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PAIR OF STRAIGHT LINES

Solved Problems

1. Does the equation represent a pair of lines?

Watch Video Solution

x2 + xy + y2 = 0

2. Find the nature of the triangle of formed by the lines

 and .x2 − 3y2 = 0 x = 2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_U9ZveRJG1ykF
https://dl.doubtnut.com/l/_zixLO5sgjPXg


Watch Video Solution

3. Find the centroid and the area of the triangle formed by the lines

Watch Video Solution

12x2 − 20xy + 7y2 = 0, 2x − 3y + 4 = 0

4. Prove that the lines represented by the equations

 and  form an equilateral triangle.

Watch Video Solution

x2 − 4xy + y2 = 0 x + y = 3

5. Show that the product of the perpendicular from (alpha,beta) to

the pair of lines  is 

 Hence or otherwise find the

product of the perpendicular from the origin

S ≡ ax2 + 2hxy + by2 + 2gx + 2fy + c = 0

∣∣aα2 + 2hαβ + 2gα + 2fβ + c∣∣

√(a − b)
2

+ 4h2

https://dl.doubtnut.com/l/_zixLO5sgjPXg
https://dl.doubtnut.com/l/_B6niko7OlDa1
https://dl.doubtnut.com/l/_KP0dy1GR7ylF
https://dl.doubtnut.com/l/_zc98UvdWQn5T


Watch Video Solution

6. Let  represent a pair of straight lines.

Then show that the equation of the pair of straight lines. 

Passing through  and parallel to the given pair of lines is 

Watch Video Solution

ax2 + 2hxy + by2 = 0

(x0, y0)

a(x − x0)2 + 2h(x − x0)(y − y0) + b(y − y0)2 = 0

7. Show that the area of the triangle formed by the lines

 and  is 

View Text Solution

ax2 + 2hxy + by2 = 0 lx+my + n = 0

∣
∣
∣

∣
∣
∣

n2√h2 − ab

am2 − 2hlm + bl2

https://dl.doubtnut.com/l/_zc98UvdWQn5T
https://dl.doubtnut.com/l/_0EkWDxqAKqqM
https://dl.doubtnut.com/l/_qW51cUQQzPrR


8. Two equal sides of an isoceles triangle are given by 7x-y+3=0 and

x+y-3=0 and the third side passes through the point (1,10) then

slope m of the third side is given by

Watch Video Solution

9. Find the angle between the straight lines represented by

Watch Video Solution

2x2 + 5xy + 2y2 − 5x − 7y + 3 = 0

10. Find the equation of the pair of lines passing through the origin

and parallel to the pair of lines

Watch Video Solution

2x2 + 3xy − 2y2 − 5x + 5y − 3 = 0

https://dl.doubtnut.com/l/_3W71VOJchVe8
https://dl.doubtnut.com/l/_Ds7w7LFJVuZt
https://dl.doubtnut.com/l/_TFBuTu2oLfi3
https://dl.doubtnut.com/l/_rN41UsZ6fdTO


11. Find the equation of the pair of lines passing through the origin

and perpendicular to the pair of lines

Watch Video Solution

ax2 + 2hxy + by2 + 2gx + 2fy + c = 0

12. If  represents a pair of

straight lines, find k.

Watch Video Solution

x2 + xy − 2y2 + 4x − y + k = 0

13. Prove that the equation 

represents a pair of straight lines.

Watch Video Solution

2x2 + xy − 6y2 + 7y − 2 = 0

https://dl.doubtnut.com/l/_rN41UsZ6fdTO
https://dl.doubtnut.com/l/_VoqG76pUMnOh
https://dl.doubtnut.com/l/_8do3hc2ihEpM


14. Prove that the equation

represents a pair of perpendicular straight lines.

Watch Video Solution

2x2 + 3xy − 2y2 − x + 3y − 1 = 0

15. S.T the equation 

represents a pair of straight lines. Also find the angle between

them and the coordinates of the point of intersection of the lines.

