Chapter-4 Introduction to Analytic Geometry

EXERCISE 4.4

Q.1 Find the point of intersection of the So point of i.ltorséf‘-?i‘u% 5;(_'.__5’3)_;
Iines r .i:‘ . . 4- 12.-"' -d.-' ¢ .3.. 3 O
() X2y +1=0 and 2x—y+2:0 A (/ \ P2 e and ey 3=
. = Sclation) [ |
Solution: L S s X4y —12=0= x=—4y +12..(i)
X—=2y+i% Oz =210 " X—3y+3=0
2x—y+2 =0 AN '_ \ A2 T X =3y —3...(ii)
A XY R ) Comparing (i) and (ii)
- J MNIAVIY v (i) —4y+12=3y-3
| T2 7 7y=15
Comparing (i) and (ii) y= 15
2y_1:y__2 7 15
2 Put y = = in (ii)
4y —-2=y—-2 7
3y =0 x=3[Ej—3
y=0 !
Puty =0in (i) X=45_21=%
x=2(0)-1 ! !
24 15
X=-1 So point of intersection is 7,7
So point of intersection is(—l, O) Q.2 Find an equation of the line through
(i) 3X+y+12=0 and x+2y—-1=0 Q) The point (2,—9) and the
Solution: _ intersection of the lines
X+2y-1=0=x=-2y+1..(J) 2X+5y—8=0 and 3x—-4y—-6=0
3x+y+12=0 Solution:
3Xx=-y-12 2x+5y—-8=0
—v-12 . 2X=—5y+8
X = y (i) _5v48
x=—2Y*S i)
Comparing (i) and (ii) I (
- ) e
—y-12 M RN | o Vo=
3 o O LA kAN [
—y—12=—6§y+3 e . yziyi (ii) /
sy =151 | o Y L 3
3 =4\ PV T \ I Comparing (i) and (ii)
=<1 BRI —-5y+8 4y+6
 Putgl=3inih |1 L 5>~ 3
_ JI| ORI —15y+24 =8y +12
h I N, 1 L —
Bl 23y =12
X=-5
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(i) The intersection of the lines
X—y—4=0and7x+y+20=0

(a) Parallel to the line6x+y—-14=0

Solution: \ ;

J \ l

, 12
23

Puty = E in (ii)
23

4(12j+6
2

48 +13:3 \

X=

T 3x23
62

23

62 12
So point of intersection is| —,—
23'23

So equation of line through (2, —9) and

Q E is given b
23'23 Y

Yo=Y
X —xl(
12
=2 _(-9
(-2 )

22 2
23

219

y=(-9)="g (x-2)
16y+144—219x 438
1219x—16y —582 =0

y_yl Xl)

xy40:>yx4)

7x+y+‘“Q~O_—.>y=:h—7x 26x |)"-.

Compariig (i) .—.n:l ( i)
X—A=ATx-20,
113 Wk —16

X ==2
Put X =—2in (i)
y=-—2-4

)\ Ny -7

y=-6
So point of |nterser+| i |$\ —2,—

Given line sﬁx+y 14—0
 5lope of given ling =m, = — a ;;0 =-—6
Vol ht b1
Az ciope of pardiiel lines are equal so

slope of required line =M=—-6
Using point slope form

Y=Y, = m(x—x1)
y=(-6)=-6(x-(-2)
y+6=-6(x+2)
y+6=-6x—-12
6x+y+18=0)|

(b) Perpendicular to the line
6x+y—-14=0

Solution:

Slope of given line =M, = -6
1

Slope of required line= M=——=—

m,

Using point slope form

y—ylzm(x—xl)

6y+36=x+2
|x—6y—34=0|

(ili)  The intersection of the lines
X+2y+3=0; 3Xx+4y+7=0 and

making equal mterceptc on the axes,— b

Solution: . .E_.-_‘ .
XH2YT 3 O>—'>>-- 2 "L
, _3).1_41/-1_7_—\‘ -
| BXiE—tyl=7 | |
.. (i)
Comparing (i) and (ii)
YT Hyo3

