m=-3
Put m=-3 , x,=-3 , =5 ia()
y-5=-3(x-(-3)) = y-5=-3(x+3)
=> y-5=-3x-9 or 3x+y-5+9=0
=>3x+y+4=0 Ans.

(d) A(7,-8), m=5

Put m=5/,x,=7 , y,=-8 In(i)
y—(-8)=5(x-7) => y+8=5x-35

=> 0=5x-y-35-8 Or 5x—y-43=0 Ans.

Q.7: In each case, find the equation of a line that exists the
y — intercept ¢ and slope m:

(a) e=2 .m=2 (b) c=4, m=38§
(¢) c=—4 , m=—;—
Solution:(a) c¢=2 ,m=2
Then the equation of the line is given by
y=mx+C .eun(i)
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Put m=2 ,c=2 in(i)
y=2x+2 = 0=2x-y+2
=.2x-y+2=0Ans.
(b) c=4, m=8
Put c=4, m=8 in(i)
y=8x+4 => 0=8x-y+4
=>8x—-y+4=0Ans.

1
c=—4 , m=—:
(c) m 2

Put c=-4 , m=-;— in (i)

y=%x—4 => 2y=x-8

= 0=x-2y-8 or x-2y-8=0 Ans.
Q.8: Transform the equation 7x—-10y+13=0 into

(a) slope intercept form (b) symmetric form
(c) Normal form

Solution: 7x-10y +13=0 ...(i)
(a) From(i) => 7x+13=10y

= y= -7—x + %% is the required slope intercept form

10
(b) symmetric from : (i) => 7x+13=10y
=> 10y=7x+13 or 10y=7x+7+6

= 10y-6=7x+7 =>10( —%)=7(x+l)

(y_%] N x—l(-l)

1

With slope m = -1% and intercept= 13

= is required symmetric form

10 7
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With cos&:—l—, sin9=l and point| -1, EJ
10 7 5

(¢) Normal form : From (i) 7x-10y =-13 .....(I)

Both sides of eq(i) is divided by y/(7)? + (- 10) =-149

e 7x 10y e = 13
-VJ149 -4148 -149
= (—- 71;4—-9—] x+ [—J_]f% = —‘/%-9- which is the
requird normal form with cosf=- JI?E and
sin9=-!lJ%§- and P= —J_;__iLg_

Position of a point with respect to aline:
Let ax+by+c=0 ....(i) is a straight line with 6>0 .

Then a point  P(x, ,y,) lie above the line (i) if
ax, +by, +¢c >0
and the point Q(x,, »,) lie below the line if
ax, +by, +¢<0.
Note : (i) 0(0 , 0) is the origin .If substituted the origin
in the expression ax+by+c=0 , if ¢>0 then the

origin in the positive region and if ¢ <0 then the
origin is in the negative region.
(ii) If the two points P(x, ,y) and O(x,, y,) lie above

or below theline ax+by+c=0 then the points
P(x, ,y,) and QO(x, , y,) lieon the same side of the line.
(iii) If point P(x, , yl) lie above and the point Q(Jr2 : yz)
lie below the line ax +by+c =0 ,then the points

P(x, ,») and Q(x, , y,) have opposite signs.
Example .16: Determine whether the point P(10 , —6) lies
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above or below the line 9x+10y -3 =0 .Show that the

point and the origin lie on the same or on the opposite
sides of the given line.
Solution: 9x+10y-3=0 ....... (i)

Put the point P(10, —6) in (i)
9(10)+10(-6)-3=90-60-3=27>0
Thus the point P(10, -6) lie above the line.
Now put the origin O(0, 0) in (i)
9(0)+10(0)-3=0+0-3=-3<0
Then the origin O(0, 0) lie below the line.
Thus the origin O(0, 0) and the point P(10, - 6) lie
on the opposite side of the given line.
Perpendicular Distance of a point from a line :
Let ax+by+c=0 ....(i) is a line and P(x, ,y,)

is a point out side from the line (i).
Then the perpendicular distance of the point P(x, ,y,)

. G i __|ar,+by,+t:|
from the line (i) is 4 ——m
Example 17: Find the perpendicular distance from a line
7x+3y-9=0 to a point P(2,3).
Solution: 7x+3y-9=0 ...... () and point P(2,3).
The perpendicular distance of the point P(x, , yl)
from the line (i) is
Y lax, + by, +¢]
a’ +b?
Put ‘@=7,b=3 ,c=-9 ,x,=2, y, =3 in (i)

L 100)+6)0)-9
V&Y +Gy

= d_|14+9—9|_ 14
J49+9 58
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Angles between two coplanar intersecting lines :
Let ax+by+c¢ =0 ....(i)) and

;X +8, 346, =0 covesse (ii) are two lines.
Let m, and m, are theslopes of lines (i) and (ii)

respectively . Let & is the angle between the two lines.
m, —m,

Then tanf = .
1+ mm,

Note: (i) If T8 iy positive then the angle is acute.
1M

(i) If ’:’ ":: is negative then the angle is obtuse .
2
Example .18: Find the angle from theline 7x+3y-9=0
to the line 5x-2y+2=0
Solution: 7x+3y-9=0 ...(i) and 5x-2y+2=0 ....(J)
We change (i) and (ii) to slope intercept form
y=mx+c to find slopes of these lines.
From (i) => 3y=-7x+9

7 9 7
=> y=—§x+-§ => y=——§-x+3

Then the slope of the line (i) is », = _%
From (ii) => -2y=-5x-2

5 5
= y==x+— = y=—x+1
<WR 773

Then the slope of the line (ii) is m, =%
If @ is the angle from line (i) to line (ii)

Then  tanf=— 2
1+ mm,

put values
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=> @=tan"'(1)=45° Auns.

Equation of a family of lines passing through the point of
Intersection of two lines :

Let the two lines are ax+by+c, =0 ....(I)

and a,x+b,y+c, =0 .....(i0)

Then Equation of a family of lines passing through the point
of intersection of two lines (i) and (ii) is
ax+by+c +/1(azx +by+ c2)= 0 ....(A) , where 4 is
constant .

