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Question 1.

Find the combined equation of the following pairs of lines:
(i)2x+y=0and3x-y=0

Solution:

The combined equation of the lines 2x +y=0and 3x-y=0is
(2x+y)(3x-y)=0

L BX — 2%y + 3xy — yz =0

coexl - xy —yz =0.

(lijx+2y—1=0andx-3y+2=0

Solution:

The combined equation of the lines x +2y-1=0andx-3y+2=0is
(x+2y—1)(x—-3y+2)=0

S -3y +2X+2xy -6y + Ay —x+3y-2=0
SxE-xy—-6yl+x+Ty-2=0.

(iii} Passing through (2, 3) and parallel to the co-ordinate axes.

Solution:

Equations of the coordinate axes are x=0and y = 0.

.. the equations of the lines passing through (2, 3) and parallel to the coordinate axes are x =2
and

i.e.x—2=0andy-3=0.

.. their combined equation is

(x-2)(y-3)=0.

SKY-3X-2y+6=0.

{iv) Passing through (2, 3) and perpendicularto lines 3x+2y—1=0and x-3y+2=0
Solution:
Let Ly and L; be the lines passing through the point (2, 3) and perpendicular to the lines 3x + 2y -

1=0and x—- 3y + 2 = 0 respectively.
—3
2

and :—; = L respectively.

Slopes of the lines3x +2y—1=0andx—-3y +2=0are 3

2
3
Since the lines Ly and L; pass through the point (2, 3), their equations are

y—3=%(x—2}andy—3=—3 (x—2)

.. slopes of the lines L, and L, are = and -3 respectively.

art-1-chapter-4-pair-of-straight-lines/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-4-pair-of-straight-lines/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-4-pair-of-straight-lines/

a

€IndCareer

y—3= %(x—z} andy-3=-3(x-2)

S 3y—-9=2x-4dandy—-3=-3x+6
SL2Xx—-3y+5=0and3x-y-9=0

.. their combined equation is
(2x—3y+5)(3x+y—-9)=0

Co6%% 42Xy — 18X —9xy — 3y? + 27y + 15X + 5y —45=0
o 62— Txy — 3y% — 3x + 32y - 45 = 0.

(v) Passsing through (-1, 2),one is parallel to x + 3y — 1 = 0 and the other is perpendicular to 2x -
3y—1=0.

Solution:

Let Lq be the line passing through (-1, 2) and parallel to the line x + 3y — 1 = 0 whose slope is —%.

~.slope of the line Ly is —%

. equation of the line L, is

y—-2 =—%{x+ 1)

S 3Yy—-6=-Xx-1

SK+3y-5=0

Let L; be the line passing through (-1, 2) and perpendicular to the line 2x-3y-1=0
—2 2

whose slope is —= =3

. slope of the line Ly is —%
~.equation of the line L is

y-2=-3(x+1)

S2y—4=-3Xx-3

L3X42y-1=0

Hence, the equations of the required lines are
X+3y-5=0and3x+2y—-1=0

. their combined equation is
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.. their combined equation is
(x+3y—-5)(3x+2y—-1)=0

532 42Xy — X + 9Xy + 6y —3y—15x— 10y +5=0
S3x2 11y + 6y —16x— 13y +5=0

Question 2.

Find the separate equations of the lines represented by Following equations:
(i) 3y* + Txy =0

Solution:

Y2+ Txy=0

SyBy+7x) =0

.. the separate equations of the lines are y=0and 7x + 3y = 0.

(i) 5x% -9y’ =0

Solution:

5x2-9y?=0

(VB XE-(3y)% =0

2 (v/Bx+ 3y)(v/5x-3y) =0

.. the separate equations of the lines are

vBx+3y=0and /5x-3y=0.

(i) x? —4xy = 0
Solution:

art-1-cha ter-4- alr-of-stral ht-lines/
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x‘—4xy =0
LAk -dy) =
.. the separate equations of the linesarex=0and x—-4y=0

(iv) 3x2—10xy—8y2=0

Solution:

3x2-10xy—-8y2=0

S3x2—12xy + 2xy—8y2 =0

~O3x(x—4y) + 2y(x—4y) =

Sx—4y)(3x+2y) =0

.. the separate equations of the lines are x—4y=0and 3x + 2y = 0.

(V) 3x2-2y/3 xy-3y2=0

Solution:

3x2—2 3xy-3y2=0
53x3=34/3xy + 4/ 3xy -3y’ =0

2 3x(x = 4/3y) + v/ 3y(x—/3y) =0

S (x=v3y)3x+/3y) =0

.. the separate equations of the lines are

~%—+/3y=0and3x++/3y=0.

(vi) x? + 2(cosec =)xy +y*=0
Solution:
X% + 2 (cosec =)xy -y’ =0

art-1-cha ter-4- alr-of-stral ht-lines/
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i.e. v+ 2(cosecx)xy +x* =0
Dividing by x%, we get,

2
(E) +2cosecm-(g)+l= 0
X X

. v —2cosecat,/4cosec’z —4x1x1
“x 2x1

—2coseca + 2 /oosecla—1
2

= — coseca + cota

. %-{mta—cosec:} and

= e
I

— (coseca + cota)

.. the separate equations of the lines are
(cosec = —cot =)x +y =0 and (cosec = + cok =)x +y = 0.

(vii) x% + 2xy tan = —y* =0
Solution:

x>+ 2xytan = —y*=0
Dividind by y?