Watch Video Solution

2x2 − 13xy − 7y2 + x + 23y − 6 = 0

16. Find the value of  for which the equation

 represents a pair of

striaght lines.

Watch Video Solution

λ

λx2 − 10xy + 12y2 + 5x– 16y − 3 = 0

https://dl.doubtnut.com/l/_nn4xN4DrNWFE
https://dl.doubtnut.com/l/_9x3fgoFTi0p4
https://dl.doubtnut.com/l/_GM06c0GAhw1v
https://dl.doubtnut.com/l/_mT8VO8xkA7SV


17. Show that two pairs of two straight lines 

and  form a square

Watch Video Solution

6x2 − 5xy– 6y2 = 0

6x2 − 5xy − 6y2 + x + 5y − 1 = 0

18. Show that the following equations represents a pair of parallel

lines and also find the distance between them. 

Show that the equation 

represents a pair of parallel lines and find the distance between

them.

Watch Video Solution

8x2 − 24xy + 18y2 − 6x + 9y − 5 = 0

19. If the pair of lines

form a rhombus then prove that .

ax2 + 2hxy + by2 = 0, ax2 + 2hxy + by2 + 2gx + 2fy + c = 0

(a − b)fg + h(f 2 − g2) = 0

https://dl.doubtnut.com/l/_mT8VO8xkA7SV
https://dl.doubtnut.com/l/_yzdG3DoEPLk4
https://dl.doubtnut.com/l/_w8GEUfoD7iKj


Exercise 4 A I

Watch Video Solution

20. If two of the sides of a parallelogram are represented by

 is one of its diagonals,

prove that the other diagonal is .

Watch Video Solution

ax2 + 2hxy + by2 = 0  and pq + qy = 1

y(bp − hq) = x(aq − hp)

1. Find the acute angle between pair of lines represented by

following equations. 

Watch Video Solution

x2 − 7xy + 12y2 = 0

https://dl.doubtnut.com/l/_w8GEUfoD7iKj
https://dl.doubtnut.com/l/_YeFM0jG4Q2fp
https://dl.doubtnut.com/l/_qUFGOxueI6dV


2. Find the acute angle between pair of lines represented by

following equations. 

Watch Video Solution

y2 − xy − 6x2 = 0

3. Find the acute angle between pair of lines represented by

following equations. 

Watch Video Solution

x2 + 2xy cot α − y2 = 0

4. Find the acute angle between pair of lines represented by

following equations. 

Watch Video Solution

x2 + 2xy cot α − y2 = 0

https://dl.doubtnut.com/l/_Ys6hG3mpnERR
https://dl.doubtnut.com/l/_TGpdFfmFvkKi
https://dl.doubtnut.com/l/_D7oZIpaK6rTh


Exercise 4 A Ii

1. Show that the following pairs of lines are equally inclined to each

other. 

, b=

Watch Video Solution

2x2 + 6xy + y2 = 0, 4x2 + 18xy + by2 = 0

2. Show that the following pairs of lines are equally inclined to each

other. 

Watch Video Solution

a2x2 + 2h(a + b)xy + b2y2 = 0, ax2 + 2hxy + by2 = 0(a + b ≠ 0)

https://dl.doubtnut.com/l/_D7oZIpaK6rTh
https://dl.doubtnut.com/l/_1iSOg2cn6sVd
https://dl.doubtnut.com/l/_fp0NZ4xevNpV


3. Show that the following pairs of lines are equally inclined to each

other. 

Watch Video Solution

ax2 + 2hxy + by2 + λ(x2 + y2) = 0, (λ ∈ R)ax2 + 2hxy + by2 = 0

4. Find the value of h if the slopes of the lines represented by

 are in the ratio 1:2.

