
 

 

 

 

 

 

Numerical 

Q.1 A man starts walking from the point P(−3, 4), touches the x-axis at R, and then 

turns to reach at the point Q(0, 2). The man is walking at a constant speed. If the 

man reaches the point Q in the minimum time, then 5((PR)2 + (RQ)2) is equal to 

____________. 

1st Sep Evening Shift 2021 

 

Q.2 Let the points of intersections of the lines x − y + 1 = 0, x − 2y + 3 = 0 and 2x − 5y 

+ 11 = 0 are the mid points of the sides of a triangle ABC is _____________. 

1st Sep Evening Shift 2021 

 

Q.3 Consider a triangle having vertices A(−2, 3), B(1, 9) and C(3, 8). If a line L 

passing through the circum-centre of triangle ABC, bisects line BC, and intersects y-

axis at point then the value of real number α is ________________. 

20th Jul Evening Shift 2021 

 

Q.4 A square ABCD has all its vertices on the curve x2y2 = 1. The midpoints of its 

sides also lie on the same curve. Then, the square of area of ABCD is 

18th Mar Morning Shift 2021 

Straight Lines and

Pair of Straight Lines

10



 

Q.5 

 

17th Mar Evening Shift 2021 

Q.6 The maximum value of z in the following equation z = 6xy + y2, where 3x + 

4y ≤ 100 and 4x + 3y ≤ 75 for x ≥ 0 and y ≥ 0 is __________. 

17th Mar Evening Shift 2021 

 

Q.7 Let λ be an integer. If the shortest distance between the lines x − λ = 2y − 1 = −2z 

and x = y + 2λ = z − λ is  then the value of | λ | is _________. 

24th Feb Evening Slot 2021 

 

Numerical Answer Key 

 

1. Ans. (1250)        

2. Ans. (6) 

3. Ans. (9) 

4. Ans. (80) 

5. Ans. (144) 

6. Ans. (904) 

7. Ans. (1) 

 

Numerical Explanation 

 



Ans. 1 

 

50(PR2 + RQ2) 

 

= 50(20 + 5) 

 

= 50(25) 

 

= 1250 

Ans 2. 

Intersection point of given lines are (1, 2), (7, 5), (2, 3) 

 



 

Ans 3. 

 



 
 

Ans 4. 

 



 

 



 

Ans 5. 

Since orthocentre and circumcentre both lies on y-axis. 

 

⇒ Centroid also lies on y-axis. 

 

⇒ ∑cosα = 0 

cosα + cosβ + cosγ = 0 

 

⇒ cos3 α + cos3 β + cos3 γ = 3cosαcosβcosγ 

 

 

 

 

 

 

 

 



Ans 6. 

 

3x + 4y ≤ 100 

 

4x + 3y ≤ 75 

 

x ≥ 0, y ≥ 0 

 

Feasible region is shown in the graph 

 

Let maximum value of 6xy + y2 = c 

 

For a solution with feasible region, 

 

6xy + y2 = c and 4x + 3y = 75 must have at least one positive solution. 

 

 

 

 



Ans 7. 

 

 

 

 



MCQ (Single Correct Answer) 

 

Q.1 Let A be the set of all points (α, β) such that the area of triangle formed by the 

points (5, 6), (3, 2) and (α, β) is 12 square units. Then the least possible length of a 

line segment joining the origin to a point in A, is : 

 

31st Aug Evening Shift 2021 

 

Q.2 If p and q are the lengths of the perpendiculars from the origin on the lines, 

 

x cosec α − y sec α = k cot 2α and 

 

x sinα + y cosα = k sin2α 

 

respectively, then k2 is equal to : 

 

31st Aug Morning Shift 2021 



 

Q.3 The angle between the straight lines, whose direction cosines are given by the 

equations 2l + 2m − n = 0 and mn + nl + lm = 0, is : 

 

27th Aug Evening Shift 2021 

 

Q.4 Let A be a fixed point (0, 6) and B be a moving point (2t, 0). Let M be the mid-

point of AB and the perpendicular bisector of AB meets the y-axis at C. The locus of 

the mid-point P of MC is : 

 

27th Aug Morning Shift 2021 

 

Q.5 Let ABC be a triangle with A(−3, 1) and ∠ACB = θ, 0 < θ < π/2. If the equation of 

the median through B is 2x + y − 3 = 0 and the equation of angle bisector of C is 

7x − 4y −− 1 = 0, then tanθ is equal to : 



 

26th Aug Morning Shift 2021 

 

Q.6 Let the equation of the pair of lines, y = px and y = qx, can be written as (y − px) 

(y − qx) = 0. Then the equation of the pair of the angle bisectors of the lines 

x2 − 4xy − 5y2 = 0 is : 

 

25th Jul Evening Shift 2021 

 

Q.7 Two sides of a parallelogram are along the lines 4x + 5y = 0 and 7x + 2y = 0. If 

the equation of one of the diagonals of the parallelogram is 11x + 7y = 9, then other 

diagonal passes through the point : 

 



27th Jul Evening Shift 2021 

 

Q.8 The point P (a, b) undergoes the following three transformations successively : 

 

(a) reflection about the line y = x. 

 

(b) translation through 2 units along the positive direction of x-axis. 

 

(c) rotation through angle π/4 about the origin in the anti-clockwise direction. 

 

If the co-ordinates of the final position of the point P are  then the 

value of 2a + b is equal to : 

 

27th Jul Evening Shift 2021 

 

Q.9 Let the centroid of an equilateral triangle ABC be at the origin. Let one of the 

sides of the equilateral triangle be along the straight line x + y = 3. If R and r be the 

radius of circumcircle and incircle respectively of ΔABC, then (R + r) is equal to : 

 

18th Mar Evening Shift 2021 



Q.10 The equation of one of the straight lines which passes through the point (1, 3) 

and makes an angles tan−1(√2) with the straight line, y + 1 = 3√2 x is 

 

18th Mar Morning Shift 2021 

 

Q.11 The number of integral values of m so that the abscissa of point of intersection 

of lines 3x + 4y = 9 and y = mx + 1 is also an integer, is : 

 

18th Mar Morning Shift 2021 

 

Q.12 In a triangle PQR, the co-ordinates of the points P and Q are (−2, 4) and (4, −2) 

respectively. If the equation of the perpendicular bisector of PR is 2x − y + 2 = 0, 

then the centre of the circumcircle of the ΔPQR is : 

 



17th Mar Morning Shift 2021 

Q.13 Let A(−1, 1), B(3, 4) and C(2, 0) be given three points. 

A line y = mx, m > 0, intersects lines AC and BC at point P and Q respectively. Let 

A1 and A2 be the areas of ΔABC and ΔPQC respectively, such that A1 = 3A2, then the 

value of m is equal to : 

 

16th Mar Evening Shift 2021 

 

Q.14 The intersection of three lines x − y = 0, x + 2y = 3 and 2x + y = 6 is a : 

 

26th Feb Morning Shift 2021 

 

Q.15 The image of the point (3, 5) in the line x − y + 1 = 0, lies on : 

 



25th Feb Morning Slot 2021 

Q.16 A man is walking on a straight line. The arithmetic mean of the reciprocals of 

the intercepts 1/4 of this line on the coordinate axes is Three stones A, B and C are 

placed at the points (1, 1), (2, 2) and (4, 4) respectively. Then which of these stones 

is/are on the path of the man ? 

 

24th Feb Morning Slot 2021 

 

MCQ Answer Key 

 

1. Ans. (C)  10. Ans. (a)    

2. Ans. (A)  11. Ans. (b)    

3. Ans. (A)  12. Ans. (d)    

4. Ans. (c)  13. Ans. (a)    

5. Ans. (c)  14. Ans. (d)    

6. Ans. (c)  15. Ans. (d) 

7. Ans. (B)  16. Ans. (d) 

8. Ans. (B)   

9. Ans. (B) 

 

 

 

 

 



MCQ Explanation 

 

Ans 1. 

 

 



Ans 2. 

 

 

Ans 3. 

n = 2 (l + m) 

 

lm + n(l + m) = 0 

 

lm + 2(l + m)2 = 0 

 

2l2 + 2m2 + 5ml = 0 

 

2t2 + 5t + 2 = 0 

 

(t + 2)(2t + 1) = 0 

 

⇒ t = −2; − ½ 

(i) l/m = −2 

n/m = −2 

 

(−2m, m, −2m) 



(−2, 1, −2) 

 

(ii) l/m = − 1/2 

 

n = −2l 

 

(l, −2l, −2l) 

 

(1, −2, −2) 

 

 

Ans 4. 

A(0, 6) and B(2t, 0) 

 

Perpendicular bisector of AB is 



 

Ans 5. 

 



 

 

Ans 6. 

Equation of angle bisector of homogeneous 

equation of pair of straight line ax2 + 2hxy + by2 is 



 

 

Ans 7. 

Both the lines pass through origin. 

 

point D is equal to intersection of 4x + 5y = 0 & 11x + 7y = 9 

So, coordinates of point D = (5/3, −4/3) 



Also, point B is point of intersection of 7x + 2y = 0 and 11x + 7y = 9 

 

So, coordinates of point B = (−2/3, 7/3) 

diagonals of parallelogram intersect at middle let middle point of B, D 

 

 

Ans 8. 

Image of A(a, b) along y = x is B(b, a). Translating it 2 units it becomes C(b + 2, a). 

 

Now, applying rotation theorem 

 



Ans 9. 

 

 

Ans 10. 



 

Ans 11. 

3x + 4(mx + 1) = 9 

 

⇒ x(3 + 4m) = 5 



 

Ans 12. 

 

Circumcentre is (−2, −2) 
 

Ans 13. 



 

 



 

M = 1, −4/15 

 

∴ m = 1 (As given m > 0) 

 

Ans 14. 

The given three lines are x − y = 0, x + 2y = 3 and 2x + y = 6 then point of 

intersection, 

lines x − y = 0 and x + 2y = 3 is (1, 1) 

lines x − y = 0 and 2x + y = 6 is (2, 2) 

and lines x + 2y = 3 and 2x + y = 0 is (3, 0) 

The triangle ABC has vertices A(1, 1), B(2, 2) and C(3, 0) 



∴ AB = √2, BC = √5 and AC = √5 

∴ ΔABC is isosceles 
 

Ans 15. 

So, let the image is (x, y) 

 

So, we have 

 

 

Ans 16. 

Given, position of A = (1, 1) 

 

Position of B = (2, 2) 

 

Position of C = (4, 4) 



 

Let x-intercept be a and y-intercept be b. 