Example 19: Develop the family of lines through the point
of intersection of thelines 2x-3y+4=0 and

2x+y-1=0.
Find the line from the family of lines which is

(i) Parallel to the line whose slope is m, =——§—

(ii) Perpendicular to the line 4x+3y-1=0
Solution: Given lines are 2x—-3y+4=0 .....(i)
2x+ y-1=0.....(>iQ)

Then Equation of a family of lines passing through the
Point of intersection of two lines (i) and (ii) is
2x-3y+4+ A2x+y-1)=0 ....(A)
=>2x-3y+4+2x+Ay-A=0
=> (2424 +(A-3)y+4-4=0 .....(B)

Eq (A) or (B) shows the family of lines through the point

of intersection of (i) and (ii) .
Now we find the slope of (B).

From B) => (1-3)y=-(2+2Ax+1-4
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_ __(2+2,z)x _ _(2+24) "
= +1-4 < d-4
5 _(ﬁti';)xu-e; ..... ©)

Then the slope of family of lines (A) is m, = 23+ 2;,

(i)The family of lines is paralle]l to the line whose sinpe is

m, ot . Then m =m,

3
I
3-3-2
5 DA GlmBil s —AdelD

= A=-3
Put A=-3 in(A) to find the line parallel to the line

whose slope is m = 3

2x-3y+4-32x+y-1)=0
=> 2x~3y+4-6x-3y+3=0
=> —4x-6y+7=0
=> 4x+6y-7=0  Ans.
(ii) Perpendicular to the line 4x+3y-1=0 ....(iii)

= 3y=—4x+1 = y=—-§-x+—§

Then the slope (iif) Is m, =——

3
Since the family of lines (A) is perpendicular to the line (i)
Then m,.m,; =-=1  put values

(353

=> —-4(2+2")=-33-4
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= 8+81=9-34 => 84+34=9-8.

e Tlsd o Awd
11

Put A= 1—11 in (A) to find the line from the family of (A)
which is perpendicular to (iii)
2x—3y+4+11—1(2x+y—1)=0
=> 22x-33y+44+2x+y-1=0
=> 24x-32y+43=0  Ans.

Angles of the triangle : If A(x, ,y), B(x, , y,) and
C(x; ,y,) are the vertices of triangle ABC.

The slopes of thesides 4B , BC and CA are

ml=}"z_}’1 ’ m2=y3-)"2 il m:’:J’l"'}’s
X, =X, X, — X, xP)—x;
respectively .

Let 6, 6, and 0, arethe angles between the sides AB to
AC ,BC to BA and CA to CB respectively .

" — c

1+mm, ’

Then tan6, =

m,—m
2 Léand

tang, =
1+ mm,

my —m,
1+ m,m;
The angles formulae from

the sides AB to AC, BC to BA ,and CA to CB

respectively .
Example 20: Find the angles of the triangle ABC , whose

vertices are A(-2,-3), B(4 ,-1) and C(2, 3).

Solution : The slope of side AB is .

tang; = are A /6 6, \B
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m, = =—2=22
5 =%, 2=8 =3 2

The slope of side CA is

Yi—¥ ~3-3 -6 3

B—% —2-2 =4 2

Let &, isthe angle from the side AB to AC.

m, =

m, —my

Then tan6, = put values -
1+mm,
s =5
tan91 = 3 2 = i —_-7—)(9..:_..1

[113)63-69 9
1+l == —
3N2 6

= &i = m-l(_Z)
9

Let &, isthe angle
from theside BC to BA.

Then tan@, = e D8

1+mm,

put values
2 1 =0l

3 3_73

= x—=-7

tan92=1+(*2 1 R
3 3

=> 6, =tan"(~7)
Let &, is the angle from theside CA to CB.

my — m,

put values
1+m,m,

Then tané, =
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3 3+4
tané'—E_HZ)-2— LA
| = —2 > . e
1+(_2(§) 1-3 2(-2) 4
2

7

= [2) =tan-] _—

- [4]

Exercise 7.3:
Q.1: Show that the point P(x, ,y,) lies above
or below the line ax+by+c=0. Also show that the
point P(x, ,y,) and the origin lie on the same side or on the
opposite side of theline ax+by+c=0.
(a) P(4,-5) , 4x-3y-17-0
®) P(-3,8) ,5x+7y+9=0
Solution: (a) 4x-3y-17-0.....(a)
Here b =-3 isncgative then eq(a) is multiplied by -1.
=>—-4x+3y+17=0 ...... (i)
Put the point P(4,-3) in(i) ie. x=4 , v==3 in (i)
~4(4)+5(-5)r17==16=15+17=-14 <V
Then the point  £(4 ,—3) lie below the line (i) .
Now tahe origin O(O - 0): put x=0, y=0in ()
4u)-53(0)-i"=0-0-17=-17<0
Then the' origin O0 . 0) is below the line (i) .
Thus the point F(4 ,—5) and the origin O(0, 0) lie
on the same side of the line (i).
(b) Sx+7y+9=0 ...() , P(-3,38)
Put x=-3, y=8 in(i)
5(-3)+7(8)+9=-15+56+9=50 >0
Then the point P(-3, 8) lie above the line (i) .
Now take origin O(0 ,0): put x=0, y=0 in (i)
5(0)+7(0)+9=0+0+9=9>0
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Then the origin is also lie above the line (i) .
Thus the point P(-3,8) and the origin O(0, 0) lie
on the same side of the line (i) .
Q.:2: In each case,show that the points P(x, , y,) and
O(x,, y,) are on the same side or on the opposite side
of theline ax+by+c=0
(a) P(-4,2),0(11,-3); 5x+14y-11=0
Solution: Sx+14y—11=0 ....(Q)
Tz:e point P(-4,2): Put .=—4 ,y=2 in(j)
5(-4)+14(2)-11=-20+28-11=-3<0
Then the point P(-4,2) is below the line (i) .
Now take the point Q(11,-3):
Put x=11, y=-3 in (i
5(11)+14(-3)-11=55-42-11=2>0
Then the point O(11,-3) lie above the line (i)
Thus the points P(-4,2) and Q(11,-3) arelie on the
opposite sides of the line (i) .
®) P(-3,5), 0, -2); 2x-3y-10=0
Solution: 2x-3y-10=0 ......(3)
Here b=-3 is negative then eq(a) is multiplied by-1.
-2x+3y+10=0 .....(Q)
Take point P(-3, 5):
Put x=-3 , y=5 in(i)
-2(-3)+3(5)+10=6+15+10=31>0
Then the point P(-3, 5)is above the line (i)
Take Q(l, -2): put x=1,y=-2 in(j)
-2(1)+3(-2)+10=-2-6+10=2>0
Then the point O(l, —2) is also lie above the line (i) .
Thus the points P(~3, 5)and Q(l, —2) lie on the same
side of the line (i). :
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Q.3: In each case , find the perpendicular distance from the
line ax+by+c=0 to apoint P(x, ,y).
(@ P(3, —-4),4x-3y+6=0 (b)P(5,8) ,3x~2y+7=0
(c)P(3,-1),5x+12y-16=0
Solution: 4x-3y+6=0 ...... (i) and point P(3 , — 4).
The - rpendicular distance of the point P(x, ,y,)

fro.a «i. line (i) is
g la, lax, +by, +d|

va +bz
Put a=4,b=-5 ,¢c=6 ,x,=3, y=—4 i (A)