2
(i) +2(i)tana—1=ﬂ
¥ Y

art-1-cha ter-4- alr-of-stral ht-lines/
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X —Ztanaﬂ:\fdtanza—tlx 1=1
Ty 2% 1

—2tana £+ 24/ tan’a — 1
B 2

=-tan o + seca

X
(—) = (seca — tana) and
¥

(5) = —(tana + secar)

The separate equations of the lines are
(secx—tan =)x +y=0and (sec =+ tan =)x—y=0

Question 3.

Find the combined equation of a pair of lines passing through the origin and perpendicular
to the lines represented by Following equations :

(i) 5% —8xy + 3y’ =0

solution:

Comparing the equation 5x? - 8xy + 3y® = 0 with ax? + 2hxy + by® = 0, we get,
a=52h=-8b=3

Let m4 and m; be the slopes of the lines represented by 5x* — 8xy + 3y* = 0.
—2h _ 8

[

(1)

.'.m-l +m2=

La]en

amd mym; = % =

art-1-chapter-4-pair-of-straight-lines/
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amd m|m2=% = % (1)

Now required lines are perpendicular to these lines
.. their slopes are -1 /my and -1/m; Since these lines are passing through the origin, their
separate equations are

Y= %x andy= % X

i.e. myy =-x and myy = -x
le.x+miy=0andx+mzy=0

.. their combined equation is

(x + mqy) (x + mzy) = 0

x4 (Mg + mp)xy + mymgy? =0

Sl %xy+ %yz =0...[By(1)]

Lo+ Bxy 4+ Ey% =0

(i) 5x% + 2xy-3y*=0

solution:

Comparing the equation 5x2 + 2xy — 3y = 0 with ax? + 2hxy + by? = 0, we get,

a=52h=2,b=-3

Let m; and m; be the slopes of the lines represented by 5x% + 2xy —3y? =0
—2h -2 5

. _ 2 —
.,m1+m2=T — —Eandm1m2=%— _—3{1}

Now required lines are perpendicular to these lines
. . —1 -1
.. their slopes are T and T

Since these lines are passing through the origin, their separate equations are
-1 -1
=X andy= TR
i.e. myy =-x amd mzy = -x
le.x+myy=0andx+myy=0

.. their combined equation is

art-1-chapter-4-pair-of-straight-lines/
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S my)(x+may) =0

x% + (M + my)xy + mym,y? = 0
Skt %xy— %y =0...[By (1)]
S3x2 4 2xy - 5y2 =0

(i) xy +y2=0

solution:

Comparing the equation xy + y = 0 with ax? + 2hxy + by® = 0, we get,
a=0,2h=1,b=1

Let m; and m; be the slopes of the lines represented by xy + y> = 0

~2n -1

‘. m:+m1=_— =—1

1 (D)

and m,m, = =0

=Ta o

0
1

Mow required lines are perpendicular to these lines

-1

my

Since these lines are passing through the origin, their separate equations are
-1 -1

.. their slopes are —! and
iy

y= X andy= s X

i.e. myy =-x and m3y = -x
e.x+myy=0andx+mzy=0
.. their combined equation is
(x + mqy) (x + mzy) =0

Sk + (Mg + my)xy + mymyy? =0

- -
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.. their combined equation is

(x+myy) (x + mzy) =0

2%+ (mq + mp)xy + mimay? =0
Sx2—xy=0y2=0... [By(1)]

sox2—xy = 0.

Alternative Method :

Consider xy + y>=0

S y(x+y)=0

.. separakte equations of the lines are y = 0 and
3x% + 8xy + 5y° = 0.

X+y=0.

Let m; and m; be the slopes of these lines.
Thenmy=0and m; = -1

Now, required lines are perpendicular to these lines.
1

-, their slopes are — L and —
iy mea

Since,m; =0, — mL] does not exist.

Also, m; = -1, —m% =1

Since these lines are passing through the origin, their separate equationsare x=0and y = x,
le.x-y=0

.. their combined equation is

X(x-y)=0

X2 —xy=0.

(iv) 3x® —axy =0
Solution:

Consider 3x? —4xy = 0
SX(Bx—4y)=0

art-1-chapter-4-pair-of-straight-lines/
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Consider 3x” — 4xy = 0

L x(3x—4y)=0

.. separate equations of the lines are x = 0 and 3x— 4y = 0.
Let my and m; be the slopes of these lines.

Then my does not exist and and my = %
Now, required lines are perpendicular to these lines.
1 1

.. their slopes are —— and — —.
my m2

since m4 does not exist, —mL =0
1

Alsom2=% — % = —%

since these lines are passing through the origin, their separate equations arey=0andy= — %x,
ie. 4x+3y=0

.. their combined equation is

y(ax+3y)=0

soaxy + 3y? = 0.

Question 4.

Find k if,

(i) the sum of the slopes of the lines represented by x? + kxy — 3y? = 0 is twice their product.
Solution:
Comparing the equation x? + kxy — 3y? = 0 with ax? + 2hxy + by’ = 0, we get,a=1,2h =k, b =-3.
Let m and m; be the slopes of the lines represented by x® + kxy — 3y? = 0.
. _=2h _ _ k _ k
cMptmg=—= = —3) 3

_a _ 1 _ 1
andm1m2_E = = "3
Now, m; + m; = 2(mym;3) ..(Given)
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Now, my + m3 = 2(mqm;3) ..(Given)
.k 1y .
- E _— 2 (_E) Ol k:_z

(ii) slopes of lines represent by 3x® + kxy - y* = 0 differ by 4.