 

Equation of line traced is 

 

On comparing Eqs. (i) and (ii), we get (h, k) = (2, 2) 

Hence, the required stone is B(2, 2). 
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[Online April 10, 2016]

(a) 41x  – 25y + 25 = 0 (b) 41x + 25y – 25 = 0

(c) 41x – 38y + 38 = 0 (d) 41x + 38y – 38 = 0

10. A ray of light is incident along a line which meets another

line, 7x – y + 1 = 0, at the point (0, 1). The ray is then

reflected from this point along the line, y + 2x = 1. Then the

equation of the line of incidence of the ray of light is :

3 1-(d)3 2-(c)2 3 2-(b)2 3 1-(a)

9. A square, of each side 2, lies above the x-axis and has one

vertex at the origin. If one of the sides passing through the

origin makes an angle 30	 with the positive direction of the

x-axis, then the sum of the x-coordinates of the vertices of

the square is : [Online April 9, 2017]

10
2

(d)(c)
3 5

3
2

(b)
5

2 10(a)

8. Let the orthocentre and centroid of a triangle be A(–3, 5)

and B(3, 3) respectively. If C is the circumcentre of this

triangle, then the radius of the circle having line segment

AC as diameter, is : [2018]

(a) third (b) second

(c) first (d) fourth

7. Two vertices of a triangle are (0, 2) and (4, 3). If its

orthocentre is at the origin, then its third vertex lies in

which quadrant? [Jan. 10, 2019 (II)]

 + 8y2 – 8y = 16 (d) 8x2 + 9y2 – 9y = 182x) 9c

 – 9y2 + 9y = 18 (b) 9x2 – 8y2 + 8y = 16

(

2x) 8a

[April 8, 2019 (I)]

(

6. Let O(0, 0) and A(0, 1) be two fixed points. Then the locus

of a point P such that the perimeter of DAOP is 4, is :

ç ÷
è ø3 3

æ ö1 5
,

è ø
(d)

æ ö
ç ÷,1

3
(c)

1
ç ÷
è ø3

æ ö1
,2

è ø
(b)

æ ö
ç ÷1,

3
(a)

7

5. A triangle has a vertex at (1, 2) and the mid points of the

two sides through it are (–1, 1) and (2, 3). Then the centroid

of this triangle is : [April 12, 2019 (II)]

[NA Jan. 7, 2020 (I)]

è ø , is ¾¾¾.- -ç ÷,
6 3

PQ, where Q is the point 
7 1

ABC. If P is a point inside the triangle ABC such that the

triangles APC, APB and BPC have equal areas, then the

length of the line segment

 be the vertices of a triangleç ÷è ø,6
2

4. Let A(l, 0), B(6, 2) and C
3

(d) (3, –3)ç ÷
è ø

-æ ö
,

5 5
(c)

3 3

(b) (–3, 3)ç ÷
è ø

-æ ö
,

5 5
(a)

3 3

3. If a DABC has vertices A(–1, 7), B(–7, 1) and C(5, –5), then

its orthocentre has coordinates : [Sep. 03, 2020 (II)]

15(d)14(a) – 2 (b) – 4 (c)

2. If the perpendicular bisector of the line segment �oining

the points P (1, 4) and Q (k, 3) has y-intercept equal to – 4,

then a value of k is : [Sep. 04, 2020 (II)]

(a) 1 5+ (b) 1 2 5+ (c) 2 5+ (d) 2 5 1-

units, then the abscissa of the vertex C is:

[Sep. 04, 2020 (I)]

D = sq.Ð = °  and ar ( ) 5 5ABC

1. A triangle ABC lying in the first quadrant has two vertices as

A(1, 2) and B(3, 1). If 90 ,BAC

Distance Formula, Section 
Formula, Results of Triangle, 

Locus, Equation of Locus, Slope of 
a Straight Line, Slope of a line 
joining two points, Parallel and 
Perpendicular Lines

TOPIC Ć
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11. Let L be the line passing through the point P(1, 2) such

that its intercepted segment between the co-ordinate axes

is bisected at P. If L1 is the line perpendicular to L and

passing through the point (–2, 1), then the point of

intersection of L and L1 is : [Online April 10, 2015]

(a)
4 12

,
5 5

æ ö
ç ÷è ø (b)

3 23
,

5 10

æ ö
ç ÷è ø

(c)
11 29

,
20 10

æ ö
ç ÷è ø (d)

3 17
,

10 5

æ ö
ç ÷è ø

12. The points 
8

0, ,
3

æ ö
ç ÷è ø  (1, 3) and (82, 30) :

[Online April 10, 2015]

(a) form an acute angled triangle.

(b) form a right angled triangle.

(c) lie on a straight line.

(d) form an obtuse angled triangle.

13. The x-coordinate of the incentre of the triangle that has

the coordinates of mid points of its sides as (0, 1) (1, 1) and

(1, 0) is : [2013]

(a) 2 2+ (b) 2 2- (c) 1 2+ (d) 1 2-
14. A light ray emerging from the point source placed at P( l, 3)

is reflected at a point Q in the axis of x. If the reflected ray
passes through the point R (6, 7), then the abscissa of Q is:

[Online April 9, 2013]

(a) 1 (b) 3 (c)
7

2
(d)

5

2

15. Let A (h, k), B(1, 1) and C (2, 1) be the vertices of a right

angled triangle with AC as its hypotenuse. If the area of

the triangle is 1square unit, then the set of values which 'k'

can take is given by [2007]

(a) {–1, 3} (b) {–3, –2} (c) {1, 3} (d) {0, 2}

16. If a vertex of a triangle is (1, 1) and the mid points of two

sides through this vertex are (–1, 2) and (3, 2) then the

centroid of the triangle is [2005]

(a) ÷
ø
ö

ç
è
æ-

3

7
,1 (b) ÷

ø
ö

ç
è
æ -

3

7
,

3

1
(c) ÷

ø
ö

ç
è
æ

3

7
,1 (d) ÷

ø
ö

ç
è
æ

3

7
,

3

1

17. If the equation of the locus of a point equidistant from  the

point )( 1,1 ba  and )( 2,2 ba  is

1 2 1 2( ) ( ) 0a b x a b y c- + - + =  ,  then the value of �c� is

[2003]

(a) 2
2

2
2

2
1

2
1 baba --+ (b)

2
1

2
1

2
2

2
2

2

1
baba --+

(c) 2
2

2
1

2
2

2
1 bbaa -+- (d) )(

2

1 2
2

2
1

2
2

2
1 bbaa +++

18. Locus of centroid of the triangle whose vertices are

)cos,sin(),sin,cos( tbtbtata -  and (1, 0), where t is a

parameter, is  [2003]

(a) 2222
)3()13( bayx -=++

(b) 2222
)3()13( bayx -=+-

(c) 2222
)3()13( bayx +=+-

(d) 2222
)3()13( bayx +=++

19. A triangle with vertices (4, 0), (–1, –1), (3, 5) is    [2002]

(a) isosceles and right angled

(b) isosceles but not right angled

(c) right angled but not isosceles

(d) neither right angled nor isosceles

TOPIC n
Various Forms of Equation of a 

Line

20. Let 墰: R® R be defined as

5 2

5 2

1
sin 5 , 0

( ) 0, 0

1
cos , 0

x x x
x

f x x

x x x
x

ì æ ö + <ç ÷ï è øïï= =í
ï æ öï + l >ç ÷è øïî

The value of l for which 墰" (0) exists, is ______.

[NA Sep. 06, 2020 (I)]

21. Let C be the centroid of the triangle with vertices (3, –1),

(1, 3) and (2, 4). Let P be the point of intersection of the
lines x + 3y – 1 = 0 and 3x – y + 1 = 0. Then the line passing

through the points C and P also passes through the point:

[Jan. 9, 2020 (I)]

(a) (–9, –6) (b) (9, 7) (c) (7, 6) (d) (–9, –7)

22. Slope of a line passing through P(2, 3) and intersecting

the line x + y = 7 at a distance of 4 units from P, is:

[April 9, 2019 (I)]

(a)
1 5

1 5

-
+

(b) 1 7

1 7

-
+

(c)
7 1

7 1

-
+

(d)
5 1

5 1

-
+

23. A point on the straight line, 3x +  5y =  15  which  is

equidistant from the coordinate axes will lie only in :

[April 8, 2019 (I)]

(a) 4th quadrant (b) 1st quadrant

(c) 1st and 2nd quadrants (d) 1st, 2nd and 4th quadrants

24. Two vertical poles of heights, 20 m and 80 m stand apart

on a hori�ontal plane. The height (in meters) of the point

of intersection of the lines �oining the top of each pole to

the foot of the other, from this hori�ontal plane is :

[April 08, 2019 (II)]

(a) 15 (b) 18 (c) 12 (d) 16

25. If a straight line passing through the point P(–3, 4) is such

that its intercepted portion between the coordinate axes is

bisected at P, then its equation is : [Jan. 12, 2019 (II)]

(a) 3x – 4y + 25 = 0 (b) 4x – 3y + 24 = 0

(c) x – y + 7 = 0 (d) 4x + 3y = 0
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26. If in a parallelogram ABDC, the coordinates of A, B and C

are respectively (1, 2), (3, 4) and (2, 5), then the equation of

the diagonal AD is : [Jan. 11, 2019 (II)]

(a) 5x – 3y + 1 = 0 (b) 5x + 3y – 11 = 0

(c) 3x – 5y + 7 = 0 (d) 3x + 5y – 13 = 0

27. A point P moves on the line 2x – 3y + 4 = 0. If Q(1, 4) and

R(3, –2) are fixed points, then the locus of the centroid of

DPQR is a line:  [Jan. 10, 2019 (I)]

(a) with slope 
3

2
(b) parallel to x-axis

(c) with slope 
2

3
(d) parallel to y-axis

28. If the line 3x + 4y – 24 = 0 intersects the x-axis at the point

A and the y-axis at the point B, then the incentre of the

triangle OAB, where O is the origin, is: [Jan. 10, 2019 (I)]

(a) (3, 4) (b) (2, 2) (c) (4, 3) (d) (4, 4)

29. A straight line through a fixed point (2, 3) intersects the

coordinate axes at distinct points P and Q. If O is the origin

and the rectangle OPRQ is completed, then the locus of R

is : [2018]

(a) 2x 3y xy+ = (b) 3x 2y xy+ =

(c) 3x 2y 6xy+ = (d) 3x 2y 6+ =
30. In a triangle ABC, coordianates of A are (1, 2) and the

equations of the medians through B and C are x + y = 5 and

x = 4 respectively. Then area of  D ABC (in sq. units) is

[Online April 15, 2018]

(a) 5 (b) 9 (c) 12 (d) 4

31. Two sides of a rhombus are along the lines, x – y + 1 = 0

and 7x – y – 5 = 0. If its diagonals intersect at (–1, –2), then

which one of the following is a vertex of this rhombus?

     [2016]

(a)
1 8

,
3 3

æ ö-ç ÷
è ø

(b)
10 7

,
3 3

æ ö- -ç ÷
è ø

(c) (–3, –9) (d) (–3, –8)

32. A straight line through origin O meets the lines 3y = 10 – 4x

and 8x + 6y + 5 = 0 at points A and B respectively. Then O

divides the segment AB in the ratio :

[Online April 10, 2016]

(a) 2 : 3 (b) 1 : 2 (c) 4 : 1 (d) 3 : 4

33. If a variable line drawn through the intersection of the

lines 
x y

3 4
+ = 1 and 

x y
1

4 3
+ = , meets the coordinate axes

at A and B, (A B)¹ , then the locus of the midpoint of AB

is : [Online April 9, 2016]

(a) 7xy = 6 (x + y)

(b) 4 (x + y)2 – 28 (x + y) + 49 = 0

(c) 6xy = 7 (x + y)

(d) 14 (x + y)2 – 97 (x + y) + 168 = 0

34. The point (2, 1) is translated parallel to the line L : x – y = 4

by 2 3  units. If the new points Q lies in the third quadrant,

then the equation of the line passing through Q and

perpendicular to L is : [Online April 9, 2016]

(a) x y 2 6+ = - (b) 2x 2y 1 6+ = -

(c) x y 3 3 6+ = - (d) x y 3 2 6+ = -

35. A straight line L through the point (3, – 2) is inclined at

an  angle  of  60	  to  the  line  3 x  +  y  =  1.  If  L  also

intersects the x-axis, then the equation of L is :

[Online April 11, 2015]

(a) y + 3 x + 2 – 3 3  = 0

(b) 3 y + x – 3 + 2 3  = 0

(c) y – 3 x + 2 + 3 3  = 0

(d) 3 y – x + 3 + 2 3  = 0

36. The circumcentre of a triangle lies at the origin and its

centroid is the mid point of the line segment �oining the

points (a2 + 1, a2 + 1) and (2a, – 2a), a ¹ 0. Then for any a,

the orthocentre of this triangle lies on the line:

[Online April 19, 2014]

(a) y – 2ax = 0

(b) y – (a2 + 1)x = 0

(c) y + x = 0

(d) (a – 1)2x – (a + 1)2y  = 0

37. If a line intercepted between the coordinate axes is trisected

at a point A(4, 3), which is nearer to x-axis, then its equation

is: [Online April 12, 2014]

(a) 4x – 3y = 7 (b) 3x + 2y = 18

(c) 3x + 8y = 36 (d) x + 3y = 13

38. Given three points P, Q, R with P(5, 3) and R lies on the

x-axis. If equation of RQ is x – 2y = 2 and PQ is parallel to

the x-axis, then the centroid of DPQR lies on the line:

[Online April 9, 2014]

(a) 2x + y – 9 = 0 (b) x – 2y + 1 = 0

(c) 5x – 2y = 0 (d) 2x – 5y = 0

39. A ray of light along x + 3 3y =  gets reflected upon

reaching x-axis, the equation of the reflected ray is [2013]

(a) y = x + 3 (b) 3y  = x – 3

(c) y = 3 3x - (d) 3 1y x= -

40. Let A (–3, 2) and B (–2, 1) be the vertices of a triangle ABC.

If the centroid of this triangle lies on the line 3x + 4y + 2 = 0,

then the vertex C lies on the line :

[Online April 25, 2013]

(a) 4x + 3y + 5 = 0 (b) 3x + 4y + 3 = 0

(c) 4x + 3y + 3 = 0 (d) 3x + 4y + 5 = 0

E
B

D
_

8
3

4
4
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41. If the extremities of the base of an isosceles triangle are the

points (2a, 0) and (0, a) and the equation of one of the

sides is x = 2a, then the area of the triangle, in square units,

is : [Online April 23, 2013]

(a)
25

4
a (b)

25

2
a (c)

225

4

a
(d) 5a2

42. If the x-intercept of some line L is double as that of the line,

3x + 4y = 12 and the y-intercept of L is half as that of the

same line, then the slope of L is : [Online April 22, 2013]

(a) – 3 (b) – 3/8 (c) – 3/2 (d) – 3/16

43. If the line 2x + y = k passes through the point which divides

the line segment �oining the points (1,1) and (2,4) in the

ratio 3 :2, then k equals : [2012]

(a)
29

5
(b) 5 (c) 6 (d)

11

5

44. The line parallel to x-axis and passing through the point of

intersection of lines ax + 2by + 3b = 0 and bx – 2ay – 3a = 0,

where (a, b) ¹ (0, 0) is [Online May 26, 2012]

(a) above x-axis at a distance 2/3 from it

(b) above x-axis at a distance 3/2 from it

(c) below x-axis at a distance 3/2 from it

(d) below x-axis at a distance 2/3 from it

45. If the point (1, a) lies between the straight lines

x + y = 1 and 2(x + y) = 3 then a lies in interval

[Online May 12, 2012]

(a)
3

,
2

æ ö¥ç ÷
è ø

(b)
3

1,
2

æ ö
ç ÷
è ø

(c) ( ),0-¥ (d)
1

0,
2

æ ö
ç ÷
è ø

46. If the straight lines x + 3y = 4, 3x + y = 4 and x + y = 0 form

a triangle, then the triangle is [Online May 7, 2012]

(a) scalene

(b) equilateral triangle

(c) isosceles

(d) right angled isosceles

47. If A (2, – 3) and  B (– 2, 1) are two vertices of a triangle and

third vertex moves on the line 2 3 9,x y+ =  then the locus

of the centroid of the triangle is : [2011RS]

(a) 1x y- = (b) 2 3 1x y+ =

(c) 2 3 3x y+ = (d) 2 3 1x y- =

48. If 
2

( , )a a  falls inside the angle made by the lines 
2

x
y = ,

0x >  and 3y x= , 0x > , then a belong to [2006]

(a)
1

0,
2
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(b) ),3( ¥ (c) ÷
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2

1
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49. A straight line through the point A (3, 4) is such that

its intercept between the axes is bisected at A. Its equation

is [2006]

(a) 7x y+ = (b) 3 4 7 0x y- + =

(c) 4 3 24x y+ = (d) 3 4 25x y+ =

50. The line parallel to the x- axis and passing through the

intersection of the lines ax +  2by  +  3b =  0  and

 bx – 2ay – 3a = 0, where (a, b) ¹  (0, 0) is [2005]

(a) below the x - axis at a distance of 
2

3
 from it

(b) below the x - axis at a distance of 
3

2
 from it

(c) above the x - axis at a distance of 
2

3
 from it

(d) above the x - axis at a distance of 
3

2
 from it

51. The equation of the straight line passing through the point

(4, 3) and making intercepts on the co-ordinate axes whose

sum is –1 is [2004]

(a) 1 and 1
2 3 2 1

x y x y
- = + =

-

(b) 1 and 1
2 3 2 1

x y x y
- = - + = -

-

(c) 1 and 1
2 3 2 1

x y x y
+ = + =

(d) 1 and 1
2 3 2 1

x y x y
+ = - + = -

-

52. Let (2, 3)A - and ( 2, 3)B - be vertices of a triangle ABC.

If the centroid of this triangle moves on the line

2 3 1,x y+ = then the locus of the vertex C is the line

[2004]

(a) 3 2 3x y- = (b) 2 3 7x y- =

(c) 3 2 5x y+ = (d) 2 3 9x y+ =

53. Locus of mid point of the portion between the axes of

x acos  + y sina = p whre p is constant is [2002]

(a) x2 + y2 = 
2

4

p
(b) x2 + y2 = 4p2

(c)
2 2 2

1 1 2

x y p
+ = (d)

2 2 2

1 1 4

x y p
+ =
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TOPIC Đ

Distance Between two Lines, Angle 
Between two Lines and Bisector of 

the Angle Between the two Lines, 
Perpendicular Distance of a Point 

from a Line, Foot of the 
Perpendicular, Position of a Point 
with Respect to a Line, Pedal 

Points, Condition for Concurrency 
of Three Lines

54. Let L denote the line in the xy-plane with x and y intercepts

as 3 and 1 respectively. Then the image of the point (–1, – 4)

in this line is: [Sep. 06, 2020 (II)]

(a)
11 28

,
5 5
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è ø

(b)
29 8

,
5 5
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è ø

(c)
8 29

,
5 5
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(d)
29 11

,
5 5
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55. If the line, 2x – y + 3 = 0 is at a distance 
1

5
 and 

2

5
 from

the lines 4x – 2y + a = 0 and 6x – 3y + b = 0, respectively,

then the sum of all possible value of a and b is ______.

[NA Sep. 05, 2020 (I)]

56. The locus of the mid-points of the perpendiculars drawn

from points on the line, x = 2y to the line x = y is:

[Jan. 7, 2020 (II)]

(a) 2x – 3y = 0 (b) 5x – 7y = 0

(c) 3x – 2y = 0 (d) 7x – 5y = 0

57. A straight line L at a distance of 4 units from the origin

makes positive intercepts on the coordinate axes and the

perpendicular from the origin to this line makes an angle

of 60o with the line x + y = 0. Then an equation of the line

L is: [April 12, 2019 (II)]

(a) 3 8x y+ =

(b) ( 3 1) ( 3 1) 8 2x y+ + - =

(c) 3 8x y+ =
(d) None of these

58. Lines are drawn parallel to the line 4x – 3y + 2 = 0, at a

distance 
3

5
 from the origin. Then which one of the

following points lies on any of these lines ?

[April 10, 2019 (II)]

(a)
1 2

,
4 3

æ ö-ç ÷
è ø

(b)
1 1

,
4 3

æ ö-ç ÷
è ø

(c)
1 1

,
4 3

æ ö
ç ÷
è ø

(d)
1 2

,
4 3

æ ö- -ç ÷
è ø

59. If the two lines x + (a–1) y = 1 and 2x + a2y =1 (a Î R – {0,1})
are perpendicular, then the distance of their point of
intersection from the origin is: [April 09, 2019 (II)]

(a)
2

5
(b)

2

5
(c)

2

5
(d)

2

5

60. A rectangle is inscribed in a circle with a diameter lying
along the line 3y = x + 7. If the two ad�acent vertices of the
rectangle are (–8, 5) and (6, 5), then the area of the rectangle
(in sq. units) is: [April 09, 2019 (II)]
(a) 84 (b) 98 (c) 72 (d) 56

61. Suppose that the points (h, k), (1, 2) and (– 3, 4) lie on the
line L

1
. If a line L

2
 passing through the points (h, k) and

(4, 3) is perpendicular on L
1
, then equals :

[April 08, 2019 (II)]

(a)
1

3 (b) 0 (c) 3 (d)
1

–
7

62. If the straight line, 2x – 3y + 17 = 0 is perpendicular  to the
line passing through the points (7, 17) and (15, b), then b
equals : [Jan. 12, 2019 (I)]

(a)
35

3
(b) –5 (c)

35

3
- (d) 5

63. Two sides of a parallelogram are along the lines, x + y = 3
and x – y + 3 = 0. If its diagonals intersect at (2, 4), then
one of its vertex is: [Jan. 10, 2019 (II)]

(a) (3, 5) (b) (2, 1) (c) (2, 6) (d) (3, 6)

64. Consider the set of all lines px + qy + r = 0 such that

3p + 2q + 4r = 0. Which one of the following statements is
true? [Jan. 9, 2019 (I)]

(a) The lines are concurrent at the point 
3 1

,
4 2

æ ö
ç ÷
è ø

.

(b) Each line passes through the origin.

(c) The lines are all parallel.

(d) The lines are not concurrent.

65. Let  the  equations  of  two  sides  of  a  triangle  be
3x – 2y + 6 = 0 and 4x + 5y – 20 = 0. If the orthocentre
of this triangle is at (1, 1), then the equation of its third
side is: [Jan. 09, 2019 (II)]

(a) 122y – 26x – 1675 = 0

(b) 122y + 26x + 1675 = 0

(c) 26x + 61y + 1675 = 0

(d) 26x – 122y – 1675 = 0

66. The foot of the perpendicular drawn from the origin, on
the line, 3x + y = l(l ¹ 0) is P. If the line meets x-axis at A and
y-axis at B, then the ratio BP : PA is

[Online April 15, 2018]

(a) 9 : 1 (b) 1 : 3 (c) 1 : 9 (d) 3 : 1

67. The sides of a rhombus ABCD are parallel to the lines,
x – y + 2 = 0 and 7x – y + 3 = 0. If the diagonals of the
rhombus intersect at P(1, 2) and the vertex A (different
from the origin) is on the y-axis, then the ordinate of A is

[Online April 15, 2018]

(a) 2 (b)
7

4
(c)

7

2
(d)

5

2

E
B

D
_

8
3

4
4
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68. Let a, b, c and d be non-�ero numbers. If the point of

intersection of the lines 4ax + 2ay + c = 0 and 5bx + 2by + d

=0 lies in the fourth quadrant and is equidistant from the

two axes then [2014]

(a) 3bc – 2ad = 0 (b) 3bc + 2ad = 0

(c) 2bc – 3ad = 0 (d) 2bc + 3ad = 0

69. Let PS be the median of the tr iangle vertices

P(2, 2), Q(6, –1) and R(7, 3). The equation of the line
passing through (1, –1) and parallel to PS is: [2014]

(a) 4x + 7y + 3 = 0 (b) 2x – 9y – 11 = 0

(c) 4x – 7y – 11 = 0 (d) 2x + 9y + 7 = 0

70. If a line L is perpendicular to the line 5x – y = 1, and the area

of the triangle formed by the line L and the coordinate axes

is 5, then the distance of line L from the line x + 5y = 0 is:

[Online April 19, 2014]

(a)
7

5
(b)

5

13
(c)

7

13
(d)

5

7

71. If the three distinct lines x + 2ay + a = 0, x + 3by + b = 0 and
x + 4ay + a = 0 are concurrent, then the point (a, b) lies on

a: [Online April 12, 2014]

(a) circle (b) hyperbola

(c) straight line (d) parabola

72. The base of an equilateral triangle is along the line given

by 3x + 4y = 9. If a vertex of the triangle is (1, 2), then the

length of a side of the triangle is: [Online April 11, 2014]

(a)
2 3

15
(b)

4 3

15
(c)

4 3

5
(d)

2 3

5

73. If the image of point P(2, 3) in a line L is Q(4, 5), then the

image of point R(0, 0) in the same line is:

[Online April 25, 2013]

(a) (2, 2) (b) (4, 5) (c) (3, 4) (d) (7, 7)

74. Let q1 be the angle between two lines 2x + 3y + c1 =  0 and

– x + 5y + c2 = 0 and q2 be the angle between two lines

2x + 3y + c1 = 0 and – x + 5y + c3 = 0, where c1, c2, c3 are any
real numbers :

Statement-1: If c2 and c3 are proportional, then q1 = q2.