_@)3)+ (-3)-4)+6

V@) +(-3y
|

" 12+12+q_H#=§gH6 P
die~8 A% 5

() 3x-2y+7=0, PI5,8)
Put a=3,b=-2 ,¢=7 ,x,=5, y,=8 in(A)
|(3)(5)+( 2X8)+7l
JBY +(
[Is-16+7 16+7| 2
- Jo+4 J_ '
(¢) 5x+12y-16=0 ,  P(3,-1)
Put a=5,b=12 ,c=-16 ,x, =3, y =-1 in(A)
|(5)(3)+(12)(— 1) 16|
o7+ -~

S ohs-12- 16| BB s

J25+144 V169 13
Q.4: In each case, find the angle & from the line L, to

line L, ,if the slopes of the lines L, and L, are the

= d=

=>
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following :

1
(a) L,:ml=—2- syL,:m=3 (b L:m=2 ,L,:m=3
Solution: Let & is the angle from the line L, to line L, ,

then tanf=—2"T1 . ...(A)
1+ mm,

(a) L,:m1=-%- y L, :my, =3 put values in (A)

=> @=tan"'(1)=45" Ans.
() L :m=2,L :m=3 putvalues in(A)
_ 32 1
T1+03)f2) 1+6

= 0= tan“(%—) Ans.

and

4
7

Q.5:In each case, find the angle @ from the line L, to L,?
(3)Z, : joins (1,2) and(7 ,-1) , L, : joins (3, 2) and (5, 6)
(b) L, : joins (2, 7) and(7 ,10) , L,: joins (i,1) and (-5, 3).
(a)Z, : joins (i , 2) and(7 ,~1) , L, : joins (3, 2) and (5, 6)

Slope nf Liis my - :‘_,.:..:h.=:_1:_2_=_3=_l
X, —a 7-1 6 2
Slope of L,is m2=’v3_"" =6_2=i=2
5—-% 5-3 2
Let & is the angle from the line L, to line L, ,
then tanf=22""0 . (A), put values in (A)
- 1+mm,
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=> O=tan"(0)=90° Anrs.
(b) L, : joins (2, 7) and(7 ,10) , L,: joins (1,1) and (-5, 3).

x; ~X =
Slpeal L gyttt . S 0
X~x =51 @6 3

Let & is theangle from the line Z, to line L, ,

Slope of L is ml=y2_y' 10-;—

Then tand=—2-T0 .. (A) Put valuesin (A)
: 1+mm,
JL3 549
=3 5 . 15 BAKSII> 7

ST 737 1) D15-3 1% 6
1+ = —= e
5 3 15

sl

Since tan& is negative in the second quadrant then &

lie in the second quadrant then

6 =180° - tan“‘(%) and acute angle

(g ) o

Q.6: In each case, find the angle & from the line Z, to L,?
@ L:x-2y+3=0, L,:3x-y+7=0
() L: 2x+4y-10=0 , L,: 5x-3y+1=0

6=
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[ Note: IT ax+by+c=0 ...(1) 1S a straight [ine .

To find theslope of (i) we change (i) into slope
intercept form (y = mx +c).

from (i) => by =-ax-c => y=_§x_§_

Then slopeof (i)is m= '"af_

Solution: (a) L, : x—2y+3=0 ....(i)
and L,: 3x-y+7=0...... (i)
From(i) = -2y=-x-3 => y=lx+%
Then theslopeof I, is m, =-;—' ;
From (ii) => -y=-3x-7 => y=3x+7
Then the slopeof L, is m, =3.
Let & is the angle from theline L, to line L, ,

Then tanf=—2_"0 ... (A)
1+mm,
Put values in (A)
-2 = 5§ 2
N A . ”
w—“(l)(s) ERER
2 2
= G=tan"'(1)=45" Ans.
) L:2x+4y-10=0.....()
L:5x=3y+1=0 ........(i})
: 2 10
From (i) => 4y=-2x+10 = y=——x+-z

' 1_ .5
= y=——Xx+=

2 2
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Then the slope of L, is m o=——

From (i) = -3y=-5x-1 =>y=-§x+-;:

Then the slopeof L, is m, =.§_

Let & is the angle from theline L, to line L, ,

Then tanf=—2""T0 .. (A)
1+mm,

Put values in (A)
2_[_1) 10+3
3 2) 6 _13

1+[51 1)“ 6-5
3N 2 6
=> @=tan(13) Ans.
Q.7: In each case, find the angles of the triangle ABC
whose vertices are the following :
(a) 4(1.,2), B(4,2), ¢(-2,3)
Solution: The slope of the side AB is
=y2_y! =2_2=9~=0
& 2% 4-1 3
The slope of the side BC is
4, s P 3-2 ____1_
x-x, —-2-4 6
The slope of the side CA is
m, = Yi—Xs 2-3 __ 1
x-x, 1-(-2) 3
Let & is the angle from AB to AC , then
m—m,

tand =

m, =

tang, = put values

1+mm,
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—> 6, =180° - m"&}

Let &, is the angle from CA to CB , then
m, —m,
1+m,m,

__1__(_1] ~2+1
3
tan93= 3 6 = 6 _--é-x..l_s.—__

L[IY_L) B+l 6 19 19
3N 6) 18

2 s -1 __3_ == -—l_?_ s - 1 -1 _3_)
=> 6, =tan ( 19]-— tan (19} => 6,=180" —tan [19

®) AB3,-4), B1,5), c2,-4)
Solution: The slope of the side 4B is

tan &, = put values
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The slope of the side BC is

m2=y3 —y2=_4_5=-—2=—9
X;-x; 2-1 1
The slope of the side CA is

=W "4_("4)

= Xk  3=2
___—4+4=0
1
Let & is the angle from CA to AB , then
tang, = 2= "I put values
1+ mym,

0.