Solution:

(ii) Comparing the equation 3x? + kxy —y? = 0 with ax? + 2hxy + by> =0, we get,a=3, 2h=k,b =
-1.

Let my and m; be the slopes of the lines represented by 3x? + kxy -y = 0.

< —2h k
.,m1+m2:T3: _—_l =k

—E = — ="
and mq; = ; — =-3
I:[‘I"I1 —mz}z = ([‘I"I-] + m2}2—4m1m2
=k?-4(3)
=k?+12...(1)

But |m;—m;| =4
somy—ma)2=16...(2)

~ from (1) and (2), k2 +12=16
ski=a4. k=22

(iii) slope of one of the lines given by kx? + 4xy — y* = 0 exceeds the slope of the other by 8.
Solution:
Comparing the equation kx? + 4xy — y* = 0 with % + 2hxy + by® = 0, we get,a=k, 2h = 4, b = -1. Let
m, and m; be the slopes of the lines represented by kx? + 4xy — y? = 0.
ZZh _ A,

b _k -1

_a _ _

andm1m2_3 == k
We are given that my =mq + 8
mq+my + 8=4

L2my=-4.my=-2...(1)

Jomy+ Mg =

art-1-chapter-4-pair-of-straight-lines/
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Also, my(mq +8) =-k
(-2)(-2 + 8) = -k ... [By(1)]
~(-2)(6) =-k

s-12=ko k=12,

Question 5.

Find the condition that :
(i) the line 4x + 5y = 0 coincides with one of the lines given by ax? + 2hxy + by® = 0.
Solution:

The auxiliary equation of the lines represented by ax® + Zhxy + by? = 0 is bm? + 2hm + a = 0.
Given that 4x + 5y = 0 is one of the lines represented by ax? + 2hxy + by® = 0.

The slope of the line 4x+ Sy =01s —1

=
Som= —% is a root of the auxiliary equation bm?2 + 2hm +a = 0.
. 442 4

”tigb_g)s; 2h(—%) +a=o0

= 5 +a=0

So16b-40h +25a=0
~.25a+ 16b = 40k.
This is the required condition.

(ii) the line 3x + y = 0 may be perpendicular to one of the lines given by ax? + zhxy + by? = 0.
Solution:
The auxiliary equation of the lines represented by ax? + 2hxy + by” = 0 is bm? + 2hm + a = 0.
Since one line is perpendicular to the line 3x+y =0

B . R a
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whose slope is —% =-3
. slope of that line=m = %

Som= %is the root of the auxiliary equation bm? + 2hm +a = 0.

k132 1
..t;{i)z; zh(i) +a=0
g -+ T"'a:':)
b+eh+9a=0
L9 +b+6h=0

This is the required condition.

Question 6.
If one of the lines given by ax® + Zhxy + by? = 0 is perpendicular to px + qy = 0 then show that ap?
+2hpg + bg?=0.
Solution:
To prove ap? + 2hpg + bg? =0
Let the slope of the pair of straight lines ax® + 2hxy + by® = 0 be m and m;
Then, my + m; = _Tzh and mym; = %
Slope of the line px + gy =0is _TP
But one of the lines of ax® + Zhxy + by? = 0 is perpendicular to px + qy =0
m -3
p

—2h a

Now, mq + m; = & and mym; = o

art-1-cha ter-4- alr-of-stral ht-lines/
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q - q a
= — 4+ My = and | — |my = —
p ’ (P) b
- a
p bg
—2h
9, _—2h
p bqg b
2 2
bg” + ap _ o
Pq

=bq” +ap? =-2hpq
=ap’+2hpg+bg’=0

Question 7.

Find the combined equation of the pair of lines passing through the origin and making an
equilateral triangle with the line y = 3.

Solution:

Let OA and OB be the lines through the origin making.an angle of 60° with the line y = 3.
.. 0A and OB make an angle of 60° and 120° with the positive direction of X-axis.

.. slope of OA = tan60° = /3

.. equation of the line OAis

y=+/3xie 3x-y=0

v

art-1-cha ter-4- alr-of-stral ht-lines/
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/y=3

BY 60° | o0° YA

Y

1207

60
X 0 X

?I
Slope of OB = tan 120° = tan (180° - 60°)

=-tan 60°=—/3

. equation of the line OB is

y=—1/§x, i.e. 1/3:(+y=0

. required joint equation of the lines is
(V3x-y)(v3x+y)=0

i.e.3x2—y?=0.

Question 8.
If slope of one of the lines given by ax? + 2hxy + by” = 0 is four times the other then show that
16h? = 25ab.

Solution:

Let m4 and m; be the slopes of the lines given by ax® + 2hxy + by® = 0.
LMy +my=— %

and mqm; = %

We are given that m; = 4my

2h
omy+dmy = -5

art-1-cha ter-4- alr-of-stral ht-lines/
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This is the required condition.

EY

Question 9.

If one of the lines given by ax? + 2hxy + by? = 0 bisects an angle between co-ordinate axes then
show that (a + b) 2 = 4h2.

Solution:

The auxiliary equation of the lines given by ax? + 2hxy + by = 0 is bm? + 2hm +a = 0.