Statement-2: q1 = q2 for all c2 and c3.

[Online April 23, 2013]

(a) Statement-1 is true, Statement-2 is true; Statement-2 is

a correct explanation of Statement-1.

(b) Statement-1 is true, Statement-2 is true; Statement-2 is

not a correct explanation of Statement-1.

(c) Statement-1 is false; Statement-2 is true.

(d) Statement-1 is true; Statement-2 is false.

75. If the three lines x – 3y = p, ax + 2y = q and

ax + y = r form a right-angled triangle then :

[Online April 9, 2013]

(a) a2 – 9a + 18 = 0 (b) a2 – 6a – 12 = 0

(c) a2 – 6a – 18 = 0 (d) a2 – 9a + 12 = 0

76. Consider the straight lines

L1 : x – y = 1

L2 : x + y = 1

L3 : 2x + 2y = 5

L4 : 2x – 2y = 7

The correct statement is [Online May 26, 2012]

(a) 1 4L LP , 2 3L LP , L1 intersect L4.

(b) 1 2L L^ , 1 3L LP , L1 intersect L2.

(c) 1 2L L^ , 2 3L LP ,L1 intersect L4.

(d) 1 2L L^ , 1 3L L^ , L2 intersect L4.

77. If a, b, c Î  R and 1 is a root of equation ax2 + bx + c = 0,

then the curve y = 4ax2 + 3bx + 2c, a ¹ 0 intersect x-axis at

[Online May 26, 2012]

(a) two distinct points whose coordinates are always

rational numbers

(b) no point

(c) exactly two distinct points

(d) exactly one point

78. Let L be the line y = 2x, in the two dimensional plane.

[Online May 19, 2012]

Statement 1: The image of the point (0, 1) in L is the point

4 3
,

5 5

æ ö
ç ÷
è ø

.

Statement 2: The points (0, 1) and 
4 3

,
5 5

æ ö
ç ÷
è ø

 lie on opposite

sides of the line L and are at equal distance from it.

(a) Statement 1 is true, Statement 2 is false.

(b) Statement 1 is true, Statement 2 is true, Statement 2 is

not a correct explanation for Statement 1.

(c) Statement 1 is true, Statement 2 is true, Statement 2 is

a correct explanation for Statement 1.

(d) Statement 1 is false, Statement 2 is true.

79. If two vertices of a triangle are (5, –1) and (–2, 3) and its

orthocentre is at (0, 0), then the third vertex is

[Online May 12, 2012]

(a) (4, – 7) (b) (– 4, – 7) (c) (– 4, 7) (d) (4, 7)

80. If two vertical poles 20 m and 80 m high stand apart on a

hori�ontal plane, then the height (in m) of the point of

intersection of the lines �oining the top of each pole to the

foot of other is [Online May 7, 2012]

(a) 16 (b) 18 (c) 50 (d) 15

81. The point of intersection of the lines

(a3 + 3)x + ay + a – 3 = 0 and

(a5 + 2)x + (a + 2)y + 2a + 3 = 0 (a real) lies on the y-axis for

[Online May 7, 2012]

(a) no value of a (b) more than two values of a

(c) exactly one value of a (d) exactly two values of a
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82. The lines x y a+ = and ax – y = 1 intersect each other in

the first quadrant. Then the set of all possible values of a

in the interval : [2011RS]

(a) ( )0,¥ (b) [1, )¥ (c) ( )1,- ¥ (d) ( )1,1-

83. The lines L1 : y – x = 0 and L2 : 2x + y = 0 intersect the line

L3 : y + 2 = 0 at P and Q respectively. The bisector of the

acute angle between L1 and L2 intersects L3 at R.  [2011]

Statement-1: The ratio PR : RQ equals 2 2 : 5

Statement-2: In any triangle, bisector of an angle divides

the triangle into two similar triangles.

(a) Statement-1 is true, Statement-2 is true; Statement-2 is
not a correct explanation for Statement-1.

(b) Statement-1 is true, Statement-2 is false.

(c) Statement-1 is false, Statement-2 is true.

(d) Statement-1 is true, Statement-2 is true; Statement-2 is

a correct explanation for Statement-1.

84. The lines p(p2 +1)x – y + q = 0 and

(p2 + 1)2x + (p2 + 1)y + 2q = 0 are perpendicular to a common

line for : [2009]

(a) exactly one values of p

(b) exactly two values of p

(c) more than two values of p

(d) no value of p

85. The shortest distance between the line y – x = 1 and the

curve x = y2 is : [2009]

(a)
2 3

8
(b)

3 2

5
(c)

3

4
(d)

3 2

8

86. The perpendicular bisector of the line segment �oining

P (1, 4) and Q(k, 3) has y-intercept –4. Then a possible

value of k is [2008]

(a) 1 (b) 2 (c) –2 (d) – 4

87. Let P = (–1, 0), Q = (0, 0) and R = (3, 3 3 ) be three point.

The equation of the bisector of the angle PQR is [2007]

(a)
3

0
2

x y+ = (b) 3 0x y+ =

(c) 3 0x y+ = (d)
3

0
2

x y+ =

88. If 1 2 3 1 2 3, , and , ,x x x y y y  are both in G.P. with the same

common ratio, then the points ),(),,( 2211 yxyx and

),( 33 yx [2003]

(a) are vertices of a triangle

(b) lie on a straight line

(c) lie on an ellipse

(d) lie on a circle.

89. A square of side a lies above the  x-axis  and has one vertex

at the origin. The side passing through the origin makes an

angle ÷
ø
ö

ç
è
æ p

<a<a
4

0 with the positive direction of x-axis.  The

equation of its diagonal not passing through the origin is

[2003]

(a) (cos sin ) (cos sin )y x aa + a + a - a =

(b) (cos sin ) (sin cos )y x aa - a - a - a =

(c) (cos sin ) (sin cos )y x aa + a + a - a =

(d) (cos sin ) (sin cos )y x aa + a + a + a =

TOPIC Ė Pair of Straight Lines

90. The equation y = sin x sin (x + 2) – sin2 (x + 1) represents

a straight line lying in : [April 12, 2019 (I)]

(a) second and third quadrants only

(b) first, second and fourth quadrant

(c) first, third and fourth quadrants

(d) third and fourth quadrants only

91. If one of the lines of my2 + (1– m2) xy – mx2= 0 is a bisector

of the angle between the lines xy = 0, then m is [2007]

(a) 1 (b) 2 (c) –1/2 (d) –2

92. If one of the lines given by

2 2
6 4 0x xy cy- + =  is  3x + 4y = 0, then c equals [2004]

(a) –3 (b) 1 (c) 3 (d) 1

93. If the sum of the slopes of the lines given by

2 2
2 7 0x cxy y- - = is four times their product c has the

value [2004]

(a) –2 (b) –1 (c) 2 (d) 1

94. If the pair of straight lines 02
22 =-- ypxyx  and

2 2
2 0x qxy y- - = be such that each pair bisects the angle

between the other pair, then [2003]

(a) pq = –1 (b) p  = q (c) p  = –q (d) pq = 1.

95. The pair of lines represented by

3ax2 + 5xy + (a2 – 2)y2 = 0

are perpendicular to each other for [2002]

(a) two values of a (b) " a

(c) for one value of a (d) for no values of a

96. If the pair of lines ax2 + 2hxy + by2 + 2gx + 2fy + c = 0
intersect on the y-axis then [2002]

(a) 2fgh = bg2 + ch2 (b) bg2 ¹ ch2

(c) abc = 2fgh (d) none of these

E
B

D
_

8
3

4
4
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1. (b) Let DABC be in the first quadrant

Slope of line AB 
1

2
= -

Slope of line AC = 2

Length of AB 5=

Y

X

90	

C

A (1,2)
B (3,1)

It is given that ar(DABC) = 5 5

1
5 5 10

2
AB AC AC\ × = Þ =

\ Coordinate of vertex C (1 10cos , 2 10sin )= + q + q

1 2
tan 2 cos , sin

5 5
q = Þ q = q =Q

\ Coordinate of C (1 2 5, 2 4 5)= + +

\ Abscissa of vertex C is 1 2 5.+

2. (b) Mid point of line segment PQ be 
1 7

,
2 2

k +æ ö
ç ÷è ø

.

\ Slope of perpendicular line passing through

(0, –4) and 
1 7

,
2 2

k +æ ö
ç ÷è ø  

7
4

152
1 1

0
2

k k

+
= =

+ +-

Slope of PQ 
4 3 1

1 1k k

-
= =

- -

15 1
1

1 1k k
\ ´ = -

+ -

21 15 4.k k- = - Þ = ±

3. (b)
A(–1, 7)

C(5, –5)B(–7, 1)

PQ

R

S

6 1

12 2
BCm = = -

-

\ Equation of AS is 7 2( 1)y x- = +

2 9y x= + ...(i)

12
2

6
ACm = = -

-

\ Equation of BP is 
1

1 ( 7)
2

y x- = +

9

2 2

x
y = + ...(ii)

From equs. (i) and (ii),

9
2 9

2

x
x

+
+ =

4 18 9x xÞ + = +

3 9 3x xÞ = Þ = -

3y\ =

4. (5) P will be centroid of DABC

17 8
,

6 3
P

æ ö
ç ÷
è ø

   Þ  2 2(4) (3) 5PQ = + =

5. (b) From the mid-point formula co-ordinates of vertex B

and C are B (– 3, 0) and C (3, 4).

Now, centroid of the triangle

3 3 1 0 4 2
,

3 3
G

- + + +æ öº ç ÷
è ø

 Þ 
1

,2
3

G
æ öº ç ÷
è ø
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(2� 3)(–1� 1)

A (1� 2)

ᔴB

6. (c) Let point P (h, k)

Q OA = 1

So, OP + AP = 3

Þ 2 2 2 2( 1) 3h k h k+ + + - =

O (0� 0)

P ( � )h  k

A (0� 1)

1

X

Y

Y

X

Þ h2 + (k – 1)2 = 9 + h2 + k2 – 2 2
6 h k+

Þ 2 2
6 h k+  = 2k + 8

Þ 9h2 + 8k2 – 8k – 16 = 0

Hence, locus of point P is

9x2 + 8y2 – 8y – 16 = 0

7. (b) Since, m
QR

 ́  m
PH

 = –1

Þ m
QR

 =
1

PHm
-

Þ m
QR

 =
3

0
4

y

x

-
=

-
Þ y = 3

m
PQ

 ´ m
RH

 = –1

Þ
1

1
4

y

x
´ = -

Þ y = –4x

Þ x =
3

4
-

Vertex R is 
3

, 3
4

-æ ö
ç ÷è ø

Hence, vertex R lies in second quadrant.