X =

290



Chapter-4

Introduction to Analytic Geometry

Q.3 Find an equation of the line through
the intersection of 16x—-10y—-33=0
and 12x+14y+29 =0 and the
intersection of
X—y+4=0and x—-7y+2=0.
Solution:
Here
16x—-10y—-33=0 (i)
12x+14y+29=0 (ii)
From (i)
16x =10y +33
_10y+33 (i) ()
16 ' )
From (||) . RYFVARL
12X— 1;'1'3"_2.7?.-..?.—- 1 ' ..x \\
—1dytegd VL VL VL
X==—I 1 4} L v
=B L D

Puty =—1in (i)
x=-2(-1)-3
Xx=2-3
x=-1

So the point of mtersectlon |s( 1 }

Equatigh i I|r e |n twasinters eptb form

_+X_1

Agline is ma king equal intercepts i.e.

|
'g_:’.J SO

a a

X+ =a..(iii)

As the line passes through(—1,—1) so
-1+(-1)=a

a=-2

So, (iii) becomes
X+y=-2

-I ,_1ﬁ)f:fl)a NG \|Il) and (|V)
20y +33  —14y-29

16 12

120y +396 = —224y — 464
120y + 224y = —464=395

34 w =18 30«

—560 ~
~.J44
y=2
2
Put y=— in (iii)
2
10(_5)+33
2
X=——~4——
16
:—25+33
16
_8
16
_1
2
S t of int ti (1 5)
opom of intersection is 2 2
Also
X—y+4=0 (V)
X—=7y+2=0
(vi)
Fronl(v)
X=y—4
(vii)
Pthsm(VU
—6y—2=0 — =
y—4— 7y"’—0'=~-"-. k.
™2, Ys N[ (2 \o~=
o s S e
160 g |
I5'*. :'_—1-in viI
y 3 (vin)
-1 4 -1-12
X=———=
3 1 3
-13
X:_
3

_ _ o (13 -1
So point of intersection is 33
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Slope of line=m=

RAR\EAEN
,.’s.'.ng odint (=, = | and
.. 272
-13 . .
Slope = E,equatlon of the line is

Y=Y =m(x-x)

-5) -13 1
Y=l 5 =55 | X5
2 29 2
2y+5 —13(2x—1j
2 29 2
29(2y+5)=-13(2x-1)
58y +145=—-26x+13
26x—-13+58y+145=0
26x+58y+132=0
Divide by 2
13x+29y+66 =0
Q4 Find the condition that the lines

=MX+C;Y=MX+C, and

Y =M,X+C, are concurrent.

Solution:
We can write
mx-y+c, =0
mX-y+¢, =0
m,X — y+c_0
A o GTa n AR\
pplylr%_c; Tw jcuoni 1)II’1Cu:~r .nqx \
m - 'C'_J ABERIRIER

p m? 1) (E.Q'.:I'fj' _ L

NNV ki

BVRZ_R1'R3 R1

..l i

m, -1 G
m,-m 0 G ==

e R
‘:xponolnTb/(. b
- '-')l‘nz.' Mm% 0-0=0

A ‘ma—m1 C,—C

(mz_ml)( 3_c1)_(m3_ml)(02_cl)=o
(m,—my)(c;—¢)=(my—m,)(c,—¢,)

Q.5 Determine the value of p such that the
lines2x—-3y—-1=0, 3x—y—-5=0
and 3x+ py+8=0 meet at a point.

Solution:
2x—-3y—-1=0
3x—y-5=0
33X+ py+8=0
As lines meet at a point so

2 -3 -1
3 -1 -5[=0
3 p 8
Expanding by Rl
1 -5 _(_3)‘3 5 +(_1)‘3 1‘ 0
p 8 3 8 3 p
2(-8+5p)+3(24+15)-1(3p+3)=
-16+10p+117—-3p—-3=0

7p+98=0
7p=—98

2

Q.6 Show th=t e !|re<- ;:- "‘_ :.x-.\__

_-4f--3y -8=0,3x -4y~ A1/ Jand
\ XY - —')are oncurrentandthe

thirll ‘ine bisects the angle formed by

" the first two lines.
Solutlon
Let
£, :4x-3y-8=0
(,:3x-4y-6=0
ly:x-y-2=0
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As determinant is zero so lines are
concurrent.