Watch Video Solution

6x2 + 2hxy + y2 = 0

5. If  represents two straight lines such that

slope of one line is twice the slope of the other, prove that

Watch Video Solution

ax2 + 2hxy + by2 = 0

8h2 = 9ab.

https://dl.doubtnut.com/l/_vL06bzWKeyin
https://dl.doubtnut.com/l/_bu3MkMcwOyZy
https://dl.doubtnut.com/l/_JIkzHMhWUbJB
https://dl.doubtnut.com/l/_VsUco14Eip14


6. Show that equation of pair of lines passing through origin and

making an angle of  with the line 

Watch Video Solution

30∘

3x − y − 1 = 0is13x2 − 12xy − 3y2 = 0

7. Find the equation to the pair of lines passing through origin and

making an acute angle a' with the straight line x + y + 5 =0

Watch Video Solution

8. Show that the lines  form an

equilateral triangle.

Watch Video Solution

(x + 2a)2 − 3y2 = 0, x = a

https://dl.doubtnut.com/l/_VsUco14Eip14
https://dl.doubtnut.com/l/_slTXUzADEdCv
https://dl.doubtnut.com/l/_bBJSz7kAQvKY


9. Show that pair of bisectors of angles between the lines

 are parallel and perpendicular

to the line 

Watch Video Solution

(ax + by)2 = c(bx − ay)2(c > 0)

ax + by + k = 0

10. The adjacent sides of a parallelogram are 

and one diagonal is x + y + 2 = 0. Find the vertices and the other

diagonal.

Watch Video Solution

2x2 − 5xy + 3y2 = 0

11. Find the centriod and hence find the area of the triangle formed

by the following lines 

Watch Video Solution

2y2 − xy − 6x2 = 0x + y + 4 = 0

https://dl.doubtnut.com/l/_fNN8OFgDDptT
https://dl.doubtnut.com/l/_VdXgigpnXUAG
https://dl.doubtnut.com/l/_0fsyEQYh32wr


12. Find the centriod and hence find the area of the triangle formed

by the following lines 

Watch Video Solution

3x2 − 4xy + y2 = 0, 2x − y = 6

13. Find the equation of pair of lines intersecting at (2, -1) and 

Perpendicular to pair 

Watch Video Solution

6x2 − 13xy − 5y2 = 0

14. Find the equation of pair of lines intersecting at (2, -1) and 

Perpendicular to pair 

Watch Video Solution

6x2 − 13xy − 5y2 = 0

https://dl.doubtnut.com/l/_0fsyEQYh32wr
https://dl.doubtnut.com/l/_CGKoK4aBT3pZ
https://dl.doubtnut.com/l/_Vl1CFc0DgE8g
https://dl.doubtnut.com/l/_HXc4B7Xwkg23
https://dl.doubtnut.com/l/_PYTZKkLXhAoy


Exercise 4 A Iii

15. Find the equation of the bisector of the acute angle between

the lines 

Watch Video Solution

3x − 4y + 7 = 0, 12x + 5y − 2 = 0

16. Find the equation of bisector of the obtuse angle between the

lines 

Watch Video Solution

x + y − 5 = 0 and x − 7y + 7 = 0

1. Show that the lines represented by

 and  form an

equilateral triangle with area  .

View Text Solution

(lx + my)2 − 3(mx − ly)2 = 0 lx + my + n = 0

n2

√3(l2 + m2)

https://dl.doubtnut.com/l/_PYTZKkLXhAoy
https://dl.doubtnut.com/l/_yIqWbugDXblc
https://dl.doubtnut.com/l/_oQzbxapPtljQ


2. Show that the straight lines represented by

 form an equilateral

triangle of area  sq. units

Watch Video Solution

3x2 + 48xy + 23y2 = 0, 3x − 2y + 13 = 0

13

√3

3. Show that the equation of the pair of lines bisecting the angles

between the pair of bisectors of the angles between the pair of

lines 

Watch Video Solution

ax2 + 2hxy + by2 = 0  is (a − b)(x2 − y2) + 4hxy = 0

4. If one jine of the pair of lines  bisects the

angle between the coordinate axes, then prove that

.