8. (b) Since Orthocentre of the triangle is A(–3, 5) and
centriod of the triangle is B(3, 3), then

AB  = 40 2 10=

A CB
Centroid divides orthocentre and circumcentre of the
triangle in ratio 2 : 1

\ AB : BC = 2 : 1

Now, 
2

AB AC
3

=

Þ 3 3
AC AB (2 10)

2 2
= = Þ  AC = 3 10

\ Radius of circle with AC as diametre

AC 3 5
10 3

2 2 2
= = =

9. (b)

O 

A 3, 1

B 3 1, 3 1- +

2
2

C

3,–1 

45
o

30
o

60
o

For A;

2
cos30 sin30

x y
= =o o

Þ 3x =  and y = 1

For C,

2
cos120 sin120

x y
= =o o

Þ 1, 3x y= - =

For B,

2 2
cos75 sin75

x y
= =o o

Þ 3 1x = -

and 3 1= +y

\ Sum = 2 3 2-
10. (c) Let slope of incident ray be m.

\ angle of incidence = angle of reflection

E
B

D
_

8
3

4
4
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7x–y+1=0

y+
2x

=1

q
aa

q

\
7 2 7 9

1 7 1 14 13

m

m

- - -
= =

+ -

Þ
7 9

1 7 13

m

m

-
=

+
 or 

7 9

1 7 13

m

m

-
= -

+

Þ 13m – 91 = 9 + 63m or 13m – 91 = – 9 – 63m

Þ 50m = –100 or 76m = 82

Þ m = – 
1

2
            or m = 

41

38

Þ y – 1 = – 
1

2
 (x – 0) or y – 1 = 

41

38
 (x – 0)

i.e x + 2y – 2 = 0 or 38y – 38 – 41x = 0

Þ 41x – 38y + 38 = 0

11. (a) Equation of line L

x y
1

2 4
+ =

2x + y = 4 ...(i)

(1, 2)

For line

x – 2y  = – 4 ...(ii)

solving equation (i) and (ii); we get point of intersection

12
4/ 5,

5

æ ö
ç ÷
è ø

12. (c) ( ) ( )8
A 0, B 1,3 C 89,30

3

æ ö
ç ÷
è ø

Slope of AB = 
1

3

Slope of BC = 
1

3

So, lies on same line

13. (b) From the figure, we have

a = 2, b = 2 2,  c = 2

x1 = 0, x2
 = 0, x3 = 2

Now, x-co-ordinate of incentre is given as

1 2 3ax bx cx

a b c

+ +
+ +

Þ x-coordinate of incentre

= 
2 0 2 2.0 2.2

2 2 2 2

´ + +
+ +

 = 
2

2 2
2 2

= -
+

14. (d) Let abcissa of Q = x

O

Y

X

(180	 – )q

Q (6, 7)

P(1, 3)

Q
(x, 0)

q

\ Q = (x, 0)

tan q = 
0 7 0 3

, tan (180 )
6 1

- -
° - q =

- -x x

Now, tan (180	 – q) = – tan q

\
3 7 5

1 6 2
x

x x

- -
= Þ =

- -

15. (a) Given : A(l, k), B(1, 1) and C(2, 1) are vertices of a right

angled triangle and area of ABCD  = 1 square unit

Y

O X

A (1, k)

B (1, 1)
C (2, 1)

We know that, area of right angled triangle

= 
1

2
 × BC × AB  =  1 = 

1

2
(a) | (k – 1)|

Þ ( 1) 2k± - =  Þ  k = – 1, 3
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16. (c) Vertex of triangle is (1, 1) and midpoint of sides through

this vertex is (– 1, 2) and  (3, 2)

A (1, 1)

B C

(3, 2))2,1(-

(x ,  y )1 1 (x ,  y )2 2

1 11 1
1, 2

2 2

x y+ +
= - =

Þ B (–3, 3)

2 21 1
3, 2

2 2

x y+ +
= =

Þ C (–5, 3)

\ Centroid is 
1 3 5 1 3 3

,
3 3

- + + +

 
7

1,
3

æ öÞ ç ÷è ø

17. (b) 2 2
1 1( ) ( )x a y b- + -  2 2

2 2( ) ( )x a y b= - + -

1 2 1 2( ) ( )a a x b b y- + -  
2 2 2 2

2 2 1 1

1
( b ) 0

2
a b a+ + - - =

Comparing with given eqn. we get

2 2 2 2
2 2 1 1

1
( )

2
c a b a b= + - -

18. (c) We know that centroid

1 2 3 1 2 3( , y) ,
3 3

x x x y y y
x

+ + + +æ ö
= ç ÷è ø
cos sin 1

3

a t b t
x

+ +
=

cos sin 3 1a t b t xÞ + = -
sin cos

3

a t b t
y

-
=

sin cos 3a t b t yÞ - =
Squaring and adding,

2 2 2 2(3 1) (3 )x y a b- + = +

19. (a) AB = 26)10()14( 22 =+++ ;

BC  = 52)15()13( 22 =+++

CA = 26)50()34( 22 =-+- ;

Q AB = CA

\ Isosceles triangle

Q ( 26 )2 + ( 26 )2 = 52

BC2 = AB2 + AC2

\ right angled triangle,

So, the given triangle is isosceles right angled .

20. (5)

4 3

4 3

1 1
5 sin cos 10 , 0

'( ) 0, 0

1 1
5 cos sin 2 , 0

x x x x
x x

f x x

x x x x
x x

ì æ ö æ ö× - + <ç ÷ ç ÷ï è ø è ø
ïï= =í
ï æ ö æ öï + + l >ç ÷ ç ÷è ø è øïî

3 2

3 2

1 1
(20 )sin 8 cos 10, 0

''( ) 0, 0

1 1
(20 )cos 8 sin 2 , 0

x x x x
x x

f x x

x x x x
x x

ì æ ö æ ö- - + <ç ÷ ç ÷ï è ø è ø
ïï= =í
ï æ ö æ öï - + + l >ç ÷ ç ÷è ø è øïî

Now, ''(0 ) ''(0 ) 2 10 5f f+ -= Þ l = Þ l =

21. (a) Coordinates of centroides

1 2 3 1 2 3,
3 3

x x x y y y
C

+ + + +æ ö= ç ÷
è ø

3 1 2 1 3 4
, (2,2)

3 3

+ + - + +æ ö= =ç ÷
è ø

The given equation of lines are

x + 3y – 1 = 0 ...(i)

3x – y + 1 = 0 ...(ii)

Then, from (i) and (ii)

point of intersection P 
1 2

,
5 5

æ ö-ç ÷
è ø

equation of line DP

8x – 11y + 6 = 0

22. (b)

X

Y

䰘

䰘

?2

4

3

Since point at 4 units from P (2, 3) will be

A (4 cosq + 2, 4 sinq + 3) and this point will satisfy the

equation of line x + y = 7

1
cos sin

2
Þ q + q =

E
B

D
_

8
3

4
4
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On squaring

2

3 2 tan 3
sin 2

4 41 tan

q
Þ q - Þ = -

+ q

Þ 3tan2 q + 8tan q  + 3 = 0

8 2 7
tan

6

- ±
Þ q = (ignoring –ve sign)

8 2 7 1 7
tan

6 1 7

- ± -
Þ q = =

+

23. (c) A point which is equidistant from both the axes lies

on either y = x and y = – x.

Since, point lies on the line 3x + 5y = 15

Then the required point

 

3  5  15

    0

15

2

x y

x y

x

+ =
+ =

= -

y = 
15

2
 Þ (x, y) = 

15 15
,

2 2

æ ö-ç ÷
è ø

 {2nd quadrant}

or 

3  5  15

 –  = 0

15

8

x y

x y

x

+ =

=

y = 
15

8
 Þ (x, y) = 

15 15
,

8 8

æ ö
ç ÷
è ø

 {1st quadrant}

Hence, the required point lies in 1st and 2nd quadrant.

24. (d)

C (0, 20)

20 D

O A
( , 0)x1

80

( , 80)xy

x

B

Equations of lines OB and AC are respectively

y = 
1

80
x

x
...(i)

1 20

x y

x
+  = 1 ...(ii)

Q equations (i) and (ii) intersect each other

\  substitute the value of x from equation (i) to equation

(ii), we get

80 20

y y
+  = 1

Þ y + 4y = 80 Þ y = 16 m

Hence, height of intersection point is 16 m.

25. (b) Since, P is mid point of MN

N y(0, )

P( 3, 4)

M x( , 0)

Then, 
0

2

x+
 = –3

Þ x = –3 ́  2  Þ x = –6

and 
0

2

y +
= 4 Þ y + 0 = 2 ´ 4 Þ y = 8

Hence required equation of straight line MN is

6 8

x y
+

-
 = 1  Þ  4x – 3y + 24 = 0

26. (a) Since, in parallelogram mid points of both diagonals

coinsides.

\ mid-point of AD = mid-point of BC

B

1 11 2 3 2 4 5
, ,

2 2 2 2

x y+ + + +æ ö æ ö= ç ÷ç ÷ è øè ø

\ (x
1
, y

1
) = (4, 7)

Then, equation of AD is,

y – 7 = 
2 – 7

1– 4
 (x – 4)

y – 7 = 
5

3
 (x – 4)

3y – 21 = 5x – 20

5x – 3y + 1 = 0
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27. (c) P h k( ,  )

Q(1, 4) R(3, –2)

C( ,  )a b

Let centroid C be (a, b)

we have a = 
1 3

3

h+ +
 Þ h = 3a – 4

b = 
4 2

3

k- +
 Þ k = 3b – 2

but P(h, k) lies on 2x – 3y + 4 = 0

Þ 2(3a – 4) – 3(3b – 2) + 4 = 0

Þ 6a – 9b – 8 + 6 + 4 = 0

Þ 6a – 9b + 2 = 0

Locus: 6x – 9y + 2 = 0

Þ y = 
6 2

9 9
x +  \   its slope =

6 2

9 3
=

28. (b) Equation of the line is:

3x + 4y = 24

or 1
8 6

x y
+ =

\ coordinates of A, B & O are (8, 0), (0, 6) & (0, 0)

respectively.

Þ OA = 8, OB = 6 & AB = 10.

\ Incentre of DOAB is given as:

8 0 6 8 10 0 8 6 6 0 10 0
, (2,2).

8 6 10 8 6 10
I

´ + ´ + ´ ´ + ´ + ´æ öº ºç ÷
+ + + +è ø

29. (b) Equation of PQ is

x y
1

h k
+ = ...(i)

R(h, k)

P(h, 0)

(0, k)Q

O

(2, 3)

Since, (i) passes through the fixed point  (2, 3) Then,

2 3
1

h k
+ =

Then, the locus  of R is 
2 3

1
x y

+ =  or 3x + 2y = xy..

30. (b) Median through C is x = 4

So the x coordianate of C is 4. let C º (4, y), then the

midpoint of A (1, 2) and C (4, y) is D which lies on the median

through B.

A

D

B

G

C

\ D º 
1 4 2

,
2 2

y+ +æ ö
ç ÷
è ø

Now , 
1 4 2

2

y+ + +
 = 5 Þ y = 3.

So, C º (4, 3).