Slope of | =ml=_—a=—(ij=
' b -3
Slope of |, =m, a3
b (-4)

-a 1
Slope of I, =m, = F = —L_—J =

Let the angle from |3 and Il be 91 ,
m —m
tang =—2—32
1+mm,
4.1 4-3
__ 3 _ 3
3+4
1{(4\(1) -
}:\f})z_ B
N NN oL
e =tan lb} (i)

Consider
4 -3 -8
3 4 -6
1 -1 -2
Expandirl_g b Rl /
S I e e |?5_!
=4 —(0=3)10 L L —8) -
-1 .—._'Z;.. (o) il A )’1 1‘
A3 2 676)-8(-3+4)
'?'Z.'_8+o—8_o

then

Let the angle from |2 and |3 be 92 , then

3
ang MM g
L AL | - (\

- .IZ. -LI 1}

[4-3
4 _1
4+3 7

4

6, =tan” (1j (ii)

Comparing (i) and (ii)
6,=0,

As 91 = 92 so third line bisects the

angle formed by first two lines.

Q.7 The vertices of a triangle are
A(-2,3),B(-4,1)and C(3,5).
Find coordinates of the
(i) Centroid
(ii) Orthocentre
(iii) Circumcentre of the triangle
Are these three points collinear?
Solution:
(i) |fA(X1,y1),B(X2,y2)andC(X3,y3)
are vertices of triangle, then
+X+X VY, +
Centroid =C A%tk ) htlats
3 3
_c —2+(—4)+3 3+1+5 — T
B ":':(_: N o
1 . 3/ ll
"I .'. . ‘\'(_113)
(ii) Orthocentre

Orthocenter is the point of intersection
of altitudes.
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(-4.1)

Slope of side- AB = ml _—-j- /
1R XrN A
8t
Z+4
: . - ” 2
A% par! m, =— :1
N 2
Slope of line perpendicular to side AB
—1
=m, =-1
m

h
Using point C (3,5)and slope=-1, the

equation of altitude on AB from ‘C'is

y_ylzm(x_xi)

y—-5=-1(x-3)

y—5=—x+3

X+y—8=0..(i)

Slope of side BC = m, = Yo~ %
X=X

_5-1 _ﬂ

3—(—4) 7
Slope of side perpendicular to

m, (4j 4
7
Using point A(—2,3)and slope = _77 ,

-

is
Y=Y, iR &)

1 .-_ EHH
y-3=\— ( ( )

, 1-\/ |L2—— )_J.‘-r

I 7x" L4y+2 0...(ii)
As orthocentre is point of intersection
of (i) and (ii) so

the equation of altitude on BC from AT

Y __r'

(i)

From (i)
y =8—x....(iii)
Put y =8—3¢in ('1) e

7x l—4\c—\(} 2: -U « "

7X#32—4%+7.=/0

3%+34=0

34
3

Putx = _—34 in (iii)
3

(—34) 24+34

y=8- =

3 3
_58

=3

So orthocent -[‘—34 @j
O orthocentre IS 3 13

Circumcentre of the triangle

A(-2,5

C(3.5)

B(-4.1)

Circumcentre is the point of
intersection of right bisectors of a
triangle.

Mid-point of AB = _2+(_4),3+l
2 2
(42
=5 Vi
Slope of side- AB “r ——'-. [{ AW
. -__ ‘-._“" X""_il .__"x-__-.,-
d—-S" —2

| [ 42”27

.-'

. _Siope of line perpend|cular to
-

AB=—=-1
1

Using point(—3, 2) and slope =-1, the
equation of right bisector of AB is

Y=Y =m(x-x)
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5 '_I ... ¥
Ll T

y—-2=-1(x-(-3))
y—2=-x-3
X+y+1=0..(i)
-4+3 1+5
Mid point of side BC :(_,-;"17 \ .
. 4. E
- . .-/.__. ok _‘
T L_]_"3|
AL VAL
Sl gFside BE = LI
X, =%
_ o1 4
3—(—4) 7
Slope of line perpendicular to
— -1 -7
7