2
b =g '120=%
1+(-2)o) '
.
-
2
Let &, is the angle from BC to BA , then
tand, =—1 "2 put values
1+mm,
9 ~9+18
S\ 5 9 2 9
T = A e - .
( 9) 2+81 83 83
1+(-9)-=
2
=> 6, =tan“[-2-]
83

Let &, is the angle from CA to CB , then
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put values
o 9-0 B S
> 1+(0)-9) 1
= 6, =tan”'(~9)=—tan™(9)
=> 6, =180 —tan'(9)
Q.8: Find the equation of the straight line from the family of
straight lines through the point of intersection of the lines
(a) 2x-3y+4=0, 3x+4y-5=0 and is perpendicular
to theline 6x-7y-18=0
Solution: 2x-3y+4=0 ...... (i) , 3x+4y-5=0 ....(i)
6x—T7y—18=0 ..cvveas (iii)
The equation of line through the intersection of (i) and (ii) is
2x-3y+4+2.(3x+4y-—5)=0 ...... (A)
=> 2x-3y+4+3Ax+44y-54=0
= (2+34)x+(41-3)y+4-51=0
= (41-3)y=-2+34)x+51-4

9

2+31)_ . 5i-4
=> = llllll
y -(4,1_3)”4,1-3 e
Thus the slope of line (A) is m =- (42};.- 3,;)

From (iii) => -7y=-6x+18
18

Y3575

Then the slope of line (iii) is 7, =g

As line (A) is perpendicular to line (iii) , then

m,.m, =-1 put values
2+34Y 6
> — 2l==1 =602+32)=7(41-3
> [41-3){7] 1 =>6(2+32)=7(44-3)
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=> 12+181=281-21 = 184-284=-12-21

= —-104=-33 => Z=£
10

Put value of 4 in (A)
2x—-3y+4+%3)-(3x+4y—5)=0

=>20x—-30y+40+99x+132y-165=0
=> 119x+102y-125=0 Ans.
(b) 3x—4y+1=0 , 5x+y-1=0 and cuts off equal
intercepts from the axes.
Solution: 3x—4y+1=0 ....(J) , Sx+y-1=0
The equation of line through the intersection of (i) and (ii) is
3x—4y+1+A5x+y-1)=0 ......(A)
For x—intercepts: Put y=0 in(A)
x=0+1+A6x+0-1)=0 => 3x+5lc+1-A=0
A-1
3+54
For y—intercepts: Put x=0 in(A) 3
0~4y+1+A0+y-1)=0 => -4y+1+dy—-1=0
A-1 :
=A-4)y=4-1 = 5 4 ceenn(iV)
Since given that x and y - intercepts are same , then
from (iii) and (iv) we have,

= x(3+54)=4-1 = =x=

)

A=1_A-1 1 _ 1
3454 A-4 3+54 A-4
=> A-4=3+51 = -4-3=5i-4

= —-7=44 Or /1=-—%

Put value of 4 in (A)
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3x—4y+l—£-(5x+y—l)=0

=>12x-16y+4-35x-7y+7=0
=> —=23x-23y+11=0 => 23x+23y-11=0
=> 23x+23y=11 Ans.
(¢) x-2y=a , x+3y=2a and is parallel to the line
3x+4y=0
Solution: x-2y=a ....(i} , x+3y=2a ...... (ii)
Ix+4y=0 ...... (i)
The equation of line through the intersection of (i) and (ii) is
x—2y—a+A(x+3y-2a)=0 ...... (A)
=> x-2y—a+Ax+34y—-2ail=0
= (1+A)x+(31-2)y—a-2al=0
= (31-2)y=-(+Akx+a+2ad
__(1+ﬂ.) +a+2al

=> 3 oo (55
AR VI S P S i
1+1
Then the sl f(A) is =
n the slope of (A) m, 31—2

Now from (iii) => 4y=-3x or y=--3:x

Then the slope of (iii) is m, =—%

Since line (A) and (iii) are parallel to each other, then
m,=m, Put values
1+4 3
Y = 41+ 1)=331-2)
=> 4+41=91-6 => 4+6=941-44
=> $54=10 = A=2
Put A=2 in (A)
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x-2y—-a+2(x+3y-2a)=0
=>x-2y—-a+2x+6y—-4a=0
=> 3x+4y—-5a=0 OR 3x+4y=5a Ans.
(d) 2x—y=0, 3x+2y=0 and is perpendicular to the
line 3x+y-6=0
Solution: 2x-y=0...... D 5 3Ix+2y=0 .escee (ii)
3x+y—6=0 .....(ii)
The equation of line through the intersection of (i) and (ii) is
2x-y+A3x+2y)=0 ....... (A)
=> 2x-y+3Ax+24y=0
= (2+3Ax-(1-24)y=0 = (1-24)y=(2+31k

2+34
=> = onrkid3
W TR (B)
: 2+34
Then the slopeof (i) is m, =
n P () NPy

From (iii) => y=-3x+6

Then the slope of (iii) is m, =-3

Since the line (A) is perpendicular to line (iii) , then

m.m, =—1 put values
2+34
= [1 —2;:,](_3)_ )

= 3(2+34)=1-21 = 6+94=1-21
= 9i+24=1-6 = ll4=-5

5 5
=> 4 =-f_ ut A=-—— in(A4
N 7 TR

2x—y—%(3x+2y)=0 = 22x-11y-15x-10y=0

=> 7x-2ly=0 => 7(x-3y)=0

=> x-3y=0 Ans.
Concurrent lines: Two or more than two lines are said
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to be concurrent if they are passing through a single
point and the point of intersection is called concurrency

oint.
Coli]dition of concurrency of three straight lines :
Let IL: o +8y,+6=0 ()
Lz azxthyte=0 s (ii)
L: ax+bhy+c;=0 ...... (iii)

are three straight lines ,then the lines (i) , (i) and (iii) are
concurrrnt if
a b c
a, b ¢|=0
a, b o
Example .21: Show that the three lines x+4y+3=0,
5x-4y-5=0 and 2x+2y+1=0 are concurrent.