The centroid of the triangle is the intersection of the

mesians. Here the medians x = 4 and x + 4 and x + y = 5

intersect at G (4, 1).

The area of triangle D ABC = 3 × D AGC

= 
1

3
2

´  [1 (1 – 3) + 4 (3 – 2) + 4(2 – 1)] = 9.

31. (a) D C

A Bx – y + = 0l 

7
x
 –

 y
 +

 
=

 0
m 

7
x
 –

 y
 –

 5
 =

 0
O(–1,–2)

x – y +1= 0

Let other two sides of rhombus are

x – y + l = 0

and 7x –y + m = 0

then O is equidistant from AB and DC and from AD and
BC

1 2 1 1 2 – 3\ - + + = - + + l Þ l =

and 7 2 5 7 2 15- + - = - + + m Þ m =

\ Other two sides are x – y – 3 = 0 and

7x – y + 15 = 0

\ On solving the eqns of sides pairwise, we get

the vertices as

( )1 8 7 4
, , (1,2), , , 3, 6

3 3 3 3

- - -æ ö æ ö - -ç ÷ ç ÷
è ø è ø

E
B

D
_

8
3

4
4
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32. (c) Length of ̂  to 4x + 3y = 10 from origin (0, 0)

P1 = 
10

5
 = 2

Length of ̂  to 8x + 6y + 5 = 0 from origin (0, 0)

P2 = 
5 1

10 2
=

Q Lines are parallel to each other Þ ratio will be 4 : 1 or 1 : 4

33. (a) L1 : 4x + 3y – 12 = 0

L2 : 3x + 4y – 12 = 0

L1 + lL2 = 0

(4x + 3y – 12) + l (3x + 4y – 12) = 0

x (4 + 3l) + y (3 + 4l) – 12 (1 + l) = 0

Point A 
12(1 )

,0
4 3

+ læ ö
ç ÷+ lè ø

Point B 
12(1 )

0,
3 4

+ læ ö
ç ÷+ lè ø

mid point Þ h = 
6 (1 )

4 3

+ l
+ l ..... (i)

k = 
6 (1 )

3 4

+ l
+ l

..... (ii)

Eliminate l from (i) and (ii), then

6(h + k) = 7hk

6(x + y) = 7xy

34. (d) x – y = 4

To find equation of R

slope of L = 0 is 1

Þ slope of QR = – 1

Let QR is y = mx + c

y = – x + c

x + y – c = 0

distance of QR from (2, 1) is 2 3

2 3 = 
| 2 1 |

2

c+ -

P(2,1)

(4,0)

Q
R

L = 0

x y –  = 4
2 3

2 6  = |3 – c|

c – 3 = 2 6±  c = 3 2 6±

Line can be x + y = 3 2 6±

x + y = 3 – 2 6

35. (c) Given eqn of line is  y + 3x 1-  = 0

Þ y = – 3x 1+

Þ (slope) m2 = 3-
Let the other slope be m1

\ tan 60	 = 
1

1

m ( 3)

1 ( 3m )

- -

+ -

Þ m1 = 0, m2  = 3

Since line L is passing through (3, –2)

\ y – (–2) = + 3(x 3)-

Þ y + 2 = 3(x 3)-

y – 3x 2 3 3+ +  = 0

36. (d) Circumcentre = (0, 0)

Centroid = 

2 2( 1) ( 1)
,

2 2

æ ö+ -
ç ÷
è ø

a a

We know the circumcentre (O),

Centroid (G) and orthocentre (H) of a triangle lie on the

line �oining the O and G.

Also, 
HG

GO
 = 

2

1

Þ Coordinate of orthocentre = 
2 2

3( 1) 3( 1)
,

2 2

+ -a a

Now, these coordinates satisfies eqn given in option (d)

Hence, required eqn of line is

(a – 1)2 x –  (a +  1)2 y =  0
37. (b)

C(0, )b

A(4, 3)

O (0, 0)

B( , 0)a

1

2

A divides CB in 2 : 1

Þ 4 = 
1 0 2 2

1 2 3

a a´ + ´æ ö =ç ÷è ø+
Þ a = 6 Þ coordinate of B is B (6, 0)

3 = 
1 2 0

1 2 3

b b´ + ´æ ö =ç ÷è ø+
Þ b = 9  and  C (0, 9)

Slope of line passing through (6, 0), (0, 9)

slope, m = 
9 3

6 2
= -

-
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Equation of line y – 0 = 
3

( 6)
2

x
-

-

2y = –3x + 18

3x + 2y = 18

38. (d)

P (5, 3)

Q (8, 3)
x y – 2 = 2

R (2, 0)

Equation of RQ is x – 2y = 2 ...(i)

at y = 0, x = 2  [R (2, 0)]

as PQ is parallel to x, y-coordinates  of  Q is  also  3

Putting value of y in equation (i), we get

Q (8, 3)

Centroid of DPQR = 
8 5 2 3 3

,
3 3

+ + +æ ö
ç ÷è ø  = (5, 2)

Only (2x –  5y = 0) satisfy the given co-ordinates.

39. (b) Suppose B(0, 1) be any point on given line and

co-ordinate of A is ( 3, 0).  So, equation of

B

B' (0, –1)

A

(0, 1)

3, 0

Reflected ray is 
1 0 0

0 3 3

y

x

- - -
=

- -

Þ 3 3y x= -
40. (b) Let C = (x1, y1)

A(– 3, 2)

B
(– 2, 1)

C
(x ,  y )1 1

D

1 12 1
,

2 2

x y- +æ ö
ç ÷
è ø

1

2

E

Centroid, 1 15 3
E ,

3 3

x y- +æ ö= ç ÷
è ø

Since centroid lies on the line

3x + 4y + 2 = 0

\ 1 15 3
3 4 2 0

3 3

x y- +æ ö æ ö+ + =ç ÷ ç ÷
è ø è ø

Þ 3x1 + 4y1 + 3 = 0

Hence vertex (x1, y1) lies on the line

3x + 4y + 3 = 0

41. (b) Let y-coordinate of C = b

\  C = (2a, b)

O

Y

X

B
(0, a)

A
(2a, 0)

C (2a, b)

x = 2a

AB = 2 2
4 5a a a+ =

Now,  AC = BC Þ 2 24 ( )b a b a= + -

Þ  b2 = 4a2 + b2 + a2 – 2ab

Þ  2ab = 5a2 Þ b = 
5

2

a

\  C = 
5

2 ,
2

a
a

æ ö
ç ÷
è ø

Hence area of the triangle

2 0 1 2 0 1
1 1

0 1 0 1
2 25 5

2 1 0 0
2 2

a a

a a

a a
a

= =

2
1 5 5

2
2 2 2

a a
a

æ ö= ´ - = -ç ÷
è ø

Since area is always +ve, hence area

= 
25

2

a
sq. unit

42. (d) Given line 3x + 4y = 12 can be rewritten as

3 4
1 1

12 12 4 3

x y x y
+ = Þ + =

Þ  x-intercept = 4 and y-intercept = 3

Let the required line be

E
B

D
_

8
3

4
4



Straight Lines and Pair of Straight Lines M-137

L : 1
x y

a b
+ =  where

a = x-intercept and  b = y-intercept

According to the question

a = 4 × 2 = 8 and b = 3/2

\  Required line is 
2

1
8 3

x y
+ =

Þ  3x + 16y = 24

Þ 
3 24

16 16
y x

-
= +

Hence, required slope = 
3

16

-
.

43. (c) Let the points be A (1,1) and B (2,4).

Let point C divides line AB in the ratio 3 : 2.
So, by section formula we have

3 2 2 1 3 4 2 1
,

3 2 3 2
C

´ + ´ ´ + ´æ ö= ç ÷+ +è ø
 

8 14
,

5 5

æ ö= ç ÷
è ø

Since Line 2x + y = k passes through 
8 14

,
5 5

C
æ ö
ç ÷
è ø

Þ 2 8 14

5 5
k

´
+ =   Þ k = 6

44. (c) Given lines are

ax + 2by + 3b = 0 and bx – 2ay – 3a = 0

Since, required line is || to x-axis

\ x = 0

We put x = 0 in given equation, we get

2by = – 3b Þ 
3

2
y = -

This shows that the required line is below x-axis at a

distance of 
3

2
 from it.

45. (d)

1

2

3

1 2 3
(1, 0)

x
y

 +
  =

 1

x
y

 +  = 3
2

(0,    )3
2

(    , 0)

O X

Y

3
2

Since, (1, a) lies between x + y = 1

and 2(x + y) = 3

\  Put x = 1 in 2 (x + y) = 3.

We get the range of y. Thus,

2(1 + y) = 3  Þ 
3 1

1
2 2

y = - =

Thus ‘a’ lies in 
1

0,
2

æ ö
ç ÷
è ø

46. (c) Let equation of AB : x + 3y = 4
Let equation of BC : 3x + y = 4
Let equation of CA : x + y = 0
Now, By solving these equations we get
A = (– 2, 2), B = (1, 1) and C = (2, – 2)

Now, 9 1 10= + =AB ,

1 9 10= + =BC

and 16 16 32= + =CA

Since, length of AB and BC are same therefore triangle is
isosceles.

47. (b) A(2, –3)

G

(h, k)

B(–2, 1) C  ( )a, b

Centroid (h,k) = 
2 2 3 1

,
3 3

- + a - + + bæ ö
ç ÷
è ø

\ 3ha =
2 3kb - =

3 2kb = +

Third vertex ( )α, β lies on the line

2 3 9x y+ =
2 3 9a + b =

( ) ( )2 3 3 3 2 9h k+ + =

2 3 1h k+ =
2 3 1x y+ =

48. (c) Clearly for point P,

掸P(a, a )
2

y = 3x
y

x

x
y

2
=

O

2
3 0a a- <  and 

2 0
2

a
a - >

+ – +

0 3 ¥- ¥
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+ – +

0 1
2

¥- ¥

Þ  
1

3
2

a< <

49. (c)

P(0,  )b

Q( , 0)a
O

y

x

A(3, 4)

Q A is the mid point of PQ,

\ 
0

3,
2

a +
=

0
4

2

b+
= Þ a = 6, b = 8

\ Equation of line is 1
6 8

x y
+ =

or    4x + 3y = 24

50. (a) The eqn. of line passing through the intersection of

lines 2 3 0ax by b+ + =  and

2 3 0bx ay a- - =  is

ax + 2by + 3b + l (bx – 2ay – 3a) = 0

Þ  (a + b l ) x + (2b – 2a l )y + 3b – 3 l a = 0

Required line is parallel to x-axis.

\  a + b l = 0  Þ l  = – a/b

Þ  ax + 2by + 3b – 
a

b
(bx – 2ay – 3a) = 0

Þ ax + 2by + 3b – ax + 
2 2

2 3a a
y

b b
+ = 0

y 
2 2

2 3
2 3

a a
b b

b b

æ ö
+ + +ç ÷

è ø
= 0

y 
2 2 2 22 2 3 3b a b a

b b

æ ö æ ö+ +
= -ç ÷ ç ÷

è ø è ø

y = 
2 2

2 2

3( ) 3

22( )

a b

b a

- + -
=

+
So it is 3/2 units below x-axis.