Since one of the line bisects an angle between the coordinate axes, that line makes an angle of

45° or 135° with the positive direction of X-axis.
.. slope of that line = tan45° or tan 135°
c.m=tan45°=1

or m=tan 135° = tan (180° - 45°)

=-tan 45°=-1

. m = +1 are the roots of the auxiliary equation bm? + 2hm + a = 0.
~b(#1)? + 2h(#1)+a=0

~bxzh+a=0

Sa+b=+2h

- (a +b)? = 4h?

This is the required condition.

Ex 4.2
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Question 1.

Show that lines represented by 3x? — 4xy — 3y? = 0 are perpendicular to each other.

solution:

Comparing the equation 3x% — 4 xy — 3y? = 0 with ax® + 2hxy + by’ =0, we get,a=3,2h=-4,b=-3
Since a + b =3 + (-3) = 0, the lines represented by 3x® — 4xy — 3y® = 0 are perpendicular to each
other.

Question 2.

Show that lines represented by x% + 6xy + gy?= 0 are coincident.

Question is modified.

show that lines represented by x? + 6xy + 9y’= 0 are coincident.

Solution:

Comparing the equation x? + 6xy + 9y? = 0 with ax? + Zhxy + by = 0, we get,
a=1,2h=6,i.e.h=3andb=9

since h? —ab = (3)2 - 1(9)

=9-9=0,.

the lines represented by x? + 6xy + 9y? = 0 are coincident.

Question 3.

Find the value of k if lines represented by kx? + 4xy — 4y® = 0 are perpendicular to each other.
Solution:

Comparing the equation kx? + 4xy — 4y® = 0 with ax® + 2hxy + by® = 0, we get,
a=k2h=4,b=-4

since lines represented by kx? + 4xy — 4y” = 0 are perpendicular to each other,

a+b=0

Lk=4=0.k=4

Question 4.
Find the measure of the acute angle between the lines represented by:
(i) 3x2 — 44/3xy + 3y2 =0

solution:

Comparing the equation 3x2 — 4./3xy + 3y? = 0 with

ax? + 2hxy + by? = 0, we get,
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a=3,2h=-4y/3,i.e.h=-24/3andb=3
Let O be the acute angle between the lines.

h* —ab
a+b

2./(—2,/37 -303)

I+3

_|2/12-9
— | =

. tanfl =

" tmﬂ=L3=tan3ﬂ°

(ii) 4x% + Sxy +y2 =0
Solution:
Comparing the equatmn 4x% + 5xy + y* = 0 with ax? + 2hxy + by? = 0, we get,
a=4,2h=5,ie.h= —andb—1

Let 6 be the acute angle between the lines.

2. /h* —ab

. tanf =
a+h
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5 2
) 2 (1—,) —4(1)
- 4+1
;25
- 2 T—4 - 2!5
- 5 |1 5

(iii) 2x% + Txy + 3y* =0

Solution:

Comparing the equation

2x% + Txy + 3y? = 0 with

ax’ + 2hxy + by? = 0, we get,
a=2,2h=7ie.h= —andh 3

Let B be the acute angle between the lines.

24/h% — ab

stan 8 = b

2/(3)" - 2(3)

243

art-1-cha ter-4- alr-of-stral ht-lines/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-4-pair-of-straight-lines/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-4-pair-of-straight-lines/

€IndCareer

5

4
b

2,/(%)

2x(3)
5
5

5
tanf =1
s B=tan1=45°
S B =45

(iv) (a2 - 3b%)x? + Babxy + (b - 3a%)y* =0
Solution:

Comparing the equation

(a2 - 3b9)x? + Babxy + (b? — 3a?)y? = 0, with
Ax? + 2Hxy + By? = 0, we have,
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A =a’-3b% H = 4ab, B =b?-3a°

. H? - AB = 16a%b® - (a® - 3b?)(b? - 3a?)
=16a’b? + (a® - 3b%)(3a% - b?)

=16a’b? + 3a* - 10a%b? + 3b*

=3a*+ 6a’b? + 3b*

=3(a* +2a’b? + b%)

=3 (a2 + b?)?

~HE —AB=+1/3(@%+b?

Also, A+ B = (a-3b?) + (b -3a?)

=-2(a%+b?

IF 8 is the acute angle between the lines, then
I 2.3 (al+1

tan @ |2VE —AB| _ vala +,]
A+B —2{&,2—11']

=+/3 =tan 60°

. B =60

Question 5.

Find the combined equation of lines passing through the origin each of which making an angle
of 30° with the line 3x + 2y-11=0

Solution:

The slope of the line 3x + 2y—11=0ismq = —% .

Let m be the slope of one of the lines making an angle of 30° with the line 3x + 2y—11=0.
The angle between the lines having slopes m and m1 is 30°.

m—m,

. tan30° =
1+ mm,

, where tan30""=L

V3
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1

3 1+m(_§)
2

1 2m+3

’ ‘/§ 2-3m

On squaring both sides, we get,
1 _ (2m+3)*

3 (2-3m)’

s(2-3m)2 =3 (2m + 3)?