If the lines are concurrent, then find out the point of
concurrency .
Solution: x+4y+3=0 ....(J) , 5x-4y-5=0 ....(i)
2x+2y+1=0 .....(iii)
We know that the threelines are concurrent if

a b ¢
a, b, ¢;|=0 , Then
a b ¢
1 4 3
5 —4 —5/=1(-4+10)-4(5+10)+3(10+8)
2 S |
=6-60+54
=0

Hence the lines (i) , (ii) and (iii) are concurrent.
Now we find the point of concurrency .
We solve (i) and (ii) , adding (i) and (ii)
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x+4y+3=0
5x-4y-5=0
6x-2=0
2 1
= 6x=2 => =
X X = =3
Put x=-§- in(i) = —-+4y+3=0
1 -1-9
= 4y=-—-3 = 4y=—-—
* 5= =3
S U
¥ 4x3 6

Now put x=-1— , y=-——Iin (iii)
3 6

2(-1~J+2[—-§~J+1=0 =5 -2-—-2-1-1:0

3 6 3 3
o T ) => -%+1=0
= -1+1=0 = (&gl

Thus the point [% . -—2—] satisfied the eq (iii) .

Hence (l " —%) is the point of concurrency.

rea of triangle ABC: Let Alx, , y) , B(x, , y,) and
C(x, ,y,) are the vertices of triangle ABC.

Then the area of triangle ABC is

1 X » o]
A= E X, ¥V, 1
x; y; 1

Homogeneous equation: ax+by=0 is called first degree
homogenous equation ,where a , b are called constants .

ax® +2hxy +by* =0 is called a homogeneous equation
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of second degree,where a , h,b are constants and
a ,h,b are not simultaneously zero.
Note: Every homogenous equation of second degree
represent two straight lines passing through the
origin. The two lines are

(i) real and distinet if 4* —ab >0
(ii) real and coincident if A’ —ab=0
(iti) Imaginary if #*-ab<0

The angle between the two lines is

2+h* —ab

tan ) where a is the coefficient of x?,
a+

2h is the coefficient of xy and 5 is the coefficient of y*

Example: 28: Find two first degree straight lines in
x and y when thesecond degree homogeneous equation

is Sx’+3xy-8y*=0.
Solution: 5x* +3xy-8y* =0
=> S5x” -5xy+8xy—8y* =0
=> Sx(x-y)+8y(x-y)=0
= (x-y)5x+8y)=0
= x-y=0 and 5x+8y=0 are the required two
straight lines passing through the origin.
Example .29: Find the angle in between the lines
represented by the second degree homogeneous equation
xX-xy=6y*=0
Solution: x> —xy—6y" =0 ....(i)
The angle between the two lines is

2 —-—
2+h" —ab ool
a+b

tan g =

Here a=1, 2h=-! ==h=- -;[)- and b=-6 Put in (ii).

-
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=> @=tan"'(~1)=135" Auns.

Exercise 7.4:
Q.1: In each case, find the point of intersection P(x : y) of
the pair of lines :
(a) 2x+4y-10=0 , 5x-3y+1=0
Solution: 2x+4y—-10=0 ....(i)) and Sx-3y+1=0 ....(ii)
Eq (i) is multiplied by 3 and eq (ii) is multiplied by 4
6x+12y—-30=0 ....(iii) and 20x-12y+4=0 .... (ii)
Adding (iii) and (iv)
6x+12y-30=0
20x-12y+4=0
26x-26=0

= 26x=26 => .'c=3§=1

26
Put x=1 in (i)

2(1)+4y-10=0 => 4y-8=0
=> 4y=§ = P=2
Thus the intersection point is (1, 2).
(b) 2x+y-8=0 , 3x+2y-2=0
Solution: 2x+ y~8=0 .....(ij , 3x+2y-2=0...... (ii)
Eq(i) is multipliedby 2 == 4x+2y-16=0
Now eq(ii) is subtract from (iii)
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- 4x+2y-16=0
+3x+2yF2=0
x—14=0

=> x=14 put x=14 in(i)
=> 2(14)+y-8=0 =>28+y-8=0
= y+20=0 = y=-20
Thus the intersection point is (14, —20) Ans.

Q.2: Show that the following lines are concurrent . If the lines
are concurrent , then find out the point at which the given
lines can make concurrency .
@ x-y-2=0, 2x-y-5=0, 1lx-5y-28=0

Solution: x—y-2=0 ...... D , 2x—-y-5&0 Ns....c. (ii) ,
11x=5p=28=0 ceosrues (iii)
We know that the three lines are concurrent if
a b ¢

a, b, c¢,|=0, Then consider

a; by ¢
1 -1 =2
2 -1 =5 Expand by first row
11 -5 -28

=1(28 —25)+1(- 56 +55)-2(-10+11)
=3-1-2=0
Hence the lines are concurrent.
Now we solve (i) and (ii) to find the point of concurrency .
Now (ii) — (i)
x —y—2=0
+2xFyF5=0
-x+3=0

= ¥X=3

Put x=3 in(i) => 3-y-2=0
=-y+l=0 = y=1
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Put x=3, y=1 im (iii)
11(3)-5(1)-28=0 => 33-5-28=0
=> 0=0
Hence point of concurrency is (3 . Tls
(b) x+2y-3=0, 2x—y+4=0 , x+4y-7=0
Solution: x+2y—-3=0....(i), 2x—-y+4=0....... (i) ,

x+4y—=7=0 ..cceuee (iii)
We know that the three lines are concurrent if
a b ¢

a, b, ¢,|=0, Then consider

a, b ¢
1 2 =3
2 -1 4| Expand by first row
1 4 =7

=1(7-16)-2(-14-4)-3(8+1)

=-9+36-27=0
Hence the lines are concurrent.
Now we solve (i) and (ii) to find the point of concurrency.
Eq (ii) is multiplied by 2 => 4x-2y+8=0 ....(iv)
Adding (i) and (iv)
x+2y-3=0
4x-2y+8=0
5x+5=0
=> S5x=-5 = p=-l
Put x=~1 in (i) => 2(-1)-y+4=0
= =2-y+4=0 = —-y+2=0

=30y =2

Hence point of concurrency is (-1 , 2).
(¢) 3x+2y-1=0, 2x-3y+4=0, x+y-2=0
Solution: 3x+2y—1=0 ...... (i, 2x-3y+4=0...... (ii)
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X+y—=2=0 = sseen (iii)
We know that the three lines are concurrent if
a b ¢

a, b, ¢,|=0, Then consider

a; by ¢
3 2 -1
2 -3 4  Expand by first row
1 1 -2

=3(6-4)-2(-4-4)-1(2+3)
=3(2)-2(-8)-5
=6+16-5
=17+0
Hence the lines are not concurrent.
Q.3:If ABC is a triangle with vertices 4(0 ,0), B8, 6)
and C(12,0), then show that

(a) The right bisectors of the triangle ABC are concurrent.