51. (a) Let the required line be 1
x y

a b
+ = ....(i)

then a + b = –1 Þ  b = –a –1 ....(ii)

(i) passes through (4, 3) ,
4 3

1
a b

Þ + =

4 3b a abÞ + = ....(iii)

Putting value of b from (ii) in (iii), we get

2 4 0 2 3 or 1a a b- = Þ = ± Þ = -
\ Equations of straight lines are

1 or 1
2 3 2 1

x y x y
+ = + =

- -

52. (d) Let the vertex C be (h, k), then the

centroid of 1 2 3 1 2 3is ,
3 3

x x x y y y
ABC

+ + + +æ öD ç ÷
è ø

2 2 3 1
,

3 3

h k- + - + +æ ö= ç ÷
è ø

=
2

, .
3 3

h k- +æ ö
ç ÷è ø It lies on 2x + 3y  = 1

2
2 1 2 3 9

3

h
k h kÞ - + = Þ + =

Þ  Locus of  C is 2x + 3y = 9

53. (d) Equation of AB is Y

B

O A
X

M  (x ,  y )1 1

x cos a  + y sin a  = p;

cos sin
1;

a a
Þ + =

x y

p p

1
/ cos / sin

Þ + =
a a

x y

p p

So, co-ordinates of A and B are

, 0
cos

pæ ö
ç ÷è øa

 and 0,
sin

pæ ö
ç ÷è øa

;

So, coordinates of  midpoint of AB are

1 1( , ) ,
2cos 2sin

p p
M x y

æ ö= ç ÷è øa a

1
2cos

p
x =

a
 & 1

2sin

p
y =

a
;

Þ  cos a  = p/2x1 and sin a  = p/2y1  ;

Q cos2 a  + sin2 a  = 1

Locus of (x1, y1) is 
2 2 2

1 1 4

x y p
+ = .

54. (a) The line in xy-plane is,

1 3 3 0
3

x
y x y+ = Þ + - =

Let image of the point (–1, –4) be (a, b), then

1 2( 1 12 3)

1 3 10

ya + b + - - -
= = -

4 16
1

3 5

b +
Þ a + = =

11 28
,

5 5
Þ a = b =

55. (30)

1 : 2 3 0L x y- + =

1 : 4 2 0 2 0
2

L x y x y
a

- + a = Þ - + =

1 : 6 3 0 2 0
3

L x y x y
b

- + b = Þ - + =

E
B

D
_

8
3

4
4
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Distance between L
1
 and L

2
 ;

6 1
| 6 | 2

2 5 5

a -
= Þ a - =

4, 8Þ a =
Distance between L

1
 and L

3
 :

9 2
| 9 | 6

3 5 5

b -
= Þ b - =

15, 3Þ b =

Sum of all values = 4 + 8 + 15 + 3 = 30.

56. (b)

Since, slope of PQ = 
2

k

h

- a
- a

 = – 1

Þ k – a = – h + 2a

Þ
3

h k+
a = ...(i)

Also, 2h = 2a + b and

2k = a + b
Þ 2h = a + 2k

Þ a = 2h – 2k ...(ii)

From (i) and (ii), we have

2( )
3

h k
h k

+
= -

So, locus is 6x – 6y = x + y

Þ 5x = 7y   Þ  5x – 7y = 0

57. (b) Q perpendicular makes an angle of 60	 with the line

x + y = 0.

\ the perpendicular makes an angle of 15	 or 75	 with

x-axis.

60°

ᔴ

x y졔 㦨 0

O

Hence, the equation of line will be

x cos 75	 + y sin 75	 = 4

or x cos 15	 + y sin 15	 = 4

( 3  – 1) x + ( 3  + 1) y = 8 2

or ( 3  + 1) x + ( 3  – 1) y = 8 2

58. (a) Let straight line be 4x – 3y + a = 0

Q distance from origin = 
3

5

3

5 5

a
\ =  Þ a = ± 3

Hence, line is 4x – 3y + 3 = 0 or 4x – 3y – 3 = 0

Clearly 
1 2

,
4 3

æ ö-ç ÷
è ø

 satisfies 4x – 3y + 3 = 0

59. (a) Q two lines are perpendicular Þ m
1
m

2
 = – 1

Þ 2

1 2
1

1a a

- -æ öæ ö = -ç ÷ç ÷-è øè ø

Þ  2 = a2(1 – a) Þ  a3 – a2 + 2 = 0

Þ  (a + 1) (a2 + 2a + 2) = 0 Þ a = –1

Hence equations of lines are x – 2y = 1 and 2x + y = 1

\ intersection point is 
3 1

,
5 5

-æ ö
ç ÷
è ø

Now, distance from origin 
9 1 10 2

25 25 25 5
= + = =

60. (a) Given situation

x 㦨 –1

B(6� 5)

�

(–1� 2)

Q perpendicular bisector of AB will pass from centre.

\ equation of perpendicular bisector x = – 1

Hence centre of the circle is (– 1, 2)

Let co-ordinate of D is (a, b)

6 5
1 and 2

2 2

a + b +
Þ = - =

Þ  a = – 8 and b = – 1, \ D º (– 8, – 1)

| AD | = 6 and | AB | = 14

Area = 6 × 14 = 84
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61. (a) Q (h, k), (1, 2) and (– 3, 4) are collinear

\  

1

1 2 1

3 4 1

h k

-
 = 0 Þ – 2h – 4k + 10 = 0

Þ h + 2k = 5 ...(i)

Now, 
1 2

4 2 1
2

3 1 2
L Lm m

-
= = - Þ =

- - 1 2[ ]L L^Q

By the given points (h, k) and (4, 3),

2

3

4
L

k
m

h

-
=

-
 Þ 

3
2 3 2 8

4

k
k h

h

-
= Þ - = -

-
2h – k = 5 ...(ii)

From (i) and (ii)

h = 3, k = 1 
1

3

k

h
Þ =

62. (d) Q Equation of straight line can be rewritten as,

y = 
2 17

.
3 3

x +

\ Slope of straight line = 
2

3

Slope of line passing through the points (7, 17) and (15, b)

= 
17

15 7

b -
-   = 

17

8

b -

Since, lines are perpendicular to each other.

Hence, m
1
m

2
 = –1

Þ
2 17

3 8

b -æ ö æ ö
ç ÷ ç ÷è ø è ø  = –1    Þ b = 5

63. (d) 

Q

RS

+ 3 = 0 M(2, 4)

P x y(0, 3) + = 3

x – y

Since, x – y + 3 = 0 and x + y = 3 are perpendicular lines and

intersection point of x – y + 3 = 0 and x + y = 3 is P(0, 3).

Þ M is mid-point of PR Þ R(4, 5)

Let S(x
1
, x

1
 + 3) and Q(x

2
, 3 – x

2
)

M is mid-point of SQ

Þ x
1
 + x

2
 = 4, x

1
 + 3 + 3 – x

2
 = 8

Þ x
1
 = 3, x

2
 = 1

Then, the vertex D is (3, 6).

64. (a) The given equations of the set of all lines

px + qy + r = 0 ...(i)

and given condition is :

3p + 2q + 4r = 0

Þ
3 2

0
4 4

p q r+ + = ...(ii)

From (i) & (ii) we get :

\ x = 
3

4
, y = 

1

2

Hence the set of lines are concurrent and passing through

the fixed point 
3 1

,
4 2

æ ö
ç ÷è ø

65. (d)
2

2

20 4
,

5

x
A x

1
1

3 6
,

2

x
x

+æ ö
ç ÷è ø

Since, AH is perpendicular to BC

Hence, m
AH

 × m
BC

 = –1

2

2

20 4
–1

35

1 2

x

x

-æ ö
ç ÷ ´ç ÷-ç ÷è ø

 = –1

2

2

15 4

5( 1)

x

x

-
- =

2

3
-

45 – 12x
2
 = –10x

2
 + 10

2x
2
 = 35 Þ x

2
 =

35

2

Þ
35

, 10
2

A
æ ö-ç ÷è ø

Since, BH is perpendicular to CA.

Hence, m
BH

 × m
CA

 = –1

1

1

3
3 1

42

1 5

x

x

æ ö+ -ç ÷ æ ö-ç ÷ç ÷ è ø-ç ÷è ø

 = –1

1

1

(3 4)
4

2( 1)

x

x

+ ´
-

= 5

E
B

D
_

8
3

4
4
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Þ 6x
1
 + 8 = 5x

1
 – 5 Þ x

1
 = –13 Þ 

33
13,

2

-æ ö-ç ÷è ø

Þ Equation of line AB is

y + 10 =

33
10

352

13 35 2
x

æ ö- +ç ÷ æ ö-ç ÷ç ÷ è ø- -ç ÷è ø

Þ –61y – 610 = –13x + 
455

2

Þ –122y – 1220 = –26x + 455

Þ 26x – 122y – 1675 = 0

66. (d) Equation of the line, which is perpendicular to the

line, 3x + y = l(l ¹ 0) and passing through origin, is given

by

0 0

3 1

x y
r

- -
= =

For foot of perpendicular

r = 
( )

2 2

(3 0) (1 0)

103 1

- ´ + ´ -l l
=

+

So, foot of perpendicular P = 
3

,
10 10

l læ ö
ç ÷
è ø

Given the line meets X-axis at A = , 0
3

læ ö
ç ÷
è ø

 and meets

Y-axis at B = (0, l)

So, BP = 

2 2 2 23 9 81

10 10 100 100
BP

l l l læ ö æ ö+ - l Þ = +ç ÷ ç ÷
è ø è ø

      
290

100
BP

l
Þ =

Now, PA = 

2 2
3

0
3 10 10

l l læ ö æ ö- + -ç ÷ ç ÷
è ø è ø

2 2 210

900 100 900
PA PA

l l l
Þ + Þ =

Therefore BP : PA = 3 : 1

67. (d) Let the coordinate A be (0, c)

Equations of the given lines are

x – y + 2 = 0 and

7x – y + 3 = 0

We know that the diagonals of the rhombus will be parallel

to the angle bisectors of the two given lines;

y = x + 2 and y = 7x + 3
\ equation of angle bisectors is given as:

2 7 3

2 5 2

x y x y- + - +
= ±

5x – 5y + 10 =  ±  (7x – y + 3)

\ Parallel equations of the diagonals are 2x + 4y – 7 = 0

and 12x – 6y + 13 = 0

\ slopes of diagonals are 
1

2

-
 and 2.

Now, slope of the diagonal from A(0, c) and passing through

P(1, 2) is (2 – c)
\ 2 – c = 2 Þ c = 0 (not possible)

\ 2 – c = 
1

2

-
 Þ c = 

5

2

\ ordinate of A is 
5

2
.

68. (a) Given lines are

4ax + 2ay + c = 0

5bx + 2by + d = 0

The point of intersection will be

2 2

x

ad bc-
 = 

4 5

y

ad bc

-
-

 = 
1

8 10ab ab-

Þ
2( )

2

ad bc bc ad
x

ab ab

- -
= =

-

Þ
5 4

2

bc ad
y

ab

-
=

-
4 5

2

ad bc

ab

-
=

Q Point of intersection is in fourth quadrant so x is

positive and y is negative.

Also distance from axes is same

So x = – y

(Q  distance from x-axis is –y as y is negative)

5 4

2

bc ad bc ad

ab ab

- -
=  Þ 3bc – 2ad = 0

69. (d) Let P, Q, R, be the vertices of DPQR

P (2, 2)

Q (6, – 1) R (7, 3)S

Since PS is the median
S is mid-point of QR

So, 
7 6 3 1 13

, ,1
2 2 2

S
+ -æ ö æ ö= =ç ÷ ç ÷è ø è ø

Now, slope of PS = 
2 1 2

13 9
2

2

-
= -

-

Since, required line is parallel to PS therefore slope of

required line = slope of PS
Now, eqn. of line passing through (1, –1)  and having

slope 
2

9
-  is
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2
( 1) ( 1)

9
y x- - = - -

9y + 9 = –2x + 2 Þ 2x + 9y + 7 = 0

70. (b) Let equation of line L, perpendicular to 5x – y = 1

be x +  5y = c

x y c + 5 = 

c
B 0,

5

æ ö
ç ÷è ø

O (0, 0) A(c, 0)

Given that area of DAOB is 5.