S 4-12m +9m? = 3(4m? + 12m +9)
S4-12m +9m? = 12m? + 36m + 27
3m?+48m+23=0

This is the auxiliary equation of the two lines and their joint equation is obtained by putting m=
Y

xI
.. the combined equation of the two lines is

2
3(%) +43(y)+23=0
3
: :’ + 2 3.0
..Ey +4Bxy+23x =0
£ 23%% 4+ 48xy + 3y? =0,

Question 6.
If the angle between lines represented by ax? + 2hxy + by? = 0 is equal to the angle between
lines represented by 2x% — Sxy + 3y? = 0 then show that 100(h? — ab) = (a + b)2.
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Solution:
The acute angle 6 between the lines ax® + 2hxy + by? = 0 is given by
24/h*—ab ' 1)

Comparing the equation 2x% — 5xy + 3y? = 0 with ax? + 2hxy + by? = 0, we get,
a=2,2h=-5,i.e.h= —% andb=3
Let = be the acute angle between the lines 2x% — 5xy + 3y? = 0.

tan B =

2. /h* —ab
©tana=| Y——
a+b
5 2
2 (i) —203)
2+3
|2 ?—6 24
a 5 5
1
" == 2
. tana 5 (2)
If 0 =g, then tan0 = tan«
2/h* —ab| 1 '
—asb |°5 .. [By (1) and (2)]
a(-ab) 1 s
i =3 - 100F—ab)=G@+b)

This is the required condition.
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Question 7.
Find the combined equation of lines passing through the origin and each of which making angle
60° with the Y- axis.

Solution:
Y
B 150° A
[N
mﬂ
X 0 X
v

Let OA and OB be the lines through the origin making an angle of 60° with the Y-axis.
Then OA and OB make an angle of 30° and 150° with the positive direction of X-axis.
- = oo 1
~.slope of OA =tan 30° = NE
~.equation of the line 0A is
= L = i = =
y= 7 X i.e.x \/Ey 0
Slope of OB = tan 150° = tan (180° - 30°)

o 1
=tan30°= ——
V'3

. equation of the line OB is
1 .
=——Xle.x+ =0
y=——3 V3y
~. required combined equation is

(x— +/3y)(x +4/3y) =0

ie.x®-3y’=0.

Ex 4.3
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Question 1.

Find the joint equation of the pair of lines:
(i) Through the point (2,-1) and parallel to lines represented by 2x* + 3xy - 9y* =0
Solution:

The combined equation of the given lines is
2x2+3xy-9y’=0

i.e. 2x% + 6xy—3xy -9y’ =0

e 2x(x+3y)-3y(x+3y) =0

i.e. (x+3y)(2x-3y)=0

.. their separate equations are
X+3y=0and2x-3y=0

.. their slopes are m; = _Tl and m; = :—g = %
The slopes of the lines parallel to these lines are m; and m;, i.e. —% and %

.. the equations of the lines with these slopes and through the point (2, -1) are
y+1= —% (x-2)andy+1= %(x—z}

e.3y+3=-x+2and3y+3=2x-4

e.Xx+3y+1=0and2x-3y-7=0

.. the joint equation of these lines is

(x+3y+1)(2x-3y-7)=0

L2xE - 3xy - TX + 6Xy—9y* —21y + 2X—3y—-7 =0

so2x% 4 3xy —9y? - 5x - 24y -7 = 0.

art-1-chapter-4-pair-of-straight-lines/
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(i) Through the peint (2, -3) and parallel to lines represented by x* + xy —y> =0
Solution:

Comparing the equation

X +xy-y?=0...(1)

with ax? + 2hxy + by? = 0, we get,

a=1,2h=1,b=-1

Let mq and m; be the slopes of the lines represented by (1).

Then m; +m, = —2{=_—:=1

.. (2)
ﬂndl'ﬂlm2=g=-*_l—1= -1

The slopes of the lines parallel to these lines are my and ms.
.. the equations of the lines with these slopes and through the point (2, -3) are
y+3=my(x—-2)andy+3=my(x-2)
e.my(x—2)—(y+3)=0and my(x—-2)—-(y+3)=0

.. the joint equation of these lines is

[my(x—2) - (y + 3)][mz(x-2) - (y + 3)] = 0

Somymg(x—2)7 —my(x—2)y + 3) —ma(x—2)(y + 3) + (y+ 3)% =0
Somymz(x—2)7 = (my + ma)(x-2)(y +3) + (y+3)°=0
cox=2)2 - (x-2)y+3)+(y+3)2=0...... [By (2)]

Sx=2) e (x-2)y+3)-(y+3)?=0

(X2 —4x+4)+ (xy +3x—2y—6) - (y2+6y+9)=0
SXE—AX+ 44Xy +3K-2y—6-y*—6y—9=0

SxZ+xy -yt -x-8y-11=0.

art-1-chapter-4-pair-of-straight-lines/
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Question 2.

Show that equation x? + 2xy+ 2y® + 2x + 2y + 1 = 0 does not represent a pair of lines.
Solution:

Comparing the equation

X2+ 2xy + 2y2 + 2x + 2y + 1 = 0 with

ax? + 2hxy + by? + 2gx + 2fy + ¢ = 0, we get,

a=1h=1,b=2,g=1,F=1,c=1.

The given equation represents a pair of lines, if

a h g
D=|h b f|=0andh?’-abz0
g [ ¢
a h g 1 1 1
Now,D=h b f|l=|1 2 1
g f ¢ 1 1 1
=1(2-1)-11-1)+1(1-2)
=1-0-1=0

andh?®-ab=(1)*-1(2)=-1<0
.. given equation does not represent a pair of lines.