{(b) The altitudes of the triangle ABC are concurrent.

{c) The medians of the triangle ABC are concurrent.

Solution: Given A(0 ,0), B(8,6) and C(12,0)

{a) Right bisectors : The line which bisects its opposite side
at right angle is called right bisector .

Let D ,E and F are the

mid points of sides AB ,

BC and AC respectively.

D is the mid point of AB,

Then the coordinates of

. 0+8 0+6 e Iy T C
point D(T 4 ——2—J = IJ(} ..:) l

As E is the mid point of BC.Then

5t
E[8+12, 6+0]=E(:9_\.§)
2 2 L2 2

=E(10, 3)
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As F isthe mid point of AC, then
F[0+12’91_9J=F(6 . 0)

2 2
Then OD, OE and OF are the right bisectors of
triangle ABC.
Now we find slope of the sides of triangle ABC.
Slope of side 4B is m, S R R
x-x 8-0 8 4
. s }’2—}’] 0_6 6 3
S1 f side BC = = SR S |
ope of side is m, - 1
Slope of side AC is m, =221 = i L
X,=-x 12-0 12

Let m, be the slope of oD .
Since OD is perpendicular to side AB , then

m.m, =-1 = m, . put value
m,

1 4

3 32

4

Now equation of oD passing through the point D(4 ,3)

M4=_

having slope m, =—-§- is
y=y,=m, (x-x,) Put values
= y—3=—§(x—4) = 3y-9=-4x+16

=> 4x+3y-25=0 ... (a)
Let m; be the slope of OE .
Since OE is perpendicular to side BC , then
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Now equation of OE passing through the point E(10 ,3)
3 2
having slope m; =§ is
y—y, =ms(x—x) Put values
=> y—3=§(x—10) = 3y-9=2x-20
2

=>0=2x-3y-20+9 => 2x-3y-11=0 ... )
Let m, be theslopeof OF .

Since OF is perpendicular to side AC , then

1 1
m;.mg =-1 => mﬁ =——-——=—a
my

Now equation of OF passing through the point F(6 ,0)
having slope m6=-% is

y—y, =ms(x—x) Put values

=>y-0=—%(x—6) = (0)y)=—(x-6)

= x+0y-6=0 ....(c)
We know that the three lines are concurrent if
a b ¢
a, b, ¢,|=0, Then from (a), (b) and (c)
a; b, ¢
Now consider
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"""" 4 3 -25
2 -3 -11 Expand by first row
1 0 -6
=4(18 +0)-3(-12+11)-25(0+3)
=72+3-75
=0

Hence the right bisectors of the triangle are concurrent.
(b)_Altitudes of triangle : The line through the vertex of a
triangle and perpendicular to its opposite side is
called altitude of the triangle .
Let AL , BM and CN B
are the altitudes of the
triangle ABC . N .

Let m, be theslope of AL .
Since AL is perpendicular
to side BC , then

A T C

1
my.m, = -1 =>m, =——  put value
m,

1 2
m“=—_=§

3

2
Now equation of AL passing through the point 4(0, 0)

having slope m, =% is
Y=y, =m (x-xl) Put values
=>J’—0='§-(I—0) = Jy=2%

=0=2x-3y = 2x-3y=0 ....(a)
Let m; be theslopeof BM .
Since BM is perpendicular to side AC , then
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my.m, =-1 =>m=——=—=

Now equation of BM passing through the point B(6 ,8)
. 1 ..
having slope m; =_6 is
Y=Y =m, (x-x,) Put values
=>y-6=-3(-8) = (Oky-6)=~x-9

= x-8=0 => x+0.y-8=0.....(0)
Let m, be the slope of CN .
Since CN is perpendicular to side AB ,then

m.mg =—1 = m, = ——n-}l— put value
1
1 4
mﬁ :-?:—5
4

Now equation of CN passing through the point C(12 ,0)
. 4 ¢
having slope m, = iz is
y=—y, =m (x-x,) Put values
=>y—0-—-—-%(x-12) => 3y=-4x+48

=> 4x+3y-48=0 ... (c)
We know that the three lines are concurrent if

a b ¢
a, b, c¢,|=0, Then from (a), (b) and (c)
a; b, ¢

Now consider
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1 0 -8 Expand by first row
4 3 -48

=2(0+24)+3(-48+32)+0
=48+3(~16)=48-48
=0

Hence the medians of the triangle are concurrent.

(¢ ) Medians of triangle : The line through the vertex which
bisect its opposite side is called median of triangle.

Let D ,E and F are the

mid points of sides AB ,

BC and AC respectively .

D is the mid point of AB,

Then the coordinates of

pOi.l!t 0+8’0+6J D(4 3) A F C
2 2
As E is the mid point of BC. Then

E(s-nz 6+0)_E[gq g)

2 * 2 ) \2 @&
=E(10, 3)

As F is the mid point of AC, then

F[0+12 ’ 0+0)=F(6 X 0)
2 2

Then AE . BF and CD are the medians of
triangle ABC_
Equation of AE : A(0 ,0) and E(10,3)
(J’z .Vl)

Then equationis y-y, = - )(x—xl) , put values
|

0= 200 )

(10-0)
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= y=—x = 10y =3x

=> 0=3x-10y = 3x-10y=0 .... (a)
Equation of BF : B(8 ,6) and F(6,0)

(.Vz -J’1)

Then equationis y-y = -(————(x -x,), put values
X2 =%

s y——6=_—g(x——8) 5. y—Bmfe=8)

=> y-6=3x-24 = 0=3x-y+6-24=0
=> Jx—yp=18=0 ..... (&)

Equation of CD: C(12 ,0) and D(4, 3)

Then equationis y-y, = M(x ~x,), put values

(. =x)

= y-0= (Ef—_loz))(x —12)

=> y=-—--:-(x—12) = 8y=-3x+36

=> 3x+8y—36=0 ...... (c)
We know that the three lines are concurrent if
| g b ¢
a, b, ¢,|=0, Then from (a), (b) and (c)
a; b ¢
Now consider
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T p - o T
=] e} Expand by first row
g 8§ =36

=3(36+144)+10(- 108 + 54)+0
=3(180)+10(~ 54)
=540-540
=0
Hence the medians of triangle are concurrent.
Q.4: Find the area of the triangular region whose vertices are

the following :
@ R(0,0), R(2,4) and A(-2, 2)