1 5
Using point | —,3 | and slo e=—,
gp ( 2 j p 2

the equation of right bisector of BC is

Y=Y =m(x-x)

)

8y—-24=-14x—-7

14x+8y —17 =0...(ii)

As circumcentre is point of intersection
of (i) and (ii), so

From (i)

y =—x—1...(iii)

Puty = —x—1in (ii) -

14x+8(—x-1)-17=0 | \ 40

L4x—8x 8117 =0,
6x—2550 || ) |
_ 250

~

\-.O‘_

RAUtX = e in (iii)
6

Q.8

M

5523 3L

25 ~
N e _ —.N

AN CRRNG RS
RS _;[25 _31j
S2.CIrcu STy .
; rcumcentre 6 6

To check whether centroid (—1, 3) ,

(—34 58]
orthocenter T,— and

3
. (25 —31)
circumcentre are
6 6
collinear, consider
-1 3 1
4 88
3 3
3 8
6 6
Expanding by Rl
58 | |34 | |4 58
1 3 _3 3 41 3 3
R R
6 6 6 6

58 31) .(-34 25) (1054 1450
S| i R { D S |
(3 ej [3 6) (18 18)

[116+31) (68+ 25) (1054—1450W
=— +3 + iy

6 6 18 —~T [
147 279 (505 LU
- -E"'“@* | A —

) -441+ 847,325 -
| H__l_o_l_l_
—837+837 'o 0
18 18

As determinant is zero so these points
are collinear.
Check whether the lines

4x—-3y—-8=0; 3x—-4y—-6=0;
X —y — 2 =0are concurrent. If so, find
the point where they meet.
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Solution:

Q.9 Find the coordinates of the vertices
of the triangle formed by the lings™,
X—2y—6=0; 3x—y+3=0;, 7
2x+y =40 Also find-re. asures of
the anp‘s .Of it 1exw|ar1g!e N \

Solutlon Vovy o '

A

4x -3y —-8=0..(i)
3x—4y—6=0..(ii)
X—y—2=0..(iii)

Applying condition of concul rency
4 -3 -.—1| '

3 46 '

PR A

-I!_.‘:_‘panding 'k.)y Rl

4 -6 3 -6 3
=4 3 —J+(_8ﬂ1
=4(8-6)+3(—-6+6)-8(-3+4)
~8+0-8
-0

As determinant is zero so given lines are
concurrent.

From (iii)
y=x-2..(iv)
Puty = x—2in (ii)
3x—-4(x-2)-6=0
3x—4x+8-6=0
—Xx+2=0

X=2

Put X =2in (iv)
y=2-2

y=0

So lines meet at(2,0)

4
-1

1 1
A ] L

|

A

l,:x=2y-6=0_)
l,:3x-y+3=0_ii)
l,:2x+y-4=0_ i)
Solving (i) and (ii)
From (i)
X=2y+6..(iv)
Putx=2y+6in (ii)
3(2y+6)-y+3=0
6y+18—y+3=0
5y+21=0
21

5
Puty:_?min (iv)

X= 2( 21j+6
5

42430
===
~12
==
12 -21

So B(?,?j is the point of

intersection of f armz

|—._|-h 0

y =

I_- :___ 2

Solving-{i) and ( ||‘ P \

-~ From RRS | Al
AL X ERYG -
'r’JTX 2y+6|e \m)

(|v,

2(2y+6)+y-4=0
4y+12+y-4=0
5y +8=0

y=?
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-8. .
Puty=—in (iv
y c (iv)

x=2(_—8j+6
5
:—16+30

_\E? L - - 5 .l_ J r 1
l Vil Y | .I. . § k! ",

X=

[14 8\

s the pomt of

intersection of fl and 63
Solving (ii) and (iii)
From (ii)
y =3x+3...(v)
Put y = 3x + 3in (iii)
2X+3X+3-4=0
5x-1=0