Question 3.
Show that equation 2x? — xy — 3y? — 6x + 19y — 20 = 0 represents a pair of lines.
Solution:

Comparing the equation

2x2 —xy-3y?-6x+19y—-20=0

with ax? + 2hxy + by? + 2gx + 2fy + c = 0, we get,
a=2,h=—%,b=-3,g=-3,|‘=%,c=-20.

art-1-chapter-4-pair-of-straight-lines/
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a h g 2 _% -3
p=|h b f|=|-3+ -3 2
g | ¢ -3 2 20
Taking % common from each row, we get,
4 -1 -6
D=1(-1 —6 19
-6 19 —40

=%[4{24(]—361}+ 1(40 + 114) - 6(-19 - 36)]

= 1[4(-121) + 154 6(-55)]

=1L[a(11) + 14-6(-5)]

=%(-44+14+ 30)=0
Alsoh?-ab=(~1)"-2(3)=1+6=2 50
.. the given equation represents a pair of lines.

Question 4.

show the equation 2x% + xy —y? + x + 4y — 3 = 0 represents a pair of lines. Also find the acute
angle between them.

Solution:

Comparing the equation

2x% + xy —y® + x + 4y — 3 = D with

ax? + 2hxy + by? + 2gx + 2fy + c— 0, we get,

a=2,h=%.b=—1,g=%.f=2,c=—3.

art-1-cha ter-4- alr-of-stral ht-lines/
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a h g 2 7 3
e S
.D=lh b f|= 3 1 2

g f el |+ 2 -3
Taking % common from each row, we get,

4 1 1

1

D=§ 1 -2 4

1 4 —6

= +[4(12—16) — 1(—6 —4) + 1(4 + 2)]

= 1[4(-4)-1(-10) + 1(6)]
=l(—16+10+6)=0
Also,h?-ab=(1)?—2(1)=L42=-250

.. the given equation represents a pair of lines. Let B be the acute angle between the lines

-tan @ = |2VR b
a+h
'1 2
|2 (5) —2(—1)
N 2-1
T |
2 /-+2
= 4 —2x§—3
= : = 5=
. B=tan"'(3).
Question 5.

Find the separate equation of the lines represented by the following equations :

art-1-cha ter-4- alr-of-stral ht-lines/
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(i) (x—2)2-3(x-2)(y+ 1) +2(y+1)2=0
Solution:
(x—2)2-3(x-2)(y+1)+2(y+1)2=0
Sx=-2)?-2(x=2)y+ 1) -(x=-2)y+ 1)+ 2y + 1)2=0
S=2)[(-2) -2y + )] -y + 1)[(x-2)-2(y+1)]=0
Sx-2)x-2-2y-2)-(y+1)(x—-2-2y-2)=
Sx-2)(x-2y-4)—(y+1)(x—-2y—-4)=0
Sx-2y—4)x-2-y-1)=0
Sx—2y—4)x-y-3)=0

.. the separate equations of the lines are
Xx—2y-4=0andx-y-3=0.

Alternative Method :
(x—2)2-3(x-2)(y+1)+2(y+1)?=0..(1)
Putx—2=Xandy+1=Y

. (1) becomes,

XZ—3XY+2Y2=0

SKE-2XY - XY +2Y2=0

SX(X-2Y) - Y(X-2Y)=0

LX=2Y)X-Y) =0

.. the separate equations of the lines are
SLX=2Y=0and X-Y=0
Sx=2)-2(y+1)=0and(x-2)-(y+1)=0
SLX—-2y—-4=0andx-y-3=0.

art-1-cha ter-4- alr-of-stral ht-lines/
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(i) 10(x + 1)+ (x + 1)(y-2)-3(y-2)°=0
Solution:
10(x+1)2+(x+1)(y-2)-3(y-2)%=0...(1)
Putx+1=Xandy-2=Y

.. (1) becomes

10x% +xy -3y* =0

10x? + 6xy — 5xy -3y’ = 0

2x(5x+ 3y) —y(5x + 3y) =0

(2x-y)(5x +3y)=0
5x+3y=0and2x-y=0

S5x+3y=0

S5x+1)+3(y-2)=0

S5Xx+5+3y—-6=0

SLEX+3y—-1=0

2X—-y=0

20x+1)-(y-2)=0

2x+2-y+2=0

S2X-y+4=0

Question 6.
Find the value of k if the fFollowing equations represent a pair of lines :
(i) 3x2 + 10xy + 3y> + 16y + k=0

Solution:

Comparing the given equation with

ax? + 2hxy + by? + 2gx + 2fy + c =0,
weget,a=3,h=5b=3,0=0,f=8,c=k.

Now, given equation represents a pair of lines.

.abc+ 2fgh-af® —-bg®-ch®’=0
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= (3)(3)(k) + 2(8)(0)(5) - 3(8)* - 3(0)* - k(5)* =0
L0k+0-192-0-25k=0

S-16k—-192=0

S—16k =192

Sok=-12.

(i) kxy +10x+ 6y +4=0

Solution:

Comparing the given equation with

ax? + 2 hxy + by? + 2gx + 2fy + c = 0,
weget,a:ﬂ,h:%,b:ﬂ,g:S,F:B,c:tl
Mow, given equation represents a pair of lines.
".abc+ 2fgh-aff-bgZ-ch?=0

- (0)(0)(4) + 2{3]{5){%) -0(3)2-0(s)? —4(%] 220

S 0+15k-0-0-k?=0

- 15k-k?=0

sok(k=15)=0

S k=0ork=15.