ax2 + 2hxy + by2 = 0

(a + b)2 = 4h2

https://dl.doubtnut.com/l/_oQzbxapPtljQ
https://dl.doubtnut.com/l/_rD90AVR2CEDG
https://dl.doubtnut.com/l/_MFkdJ8BOzF1E
https://dl.doubtnut.com/l/_sAGHABqksEAs


Watch Video Solution

5. If  is the centroid of the triangle, whose sides are 

, then show that 

Watch Video Solution

(α, β)

ax2 + 2hxy + by2 = 0 and lx + my = 1

= =
α

bl − hm

β

am − hl

2

3(bl2 − 2hlm + am2)

6. Prove that the distance from the origin to the orthocentre of the

triangle formed by the lines  and 

 is  


.

View Text Solution

+ = 1
x

α

y

β

ax2 + 2hxy + by2 = 0 (α2 + β2)
1 / 2

∣
∣
∣

∣
∣
∣

(a + b)αβ

aα2 − 2hαβ + bβ

https://dl.doubtnut.com/l/_sAGHABqksEAs
https://dl.doubtnut.com/l/_WPmUbAdFQLfD
https://dl.doubtnut.com/l/_Hd4U1iwp9Znk


Exercise 4 B I

7. The straight line  bisects and angle between

the pair of lines of which one is . Show that the

other line is

Watch Video Solution

lx + my + n = 0

px + qy + r = 0

(l2m2)(px + qy + r) = 2(lp + mq)(lx + my + n) = 0

1. Find the angle between the lines represented by

Watch Video Solution

2x2 + xy − 6y2 + 7y − 2 = 0.

2. Prove that the equation 

represents a pair of perpendicular lines and find the lines.

2x2 + 3xy − 2y2 + 3x + y + 1 = 0

https://dl.doubtnut.com/l/_5Hwx5IO36SO2
https://dl.doubtnut.com/l/_SCYiVwmEuOIJ
https://dl.doubtnut.com/l/_bZqoAdx5GN0m


Exercise 4 B Ii

Watch Video Solution

1. Prove that the equation 

represents a pair of straight lines and find the co-ordinates of the

point of intersection.

Watch Video Solution

3x2 + 7xy + 2y2 + 5x + 5y + 2 = 0

2. Find k, if the equation 

represents a pair of lines. Find the point of intersection of the lines

and angle between the lines for this value of k.

Watch Video Solution

2x2 + kxy − 6y2 + 3x + y + 1 = 0

https://dl.doubtnut.com/l/_bZqoAdx5GN0m
https://dl.doubtnut.com/l/_ZXII5WsJ0HI0
https://dl.doubtnut.com/l/_jObQyIMGpywh


3. Show that the equation  represents a

pair of perpendicular lines and find their equations.

Watch Video Solution

x2 − y2 − x + 3y − 2 = 0

4. Show that the line

are concurrent.

Watch Video Solution

x2 + 2xy − 35y2 − 4x + 44y − 12 = 0  and  5x + 2y − 8 = 0

5. Show that the following equations represents a pair of parallel

lines and also find the distance between them. 

Watch Video Solution

9x2 − 6xy + y2 + 18x − 6y + 8 = 0

https://dl.doubtnut.com/l/_uQh9XtTb53mQ
https://dl.doubtnut.com/l/_2IXTuuZ0Iwlp
https://dl.doubtnut.com/l/_cXXcCp1XgC23
https://dl.doubtnut.com/l/_a1Qhcu9NVWZv


Exercise 4 B Iii

6. Show that the following equations represents a pair of parallel

lines and also find the distance between them. 

Watch Video Solution

x2 + 2√3xy + 3y2 − 3x − 3√3y − 4 = 0

7. Show that two pairs of lines

forms a square.