Solution : The area of triangle ABC is
x, ¥ 1
A =E x, ¥, 1| Put values
x; Yy 1
0 0 1
> 2 4 1| Expand by first row
-2 2 1

A=

1 12
= =—|0- 4 =r—a=
> A 2[o 0+1(4+3)] 6

(b) ‘F:(_ls "2) ’ P2(2 !5): PJ(S ’ 2)
Solution : The area of triangle ABC is

11 » 1
A= 5% ¥ 1| Put values
3V 1
~1 -2 1
ab' \4 =% 2 5 1 Expand by first row
5 2 1
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A==[-1(5-2)+2(2-5)+1(4 - 25)]

=LA & g S8
—2(3.6 21) 5=l

But area is always positive then 4 =15
(€) R(4,-5), B(.-6), BB, 1)
Solution : The area of triangle ABC is

x » 1

A =3t % 1 Put values
X ¥ 1

4 -5 1

=> ,4:-;—5 -6 1 Expand by first row
3 11

- A=-;-[4(—6—1)+5(5—3)+1(5+18)]
=%(—-2s+10+23)

=§ Ans.
2

Q.5: Find the area bounded by the triangle ABC is
zero , whose vertices are the following .
(a) 4(-3,6), B(3,2).,c(6,0).
®) 4(-2,4), B3, -6), cl ,-2).
(c) Are the vertices in parts (a) and (b) of the triangle ABC
are collinear.
Solution: Note: If areaof a tringle ABC is zero then the
vertices of the triangle are collinear points .
(@ A4(-3,6), B(3,2) ,c(6,0)
The areaof triangle ABC is
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1 »n 1
A=§ 2 Yy 1 Put values
e ¥ 1
L3 & 1
A=% 3 2 1| Expand by first row
6 0 1

= A=—;—[—3(2—0)—-6(3—6)+1(0—12)]

=2 F6-63-12)]

%(6+18—12)=0

®) A(-2,4), B(3,-6), c@ ,-2).
The area of triangle ABC is

=> A:

x 3 1
A=—x, y, 1 Put values
X ¥ 1
-2 4 1
=> A=% 3 -6 1 ,Expand by first row
1 =21

= A =%[—2(—6+2)—4(3—1)+1(—6+ 6)]
=.12.[-2(- 4)-4(2)+0]

1
_E@-@_o

‘(c) Hence the vertices of part (a) and (b) are collinear

points.
0.6: Find two first degree straiigth lines in x and y,when

the second degree homogeneous equations are the
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following . Also find the angles in between the lines
(@) 3x*-2xy-5y*=0
Solution: 3x*-2xy-5y*=0
3x* +3xy-5xy-5y*=0
=> 3x(x+y)-5y(x+y)=0
=> (x+y)3x-5y)=0
=> x+y=0 and 3x-5y=0

are the required straight lines.
The angle between the two lines is

2 —
R e W
a+b

Here a=3, 2h=-2 => “=-1 and b=-5 Put in(i).
W1 -BX-5) 2J1+15
tanf = =
3-5 )
=> tanf =—/16 =4
=> O=tan'(-4) dns.
(b) 4x*-9xy+5y*=0
Solution: 4x*~9xy+5y* =0

=> 4x* —4xy-5xy+5y*=0
=> 4x(x-y)-5y(x-y)=0
=> (x —yX4x -5y)= 0
= x-y=0 and 4x-5y=0
are the required straight lines.
The angle be~een the two lines is

2
A e W
a+b

Here a=4, 2h=-9 =>h=—% and b=5 Put in(i).
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Q.7: Show the two first degree straight lines in x and y are
coincident , perpendicular or neither , when they are
represented by the following second degree homogeneous
equations .
(@) x*+5xy—-y*=0

Solution:/ Note : (i) Two lines are coincident if 4> —ab=0
i) Two lines perpendicular to each otherif a+b=0
(iii) Neither if #*-ab#0 and a+b#0

I
Here gl , Bl s h=% hy, AR

Here a+b=1-1=0
Then the two lines perpendicular to each other.

Now —»>+5xy+x’=0 both sides divided by -x’

o (ZJ -52_1=0 ....()
Let Z=¢ in (i
X

t* ~5t~1=0, then by quadratic formula
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- 7 _
= b++b 4ac ’put a=1 4 b=-5 . c=-1
2a
y_=5)x(-5) -4()-1) _5+425+4
o 2(1) 2
= y=[5+;{§Jx and J’=[5_5/2_9)x are the

requaired straight lines.
(b) 2x* —xy—y* =0
1

Solution: Here a=2, 2h=-1 = h.=—-2— , b=-1

o

2
Now hz—ab=[-——;-] —(2)(-1)=%+2=-7-¢0

a+b=2-1=120
Then straight lines neither concident nor perpendicular.
2x’—xy-y'=0 = 2 -2mp+xp-y'=0
= 2x(x-y)+ y(x-y)=0
=> (x-yXZx +y)= 0
=> x-y=0 and 2x+y=0
are required straight lines.
Q.8: Find a joint equation of the straight line that passes

through the origin and
(a) Perpendicular to the lines represented by

I =Txy+2y*=0
Solution: 3x?-7xy+2y*=0
=> 3x*-6xy—xy+2y* =0
=3 3x[x-2y)—y(x—-2y)=0
= (x-2y)3x-y)=0
= x-2y=0 and 3x-y=0
=> x=2y and 3x=y
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= y=-;—x ..... () and y=3x...(i)
Then the slopes of (i) and (ii) are
1
m, =2 and m, =3

Let y=mx ....(ili) and y=mx ...... (iv) are the

required lines passing through the origin.
Since (iii) is perpendicular to (i) then
1

mym, =—1 = m, =—;]=_I=..2
2
Also (iv) is perpendicular to (ii) ,then
m,m, = -1 => m4=-...1_-_=_l
m, 3

Put m,==2 and m, =-% i (i) sl

y=-2x and y=—%x

=>2x+y=0 and 3y+x=0
Now joint equation is
(2x+ yXx+3y)=0
= 2x'+6xy+xy+3y* =0
= 2x?+7xy+3y"=0  Ans.