1

X==
5

Putx:lin (v)
5

1
y 3(5j+3
_3+15 18
5 5
c[118) .
So (g gj is the point of

intersection of E and f

—a_-1_1
Slope of AB =m, = ==
P m = b 2 2
Slope of BC =m, _a_=3 =3 _
b -1,
Slope ofA_C..:m :_ba —;1'% :—: B
,__.- v]w-l__ ...I ‘x\
tan( /A\ _ “h3 -_I .', \ _'. o
. 1+ mn |
| )
- )

4+l
tan (mLA) ;_% ¢

@ mLA) ¥ [ ([

A= 902!
_m1 3_1
tan(mLB)z 2 = 12
+mym, 1+( 3)
2
6-1
tan(mLB)_ﬁ :gzl
2
m/B =tan™ (1)
m/B = 45°
Also

m£C =180°—(m£A+m<B)
m./C =180°—(90°+45°)
m«C =45°

Q.10 Find the angle measured from the line

|1to the Iine|2where
¢, :Joining(2,7)and(7,10)
@4, :Joining(1,1)and(-5,3)

Also find the acute angle in each case.
Solution:

. 10-7 3
Slope of the line¢, =m =——
= J-2 5=\ 04
Slopp.pf Li'.&'-l.i-h?-_/lz r#z'—;is—l = % —
A Ff&htneanfle rdm Ilnelto |2 then
2 ang= MM
1+mm,
-1.3
3 5
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-5-9
15 _~14
“15-3 12
15
eztan‘l[_—?j
3 /
~1807 —rL ' i[
6!
._,1300 454* :

J I i k:13u 60

Acute angle =180°-130.6° =49.4°
(if) £, :Joining(3,-1)and(5,7)
£, :Joining(2,4)and(-8,2)

Solution:
7-(-1)
Slope of line £, =M =———~=4
P 1T T e 3
. 2-4 1
Slopeofline ¢, =m =—— ==
27727 8-2 5

If 6 is the angle from line Ilto |2, then

tang =2t
1+mm,

1
__5

_1+@(4)

1-20
5 19
- 5+4 9

5
0 = tanl(__lgj . -'-.:

,1( 19—\ S
0= 18\) taﬂ J .. .I. .II ..Ix \\ . al
0 =180} - 54(; \\-
I J"'.__'-.7~]1"—\ 25¢
L[ D VActte angle = 180°-115.35°
=64.65°

¢, :Joining(1,-7)and(6,—4)

(iii) ]
l, Jommg( 1,2)ard(—¢ —1) =
. :olutlon NN o \anes
wlowcfflmeﬁ 1—_ﬁ+7=§
_- 6-1 5
. . - -1-2 3
Slopeoflmeg -_m,=—"="=x
2?7 _6+41 5

If 6 is the angle from line Ilto |2, then

tang =L
1+ m,m

3 3

5 5

=gH
5)\5

tand=0

6=0

£, :Joining(—9,—1)and(3,-5)
¢, :Joining(2,7)and(-6,-7)
Solution:

(iv)

541 -1
3+9 3
—7-7 7
6-2 4

Slope of line ¢, =m, =

Slope of line ¢, =m, =

If & is the angle from line Ilto |2 then
m, —m
1+m,m,

tan @ =

tan@ =5
6=tan™(5)
6 =78.69°
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Q.11 Find the interior angles of the triangle
whose vertices are

@) A(—Z,ll), B(—G, —3) : (4, —9)
Solution:
A(-211). R/—6-—3)( —9\ |

w l_ A ”T)_;."._

= 11-(-3) 7
S| f AB=m = _!
°Pee m -2-(-6) 2
Slope of B_C:m2 :_9_—(_3)=__3
4—(—6) 5
— -9-11 -10
ope o 3 4_(_2) 3
tan(mB)= m,— M,
1+mm,
7_(3J
__2 \5)
+(3)3)
2 5
35+6
10
10-21
10 i
41 ~ )
_ -11 Wy LA '
By I'. '_ I]._': /'_'. |
L.J-: | ) 21800 tan1(41j
{ [ 11
=180°-74.98°
m«B =105.02°