Watch Video Solution

3x2 + 8xy − 3y2 = 0 and 3x2 + 8xy − 3y2 + 2x − 4y − 1 = 0

1. Find the product of lengths of perpendiculars drawn from (2, 1)

upon the lines 12x2 + 25xy + 12y2 + 10x + 11y + 2 = 0

https://dl.doubtnut.com/l/_a1Qhcu9NVWZv
https://dl.doubtnut.com/l/_B69R8heHhqDB
https://dl.doubtnut.com/l/_ffMGpQ8sE5bf


Watch Video Solution

2. Show that the straight line

 form

a parallelogram and find the length of its sides.

Watch Video Solution

y2 − 4y + 3 = 0  and x2 + 4xy + 4y2 + 5x + 10y + 4 = 0

3. Show that product of the perpendicular distances from origin to

pair of lines represented by

 is 

Watch Video Solution

ax2 + 2hxy + by2 + 2gx + 2fy + c = 0
|c|

√(a − b)2 + 4h2

4. If the equation 

represents a pair of lines, then show that the square of the

ax2 + 2hxy + by2 + 2gx + 2fy + c = 0

https://dl.doubtnut.com/l/_ffMGpQ8sE5bf
https://dl.doubtnut.com/l/_j2qFfptPErwm
https://dl.doubtnut.com/l/_SVe6V6WAi00Z
https://dl.doubtnut.com/l/_9rmoeQc0EtZh


Exercise 4 C I

distance of their point of intersection from the origin is

. Also show that the square of this distance is 

 if the given lines are perpendicular.

Watch Video Solution

c(a + b) − f 2 − g2

ab − h2

f 2 + g2

h2 + b2

1. Find the equation of the lines joining the origin to the points of

intersection of  and x + y = 1.

Watch Video Solution

x2 + y2 = 1

2. Find the angle between the lines joining the origin to the points

of intersection of  and .

Watch Video Solution

y2 = x x + y = 1

https://dl.doubtnut.com/l/_9rmoeQc0EtZh
https://dl.doubtnut.com/l/_tha423R7m6Ry
https://dl.doubtnut.com/l/_ZTG4yGqLlOLD


Exercise 4 C Ii

1. Show that the lines joining the origin to the points of

intersection of the curve  and the

straight line are mutually perpendicular .

Watch Video Solution

x2 + xy + y2 + 3x + 3y − 2 = 0

x − y − √2 = 0

2. Find the value if k , if the lines joining the origin with the points

of intersection of the curve 

and the x + 2y = k are mutually perpendicular .

Watch Video Solution

2x2 − 2xy + 3y2 + 2x − y − 1 = 0

3. Find the angle between the lines joining the origin to the points

of intersection of the curve  andx2 + 2xy + y2 + 2x + 2y − 5 = 0

https://dl.doubtnut.com/l/_Aoh3vGZLVHEZ
https://dl.doubtnut.com/l/_kGPGfOu61yVm
https://dl.doubtnut.com/l/_sKHT3iIyAjnB


Exercise 4 C Iii

the line 3x-y+1=0.

Watch Video Solution

1. Find the condition for the chord lx + my=1 of the circle

 to subtend a right angle at the origin.

Watch Video Solution

x2 + y2 = a2

2. Find the condition for the lines joining the origin to the points of

intersection of the circle  and the line lx+my=1 to

coincide.

Watch Video Solution

x2 + y2 = a2

https://dl.doubtnut.com/l/_sKHT3iIyAjnB
https://dl.doubtnut.com/l/_Q7QyjjRBJLOC
https://dl.doubtnut.com/l/_ZeE0WvaF4Joo
https://dl.doubtnut.com/l/_MAKQ9MQTVMLD


3. Write down the equation of the pair of straight lines joining the

origin to the points of intersection of the  with the

pair of straight lines . Show

that the lines so obtained make equal angles with the coordinates

axes.

Watch Video Solution

6x − y + 8 = 0

3x2 + 4xy − 4y2 − 11x + 2y + 6 = 0

https://dl.doubtnut.com/l/_MAKQ9MQTVMLD