If k = 0, then the given equation becomes

10X + 6y + 4 = 0 which does not represent a pair of lines.
Lkzo

Hence, k = 15.

(i) X2+ 3xy + 2y? +x -y + k=0
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Comparing the given equation with
ax? + 2hxy + by? + 2gx + 2fy + c =0,
weget.a=1,h=%.b=2,g—1 F=—=,c=k
Now, given equation represents a pair nf lines.
a h g
h b f|=0

8§ [«

i.e

I

B2 = 2 kDD
|

LS T S VS

Taking out % common from each row, we get,

. 2 3 1
3 3 4 —-11|=0
1 -1
2 3 1
3 4 —-11|=0
1 -1 2
S 2(Bk-1)-3(6k+1)+1(-3-4)=0
s16k-2-18k-3-7=0

art-1-cha ter-4- alr-of-stral ht-lines/
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s-2k-12=0
L-2k=12 . k=-6.

Question 7.

Find p and q if the equation px? — 8xy + 3y + 14x + 2y + q = 0 represents a pair of perpendicular
lines.

solution:

The given equation represents a pair of lines perpendicular to each other
.. (coefficient of x?) + (coefficient of y%) =0

SLp+3=0p=-3

with this value of p, the given equation is

—3x2-8xy + 3y’ + 14x+ 2y + q = 0.

Comparing this equation with

ax? + 2hxy + by? + 2gx + 2fy + ¢ = 0, we have,
a=-3,h=-4,b=3,g=7,f=1andc=q.

a h g -3 —4 7
b=lh b fl=|—4 3 1
g [ ¢ 7T 1 g

=-3(3g-1)+4(-4q-7) + 7(-4 - 21)
=-9q+3-16q-28-175

=-25q-200=-25(q + 8)

Since the given equation represents a pair of lines, D=0
..-25(q+8)=0..q=-8.

Hence,p=-3and g=-8.

art-1-chapter-4-pair-of-straight-lines/
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Question 8.

Find p and q if the equation 2xZ + 8xy + py® + qx + 2y — 15 = 0 represents a pair of parallel lines.
Solution:

The given equation is

2x2+8xy +pyl + QK+ 2y-15=0

Comparing it with ax? + 2hxy + by? + 2gx + 2fy + ¢ = 0, we get,
a=2,h=4,b=p,g=1,f=1,c=-15

Since the lines are parallel, h? =ab

~(@%=2p-.P=8

Since the given equation represents a pair of lines

a h g
D=|h b f|=0 whereb=p=8
8 fec
2 4 g2
ie.| 4 8 1|=0
g2 1 —-15

i.e,2-:-120-1}-4(-60-%)4-%{4-4‘;)-0

i.e.—242 +240 +2q+2q-29°=0
ie.-2q®+4q-2=0
i.e.g’-2g+1=0
ie.(q-1)2=0..q-1=0..g=1.
Hence,p=8andq=1.

Question 9.
Equations of pairs of opposite sides of a parallelogram are x% — 7x+ 6 = 0 and y? — 14y + 40 = 0.
Find the joint equation of its diagonals.

Salutinn:

art-1-chapter-4-pair-of-straight-lines/
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Let ABCD be the parallelogram such that the combined equation of sides AB and CD is xZ — 7x +

6 = 0 and the combined equation of sides BC and AD is y2 — 14y + 40 = 0.

The separate equations of the lines represented by x2—7x+ 6 =0, i.e. (x—1)(x-6)=0arex—1=
Oandx-6=0.

Let equation of the side AB be x— 1 =0 and equation of side CDbex-6=0.

The separate equations of the lines represented by y2— 14y + 40 =0, i.e. (y—4)(y - 10) =0 are y—
4=0andy-10=0.

Let equation of the side BC be y— 4 = 0 and equation of side AD be y—10=0.

Y
AL 10y | D (6, 1)
¥=10
BLS [coa 0t
o X
x=1 x=6

Coordinates of the vertices of the parallelogram are A(1, 10), B(1, 4), C(6, 4) and D(6, 10).
. equation of the diagonal AC is
y—10 _ 10-4 _ 6

z-1 _ 16 -5
S-By+50=6X-6

S 6X+5y-56=0

and equation of the diagonal BD is
y—4 _4-1_ -6 _6

-1 16 -5 5

S 5y—20=6X—-6

SBX—-5y+14=0

Hence, the equations of the diagonals are 6x + 5y —56 =0 and 6x— 5y + 14 = 0.
.. the joint equation of the diagonals is (6x + 5y — 56)(6x— 5y + 14) =0

536x% - 30xy + B4x + 30xy — 253«2 +70y—336x+280y—-784=0

art-1-chapter-4-pair-of-straight-lines/
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Question 10.

AOAR is Formed by lines x? — 4xy + y2 = 0 and the line 2x + 3y — 1 = 0. Find the equation of the
median of the triangle drawn from O.

Solution:

B (x, ;)

gtohth
D( 2 2

Atx,y)

Let D be the midpoint of seg AB where A is (x4, ;) and B is (X3, y2).

. +
Then D has coordinates (%, %)

The joint (combined) equation of the lines OA and OB is x? — 4xy + y* = 0 and the equation of the
line ABis2x +3y—1=0.

. points A and B satisfy the equations 2x+3y—-1=0

and x% — 4xy + y° = 0 simultaneously.