tan(mzA) = ;nrr]il
I
o O .:,.._- .__.l | . _L’) AN

W r:_.
9

el

-20-21

6-70

6
41 M
T 64 64

m/A = tan‘l(A'lj 32.64°
64

Also
m«ZC =180°-mZA-m/B

=180°-32.64°-105.02°
=42.34°

Gy  A(61),B(2,7),C(-6,-7)
Solution:
B(2,7)
C(-6,-7)
-— 7-1 6 -3
Slopeof AB=m, = =— =2 el
P M, ~G~, -4 J,:)
Slonﬂ,e’ B(:_m 3 H,elLZ _ﬁx '
\ e | | <210
B\ I"-Slwpc‘ f)fAC m =| 7_123
§oAn “—6-6 3
e m
tan(m2B) = m=m,
1+mm,
= 7
2 4
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W,
W |

iy A(2,-5),B(—4,-3),C(-15)
Solution:
C(-1.5)
m,
m,
B(-4.-3) - D,
m, || .
& 1 '.ﬂx..-.* 3 -'f)’ . o 1 Lo
Slope of74R3!= 1! 3213 :-_—'a,E e }\ -
AR S AR S
g -__Sié‘g]e.ofmi._:'--.r‘..lz. = <3 _8
| l"*-_' '."-._. e —1+4 3
Slope of E=m3 = SR =_—10
-1-2 3

21-8
12 13 1

T12+14 26 2
12

m/C = tan‘l(lj
2

=26.57°
mZA=180°-m«ZB-mZC

=180°-63.43°-26.57°
=90°

m£B =tan™(27)
=87.88°
tan(m£C)= m, — M,
1+mym,
-10 8

3 3

-10-8

~9-80
9
-18 9 54
_ 9% -2

3 71 71

m~/C =tan™ o4
71

=37.25°
mZA=180°-m«ZB-m«C

~180°-87.28°-37.25% 1\ (|

"I_- e {fr ! i 1
esagrtm (AL
o 1

g

Tl (A

SRV =8y
= e X Bt m,
' B(-5.4)
m,
n,
C(4.-9)

2.8],8(754).Claz0p"

-'-Sé-ll'lti:i-m} i
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Slope of side AB = m = =

N A

Slope of side BC =m, = vinr

—26+153
18 127

T 18+221 239
18 -

m./C = tanl(

Of L\ 9O£ | |
mﬁ}\ 2380 sz .1'ZC'I

“ | 27.99°

=66.96°

Find the interior angles of the quadrilateral
whose vertices are

r aolutlon

Q.13

A(5,2),B(-2,3),C(-3,—4) and
D(4—.5) ) -:-

(-3,-4)

D(4,-5)
— 2-3 -1
Slope of side AB=m, = 5_(_2) — =
Slopeofsideﬁzmzz 3+4 =7
—-2+3
Slope ofsideﬁ:m3 = —o+4 :__1
4+3 7
Slope of sideﬁzm4 :? =7
nom o
tan(m£B) = N
M, 1+(_1j(7)
7
-5
0
m~/B =90°
m —
tan(mLA):“—ml
1+m,m,
(7)
__ \1)
-1
1+(7) =
H (7)
o .__."'_ 'q.'_T.'—Ia .-“—z.‘d i '-h_.:‘:-._
VL txA=s0e) A~
As l'll m3 and- Y, =M, so ABCD is

“parallelogram, hence its opposite

angles are equal i.e.
m«£D =m«B =90° and
m£C =m£LA=90°
Show that the points

A(0,0),B(2,1),C(3,3)and D(1,2)
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are the vertices of a rhombus. Find its
interior angles.
Solution:

1-0 1

Slopeof AB=m, =—— ==

m 2-0 2

Slope of BC =m, = 3-1_»
3-2

Slope of CD =m, = 3-2_1

3-1 2

SIopeofﬁ:m4:ﬁ=2
1-0

As M, =M;and M, =M, so opposite
sides are parallel.
Using distance formula

AB[=(2-0)"+(1-0) = fA+1=\6
BC|=(3-2) +(3-1) =\I+4=15
CD|= (31 +(3-2) =\a+1=5
AD|=/(2-0) +(1-0) =\

As length of all sides are equal so it is a
rhombus.

tan(m£B) = =M :-::.