(b) Perpendicular to the lines represented by
x* —(2tanO)xy - y* =0
Solution: -y*-(2tan@)xy+x> =0, divided by x?
=Y _Qtanb)y x’

55 B -

2
=> (Z) +(2tan6)!-—l =0
X X

=0
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t* +(2tan6f —1=0, then by quadratic formula

Bl B s
i L A T T
2a
_, ¥ _-2tn6+Qan6) -41)-1)
x 2(1) ,
_>__y__—2tan9i\/4tan16’+4_-2tan9i1f4(tan29+li
x 2 2
. Y _-2tanf+v4sec’d -2tand+2secd
x 2 2
= Z=_tanf+sech
x
=> y=(-tanf+sechix ... 03]
and y= -—(tan @ +sec 9)x ...(11)
Then the slope of (i) is 7, =—tan@ +secd
sin@ 1 1-sin@
= l=-— + —
cosf# cosd  cosd
The slope of (ii) is m, =—tand —secd
sind 1 (1+sin6)
=> m:=_ "~ = -
cosd cos@ cosé
Let y=mx ...(iii) and y=mx ...... (iv) are the

required lines passing through the origin.
Since (iii) is perpendicular to (i) then :
1 1 cos@

mymy ==1 => mj—_};l—_l—sinéﬂal—sing
cos@
Also (iv) is perpendicular to (ii) , then
P ——— 1 _ cosd
L . _[1+sin9] 1+sin@
cosé
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cosé@ 088 . o g
Put m":-l—sinﬁ and m‘=1+sin9 in (iii) and (iv)

_ cos @ )x - __( cosf@ Jx
4 1-siné@ 4 1+siné

cosf cos &
= y+ =0 and y-— x=0
g (l-sma}‘ & (1+sin€)

= (1-sin@)y+(cos@)x =0 and (1+sinh)y-(cosd)x =0
Now joint equation is
[(1-sin 8)y + (cos &)x] [(1 + sin 8)y — (cos &)x] = 0
=> (1-sin @1+ sin @)y’ - (1-sin 8)cos H)xy
+ (1 +sin O)cos B)xy - (0052 9)7:1 =0
= (l —sin’ é&’),y2 +[- cos8 +sin Bcos@ + cos @ +sin Hcos Blxy
- (v.:t:os2 H}xz =0
= (c:os2 B)yz +(2sinBcosG)xy —(cos’ @) x* =0
Divided by cos’8
e i +[2s1n6'2c059)xy _5¢)
cos” @
sin @

xy-x*=0 multiplied by -1

= y?+2
Y cosé

=> x> -2tanf xy -y’ =0 Ans.
(¢) Perpendicular to the lines represented by
ax® +2hey+ by’ =0
Solution:  by® +2hxy+ax’ =0 , divided by x’

2 2
2hxy
=> b-——-y o +—mc2 =
X b o X

2
= b()—"J + 2}{91) $G=0 voreees @)

x X

Let Z=¢ in()
X
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- w+2mt+a=0, then by quadratic formula
=5 [12
I= ot b = sput a=b, b=2h, c=a

Y _ —2;;124};2 —ab _-htVh'-ab
x 2b 2b

= _[-—h+\}h2-—abJ ;
= y= % ...(1)

Yy _—2hx J (2h) 4(b)(a) -2h+ J4h’ —4ab

>

b

. ~h-~h -
h

N v =

(
I
|
\

~h+JH -ab
b
—h-+h* —ab
b
Let y=mx ....(Ili) and y=mx ...... (iv) are the

required lines passing through the origin.
Since (iil) is perpendicular to (i) then

Then the slopeof (i) is m, =

And slope (ii) is m, =

mym =-1 => m,—-—-—-l-=- . = ?
4 m  —h+Jh-ab h-K —ab
b
Also (iv) is perpendicular to (ii) , then
1 b
mym, =—1=> m, =— =
\ ) [h+\’h2—ab} h+h? -ab
b

Put of m; and m, in (iii) and (iv)

e i
h—+h*-ab h+vh* -ab
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= (h—\}hz—ab}y-bx=0 and (h+dhz—ab}y—bx=0
Now the joint equation is
= [(h-\/hz -—ab}y-—be l(h+\/h2 —ab}y-be=0
=> (h ~Vh? —abIh—i— VA —ab)y2 -“b(h -VJA? -ab)xy
—-b(h+\}h’ -a)x:y-i-l’)’x2 =0
(5 - (4 — ab)ly* ~ bl VA —ab + b+ VK —ab oy + x> =0
=> aby® —2bhxy +b*x* =0 , divided by b
= ay? -2hxy+bx’=0 Or bx'-2hxy+ay” =0 Ans.
Review Exercise. 7:

Q.1: Choose the correct options.
(i) The distance between points A4(7,5) and B(-5,-7) is

@@ 237 () 122 (¢) 22 (@) 0
(ii) To find the mid point of a line we use the formula
(a) L% Nh—W (b) MX, —MyX, My, —m)),

2 v 2 2 ’ 2
(C) x, +x2 yl + }‘2 (d) m|x2 + mle mlyz + m, ¥,
2 72 - I 2
(iii) For the points (a, b) and (5, 7) the slope of line is
7-b 5
a D —— —
@ o -

2 2

% -~

(c) 3 (d) 3
(iv) y intercept of the line 2x+4y=—-6 is
3 3 2 2
=4 i = " |
(a) 5 (b) 5 (c) 5 (d) 3

W =22
=% V=N

is a
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(a) slope intercept form (b) two point form
(c) point slope form (d ) double intercept form
(vi) The normal form of an equation is
() xcosf@+ysinfd=p (b) xcosf@-ysinfd=p
(¢) xsin@+ytanfd=0 (d) xcosf-ysind=0
(vii)Two given line are perpendicular if their slopes
m, and m, are
@ m+m=1 (b) m-m=0
c)ym.m,=1 (d m.m,=-1
(viii) Sx+7y =0 is a (a) homogeneous linear equation
(b) non-homogeneous linear equation
(c¢) quadratic equation (d) only linear equation
(ix) The area of the triangular region is A(4, 5), B(-7, 4)
and C(3, 1) is: (a) 31 (b) -31 (c) 5'23 d)-47
(x ) The angle between two pair of lines can be calculated
by using the formula ;

2vh* +ab 2—-+a®+hb
(@) ———— ) 53—

a+b ~a+b

2R + pgq 2vh* —ab

() ————— @ N—7
a—-b a+b

Answers: ()b (i) ¢ (iii)a (iv) b (v) b (vi) a
(vi) d (viii) a2 (x) c (x) d
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