We eliminate x from the above equations, i.e.,

1-3y ., .
put x = Ty in the equation x? — 4xy + y? = 0, we get,

2
3y, 1y 2 _
.,(—2 ) 4( 3 )y+y =0

S (1-3y)%-8(1-3y)y +4y* =0
S1—6y+9y2 -8y + 24y +4y2 =0

—-— 2
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S 3TyE-14y+1=0
The roots y4 and y; of the above quadratic equation are the y-coordinates of the points A and B.

- B R

SYitYe=s o= 5 ;
. : _hrye T
.. y-coordinate of D = 5 = 7

since D lies on the line AB, we can find the x-coordinate of D as
7 _

2% +3 (ﬁ) -1=0

nx=1-2L — 16

g ¥ - a7
SoX = ﬁ
- Dis (8/37, 7/37)
. = . - T o i)
- equation of the median OD is 5E T Tm
ie, 7x—-8y=0.
Question 11.

Find the co-ordinates of the points of intersection of the lines represented by x2 —y>—2x+1=0.
Solution:

Consider, X2 —y*—2x+1=0

AE-2x+1)-y¥=0

Lx=1)2-y?=0

SLx=-1+y)(x-1-y)=0

Lx+y=1)x-y-1)=0

.. separate equations of the lines are

X+y—1=0andx-y+1=0.

To find the point of intersection of the lines, we have to solve

X+y—-1=0...(1)

andx-y+1=0...(2)

Adding (1) and (2), we get,

2x=0..%x=0

Substituting x = 0in (1), we get,

O+y-1=0. y=1

. coordinates of the point of intersection of the lines are (0, 1).
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Maharashtra Board Solutions
Class 12 Arts & Science Maths
(Part 1)

e Chapter 1- Mathematical Logic
e Chapter 2- Matrices

e Chapter 3- Trigonometric Functions

e Chapter 4- Pair of Straight Lines

e Chapter 5- Vectors

e Chapter 6- Line and Plane

e Chapter 7- Linear Programming
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About About Maharashtra State Board
(MSBSHSE)

The Maharashtra State Board of Secondary and Higher Secondary
Education or MSBSHSE (Marathi: #gRISE Tod ATEI A 371701 3=
AT A RAET0T AS®), is an autonomous and statutory body
established in 1965. The board was amended in the year 1977 under
the provisions of the Maharashtra Act No. 41 of 1965.

The Maharashtra State Board of Secondary & Higher Secondary
Education (MSBSHSE), Pune is an independent body of the
Maharashtra Government. There are more than 1.4 million students
that appear in the examination every year. The Maha State Board
conducts the board examination twice a year. This board conducts the
examination for SSC and HSC.

The Maharashtra government established the Maharashtra State
Bureau of Textbook Production and Curriculum Research, also
commonly referred to as Ebalbharati, in 1967 to take up the
responsibility of providing quality textbooks to students from all
classes studying under the Maharashtra State Board. MSBHSE
prepares and updates the curriculum to provide holistic development
for students. It is designed to tackle the difficulty in understanding the
concepts with simple language with simple illustrations. Every year
around 10 lakh students are enrolled in schools that are affiliated with
the Maharashtra State Board.
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FAQs
Where do I get the Maharashtra State Board Books PDF For free download?

You can download the Maharashtra State Board Books from the eBalbharti

official website, i.e. cart.ebalbharati.in or from this article.
Add image

How to Download Maharashtra State Board Books?

Students can get the Maharashtra Books for primary, secondary, and senior
secondary classes from here. You can view or download the Maharashtra
State Board Books from this page or from the official website for free of
cost. Students can follow the detailed steps below to visit the official website
and download the e-books for all subjects or a specific subject in different
mediums.

Step 1: Visit the official website ebalbharati.in

Step 2: On the top of the screen, select "Download PDF textbooks"

Step 3: From the "Classes" section, select your class.

Step 4: From "Medium", select the medium suitable to you.

Step 5: All Maharashtra board books for class 11th will now be displayed on
the right side.

Step 6: Click on the "Download" option to download the PDF book.

Who developed the Maharashtra State board books?

As of now, the MSCERT and Balbharti are responsible for the syllabus and
textbooks of Classes 1 to 8, while Classes 9 and 10 are under the
Maharashtra State Board of Secondary and Higher Secondary Education
(MSBSHSE).

How many state boards are there in Maharashtra?

The Maharashtra State Board of Secondary & Higher Secondary Education,
conducts the HSC and SSC Examinations in the state of Maharashtra
through its nine Divisional Boards located at Pune, Mumbai, Aurangabad,
Nasik, Kolhapur, Amravati, Latur, Nagpur and Ratnagiri.

@II 1 Wwdlil GG1h


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://ebalbharati.in/main/publicHome.aspx
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-4-pair-of-straight-lines/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-4-pair-of-straight-lines/

€IndCareer

About IndCareer

IndCareer.com is a leading developer of online career guidance resources for the Indian
marketplace. Established in 2007, IndCareer.com is currently used by over thousands of
institutions across India, including schools, employment agencies, libraries, colleges
and universities.

IndCareer.com is designed to assist you in making the right career decision - a decision
that meets your unique interests and personality.

For any clarifications or questions you can write to info@indcareer.com
Postal Address

IndCareer.com
52, Shilpa Nagar,
Somalwada
Nagpur - 440015

Maharashtra, India

WhatsApp: +91 9561 204 888

Website: https://www.indcareer.com
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