+mlm

1-4

2 —?

&=
. :nL'/l) = tan ( “—
L) g

=180°—tan™ [ﬁj
4

=180°-36.9°
=143.1°

Since opposite angles are equal, so
mZD =m«B =143.1°

mZA+m«B +mZ£C +m«D = 360°
mZA+mZC +143.1°+143.1° =360°
m/ZA+msC =73.8°

Since opposite angles are equal, so

mZA=m/C =36.9°

Q.14 Find the area of the region bounded by
the triangle whose sides are
7x—y—-10=0; 10x+y—41=0;
3X+2y+3=0

Solution:

4, '7x—y—10—0:>y—7x—10...(i)
Puty_7x—10|n(||)
10x+7x-10-41=0
17x-51=0

17x=51

X=3

Put X = 3in (i) .
y—7( )-10, e

| .\ Lo

e =1Q%, e
1 t'vﬁxl ’

\_) Fpiat oFintersection of /5 and £, is (3 11)

0, :3x+2y+3=0..(iii)
Puty =7x—10in (iii)
3x+2(7x-10)+3=0
3Xx+14x-20+3=0
17x-17=0

x=1
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Put X =1in (i)

y=7(1)-10

y=-3

Point of intersection of {; 8Ad £ is g
(L-3) - A\ VL
l, 10x+l—41 “) (..» L
Vieldl- 0) (|) '

.il_ll vi=41=-10x in (iii)

3x+2(41-10x)+3=0
3x+82-20x+3=0

—-17x+85=0
17x=85

X=5

Put X =5in...(iv)
y= 41—10(5)
y =41-50
y=-9

Point of intersection of £, and £ is

(5-9)

Hence three vertices of triangle are
(311),(1,-3),(5.-9)

Area of triangle is given by

3 11

Azll -3
2

5 -9

Expanding by Rl

-3
=1 3 l‘ 11
2 —9

&

1
5

HE

mg|

“q

T84 c-]

~, J . |J AN

|1_.

= %(68) =34 square unit

A —id point of BC :( ’ j

=—|:3( U.-t 9 11(]—5/+1_E—"3—r>,\u

Q.15 The vertices of a triangle are

A(-23)8(-41)ara€(35), s | (||

the ceniie ~;_)f thle »1r£umcﬂrclo ‘afths

itriang! e ‘A
~ Solution; ) |
F_ HTL;;

(-4,1)
— 3-1 2
Slope of AB=m, = =<=1
P M= 72
Slopeofﬁzmz:Ezﬂ
3+4 7
SIopeofAC m, —5 3 :E
3+2 5
Slope of line perpendicular to
—1 -1
AB = m, —=-1
m1 1
— [—2+(-4) 3+1
Mid point of AB :LT()’%j

~(-3.2)

Equation of line passing through
(—3, 2) having slope —1 is

Y=Y =m(x—x)

y-2=-1(x~(-3))

y—2=—-1(x+3)

y—2=—x-3

X+Yy+1=0..(i)

Slope of line perpendicular to

B_(" —j_ l'\-\._-_] :.TL R AN
. ' (;\ =

7)

2 2

(g
2
Equation of line passing through

-1 . 7 .
—,3 | and having slope —— is
( > j g slop 2

Y=Y, =m(xX—x)
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y_?’:__?(x_(__ljj =1(—14+44)—3(28—4)—2(—22+.13-

4 2 =30-3(24)-2(=21)
: =3 .—"_'2'*"\.4?’ | | 7=
4y_12:_7(2x+1) _ _ _ _Z_LQ. avalN e A
N <4 )4\ Bolziveh lines argp doncurrent
8y —24=—14x—7 .("'5 X Ry &= 0y L2y—3=0;3x+y-8=0

14x+ 8y -7 =0...(ii)-

.Circumcrf.r:tr:e;s rhe. ;(;__c;'inf 5f tie 1 : "éolixtion:
interseclion’n 'i,_al_‘. (i) ! . _
Frorm(i) WL 0,:2Xx+3y+4=0
_— R e (e l,:Xx=2y—-3=0
J. I ety =—X=Lin i £,:3x+y—-8=0
14x+8(—x—1)—17=0 The matrix equation of the system is
14x-8x—-8-17=0 (2 3 47 [x 0
6x—-25=0
25 1 -2 -3||y|=|0
X="¢ 3 1 -8||1] |0
25, .. Determinant of matrix of co-efficients is
Put x = — in (iii)
6 2 3 4
—25 -25-6 31 2
y = 1= _ 1 -2 -3
6 6 6 3 1 -8
25 -31 :
So circumcentre is (g,%j Expanding by Rl
Q.16 Express the given system of equations =2 —2 -3 -3 1 -3 +4 L=
in matrix form. Find in each case 1 -8§ 3 -8 3 1
whether the lines are concurrent. = 2(16+3)—3(—8+9)+4(1+ 6)
@ X+3y—-2=0; 2x-y+4=0;x-11y+14=0 _38_3428
Solution: _63 0
. = #*~
£:x+3y-2=0 So, given lines are not concurrent
12X—-y+4=
f2 y 0 (iii) 3x—4y—2=0:x+2y—4=0;
ly:x-11y+14=0 3x—2y+5=0
The matrix equation of the system is Solution:
1 3 -2][x] [o 0,:3x—4y=2=0"_"
2 -1 4||y|=|0 =\ LexkEDNEED o N\t
_ 1 B i V4 el SV, [ o —

1 11 14 [1] |0 -

Determinant of matrix of co-efficients iy

1 3 — 2 (Y
2 174 AR
1. _ 11 '._. 1’l|' "._ .'._ ..'. ". A Vo

O A2 AT eden oy 50—

Yhe|rnatrix equdtion of the system is

. . 10 R 1 2 -4 Vi= 0
3 -2 5|1 0

Determinant of matrix of co-efficients is

(T -,|-|;"-.:"|3>."ﬂ"':‘l_|c'irg.':,y R,

J" -1 4] |2 4‘ ‘2 —1‘
+(-2)

. -11 14 1 14 _
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3 4 -2
1 2 4
3 -2 5
Expanding by R,
2 -4 1
-(-4)
-2 5/ 3 5! 3 L2
=3(10! RH 4(J+m—4 2 ) ’
=6-+68+15 AR
=900 _
_ ) §¢. 2 lines.irenot concurrent
J I" 47| “kinG-a system of linear equations
..~ corresponding to the given matrix
form. Check whether the lines
represented by the system are

concurrent.
Solution:

(1 0 -1]
(a) 2 0 1
|10 -1 2
[ x+0y-1
2x+0y+1|=
Ox-y+2
So required system of equations is
x=1=0
2x+1=0
-y+2=0
Determinant of matrix of co-efficients is
1 0 -
2 0 1
0 -1 2

-3 (2‘1

© O Ok« x

Expanding by Rl

0 1_0+(_1)‘2 OJJ
-1 2 0 -
=1(0+1)+(-1)(-2-0)

=1+2=3%0 —_
So the lines are not concurrest, .,

LT \

s

3 6 15! IJ
Solutlon _ IR
PN
m.;],lj b\ 2x+4y 3|=|0
. L3x+6y—5 0

So required system of equations is

Ayt
L'.--

X+y+2=0
2X+4y—-3=0 B
3Xx+6y—-5=0 [l

—Determinartei matiix of cg-gificirnisiz™

YRV 4
V4 g [ ]
56 -5
Expanding by R,

4 -3 2 -3 |2 4
=1 -1 +

6 -5 |3 -5 3 6
=1(~20+18)-1(~10+9)+2(12-12)
=-2+1+0=-1+#0

So given lines are not concurrent
Homogeneous Equation:

An equation in two variables x and y is

called a homogeneous equation of

degree n, if the sum of exponents of x

and y in each term is same and equal to

n.

The equation ax’ + 2th+ byz =0isa
homogenous equation of second
degree which represents a pair of
intersecting lines passing from origin.
Measure of the angle  between these

o 24/h* —ab
lines is given by tanf = ——— .
a+b
o | & -\."‘:-
._..". -
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