We know

[ ]1 2 3 2 3 1 3 1 2

1
area, ( ) ( ) ( )

2
A x y y x y y x y y

ì ü= - + - + -í ý
î þ

Þ 5 = 
1

2 5

c
c

é ùæ ö
ç ÷ê úè øë û

1 1 3 3

2 2

( , ) (10,0), ( , ) 0,
5

( , ) ( ,0)

c
x y x y

x y c

æ öæ ö= = ç ÷ç ÷è ø
ç ÷

=è ø

Q

Þ c  =  50±

\ Equation of line L is x + 5y = 50±
Distance between L and line x +  5y = 0 is

d = 2 2

50 0

1 5

± -

+
 = 

50

26
 = 

5

13

71. (c) 2x ay a+ +  = 0 ...(i)

3x by b+ +  = 0 ...(ii)

4x ay a+ +  = 0 ...(iii)

Subtracting equation (iii) from (i)

–2ay = 0

ay = 0 c y =  0

Putting value of y in equation (i), we get

x + 0 + a = 0

x = – a

Putting value of x and y in equation (ii), we get

– a + b =  0   Þ  a = b

Thus, (a, b) lies on a straight line

72. (b) P (1, 2)

A C B 3 + 4 = 9x y

Shortest distance of a point (x1, y1) from line

ax + by = c is d = 
1 1

2 2

ax by c

a b

+ -

+

Now shortest distance of P (1, 2) from 3x + 4y = 9 is

PC = d = 2 2

3(1) 4(2) 9 2

53 4

+ -
=

+

Given that DAPB is an equilateral triangle

Let 'a' be its side

then PB = a, CB = 
2

a

Now, In DPCB, (PB)2 = (PC)2 + (CB)2

(By Pythagoras theoresm)

a2 = 

2 22

5 4

aæ ö +ç ÷è ø

4
2

4

a
a -  =

2
4 3 4

25 4 25

a
Þ =

a2 = 
16 16 4 3 4 3

75 75 155 3 3
aÞ = = ´ =

\ 
4 3

Length of Equilateral triangle ( )
15

=a

73. (d) Mid-point of P(2, 3) and Q(4, 5) = (3, 4)

Slope of PQ = 1

Slope of the line L = – 1

Mid-point (3, 4) lies on the line L.

Equation of line L,

y – 4 = – 1(x – 3) Þ x + y – 7 = 0 ...(i)

Let image of point R(0, 0) be S(x1, y1)

Mid-point of RS = 
1 1,
2 2

x yæ ö
ç ÷
è ø

Mid-point 1 1,
2 2

x yæ ö
ç ÷
è ø

 lies on the line (i)

\ x1 + y1 = 14 ...(ii)

Slope of RS = 
1

1

y

x

Since RS ̂  line L

E
B

D
_

8
3

4
4
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\ 1

1

( 1) 1
y

x
´ - = -

\ x1 = y1 ...(iii)

From (ii) and (iii),

x1 = y1 = 7

Hence the image of R = (7, 7)

74. (a) Two lines – x + 5y + c2 = 0 and – x + 5y + c3 = 0 are

parallel to each other. Hence statement-1 is true, statement-

2 is true and statement-2 is the correct explanation of

statement-1.

75. (a) Since three lines x – 3y = p,

ax + 2y = q and ax + y = r

form a right angled triangle

\ product of slopes of any two lines = –1

Suppose ax + 2y = q and x – 3y = p are ^  to each other..

\   
1

1
2 3

-
´ = -

a
6Þ =a

Now, consider option one by one

a = 6 satisfies only option (a)

\ Required answer is 2
9 18 0- + =a a

76. (d) Consider the lines

L1 : x – y = 1

L2 : x + y = 1

L3 :  2x + 2y = 5

L4 :  2x – 2y = 7

L1 ^ L2  is correct statement

(QProduct of their slopes = – 1)

L1 ^ L3 is also correct statement

(QProduct of their slopes = – 1)

Now, L2 : x + y = 1

L4 :  2x – 2y = 7

Þ 2x – 2 (1 – x) = 7

Þ 2x – 2 + 2x = 7

Þ x = 
9

4
 and y = 

5

4

-

Hence, L2 intersects L4.

77. (d) Given ax2 + bx + c = 0

Þ ax2 =  –bx –  c

Now, consider

y = 4ax2 + 3bx + 2c

  = 4 [–bx – c] + 3bx +  2c

  = – 4bx –  4c +  3bx +  2c = – bx –  2c

Since, this curve intersects x-axis

\ put y = 0, we get

–bx –  2c = 0 Þ – bx =  2c

Þ x = 
2- c

b

Thus, given curve intersects x-axis at exactly one point.

78. (c) Statement - 1

Let P¢ (x1, y1) be the image of (0, 1) with respect to the

line 2x – y = 0 then

1 1 1 4(0) 2(1)

2 1 5

- - +
= =

-
x y

Þ x1 =
4

5
, y1 = 

3

5

Thus, statement-1 is true.

Also, statement-2 is true and correct explanation for

statement-1.

79. (b)
A(5, – 1)

B (– 2, 3) C (a, b)

H

(0, 0)

Let the third vertex of DABC be (a, b).

Orthocentre = H(0, 0)

Let A (5, – 1) and B (– 2, 3) be other two vertices of DABC.

Now, (Slope of AH) × (Slope of BC) = – 1

Þ
1 0 3

1
5 0 2

b

a

- - -æ ö æ ö = -ç ÷ ç ÷è ø è ø- +

Þ b – 3 = 5 (a + 2) ...(i)

Similarly,

(Slope of BH) × (Slope of AC) = – 1

Þ
3 1

1
2 5

b

a

+æ ö æ ö- ´ = -ç ÷ ç ÷è ø è ø-

Þ 3b + 3 = 2a – 10

Þ 3b – 2a + 13 = 0 ...(ii)

On solving equations (i) and (ii) we get

a = – 4, b = – 7

Hence, third vertex is (– 4, – 7).

80. (a)

A (0, 20)

B (a, 0)

C(a, 80)

M

NO(0, 0)

We put one pole at origin.
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BC = 80 m, OA = 20 m

Line OC and AB intersect at M.

To find: Length of MN.

Eqn of OC: 
80 0

0

-æ ö= ç ÷è ø-
y x

a

Þ
80

=y x
a

...(i)

Eqn of AB: ( )20 0

0

-æ ö= -ç ÷è ø-
y x a

a

Þ ( )20-
= -y x a

a
...(ii)

At M: (i) = (ii)

Þ ( )80 20-
= -x x a

a a

Þ
80 20

20
5

-
= + Þ =

a
x x x

a a

\
80

16
5

= ´ =
a

y
a

81. (a) Given equation of lines are

(a3 + 3)x + ay + a – 3 = 0 and

(a5 + 2)x + (a + 2)y + 2a + 3 = 0 (a real)

Since point of intersection of lines lies on y-axis.

\ Put x = 0 in each equation, we get

ay + a – 3 = 0 and

(a + 2)y + 2a + 3 = 0

On solving these we get

(a + 2) (a – 3) – a (2a + 3) = 0

Þ a2 – a – 6 – 2a2 – 3a = 0

Þ – a2 – 4a – 6 = 0 Þ a2 + 4a + 6 = 0

Þ
4 16 24 4 8

2 2

- ± - - ± -
= =a

 (not real)

This shows that the point of intersection of the lines lies

on the y-axis for no value of ‘a’.

82. (b) Given that x y a+ =

and 1ax y- =
Case I : If  a > 0

x y a+ = .... (i)

1ax y- = .... (ii)

On adding equations (i) and (ii), we get

( )1x a+  = 1 + a Þ  x = 1

y = a – 1

Since given that intersection point lies in first quadrant

So,   a – 1 ³  0

Þ 1³a

Þ [1, )Î ¥a

Case II : If a < 0

x y a+ = - .... (iii)

1ax y- = .... (iv)

On adding equations (iii) and (iv), we get

( )1 1+ = -x a a

1 1
0 0

1 1

a a
x

a a

- -
= > Þ <

+ +
Since a – 1 < 0

\ a + 1 > 0

Þ a > –1 .... (v)

–1

1
0

1

-
= - - >

+
a

y a
a

 
2 1

0
1

a a a

a

- - - +
= >

+

Þ
2 2

1 1
0 0

1 1

a a

a a

æ ö+ +
- > Þ <ç ÷+ +è ø

Since a2+ 1 > 0

\ a + 1 < 0

Þ a < –1 .... (vi)

–1
From (v) and (vi), a Î f
Hence, Case-II is not possible.

So, correct answer is [1, )a Î ¥

83. (b)

(0, 0)

O

2 x + y = 0

y – x 
= 0

L3

Q

R(–1, –2)

P(–2, –2)

L1

L2

X

X'

Y Y'

y + 2 = 0

L1 : y – x = 0

L2 : 2x + y = 0

L3 : y + 2 = 0

On solving the equation of line L1 and L2 we get their point

of intersection (0, 0) i.e., origin O.

On solving the equation of line L1 and L3,
we get  P = (– 2, – 2).

Similarly, solving equation of line L2 and L3, we get

Q = (– 1, – 2)

We know that bisector of an angle of a triangle, divide the

opposite side the triangle in the ratio of the sides including

the angle [Angle Bisector Theorem of a Triangle]

2 2

2 2

( 2) ( 2) 2 2

5( 1) ( 2)

PR OP

RQ OQ

- + -
\ = = =

- + -

E
B

D
_

8
3

4
4
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\ Statement 1 is true but OPR OQRÐ ¹ Ð
So DOPR and DOQR not similar

\ Statement 2 is false.

84. (a) Given that the lines p (p2 + 1) x – y + q = 0

and (p2 + 1)2 x + (p2 + 1) y +2q = 0

are perpendicular to a common line then these lines must

be parallel to each other,

\  m1 = m2

Þ
2 2 2

2

( 1) ( 1)

1 1

p p p

p

+ +
- = -

- +

Þ  (p2 + 1)2  ( p + 1 ) = 0

Þ  p = – 1

\  p  can have exactly one value.

85. (d) Let (a2, a) be the point of shortest distance on x = y2

Then distance between (a2, a) and line

x – y + 1 = 0 is given by

        

2
1 1

2 2

1

2

ax by c a a
D

a b

+ + - +
= =

+
 

1

2
= 21 3

( )
2 4

a - +

It is min when a =  
1

2
 and

Dmin
 =

3 3 2

84 2
=

86. (d) Slope of 
3 – 4 –1

–1 –1
PQ

k k
= =

\ Slope of perpendicular bisector of

PQ = ( k –1)

Also, mid point of PQ 
1 7

,
2 2

k +æ ö
ç ÷è ø

.

\ Equation of perpendicular bisector of PQ is

7 1
– ( –1) –

2 2

k
y k x

+æ ö= ç ÷è ø

Þ 2y – 7 = 2(k –1) x –(k2 –1)

Þ 2(k – 1)x – 2y + ( 8 – k2) = 0

Given that y-intercept

=
28 –

– 4
2

k
=

Þ 8 – k2 = –8  or k2 = 16  Þ k = ± 4

87. (c) Given : The coordinates of points P, Q, R are (–1, 0),

(0, 0), (3,3 3) respectively..

'X

'Y

Y

(0, 0)P (-1, 0)
X

3/p3/2p

M

)33,3(R

Q

Slope of QR = 2 1

2 1

3 3

3

y y

x x

-
=

-

Þ tan 3q = Þ  
3

p
q =

Þ
3

RQX
p

Ð =

\ 2

3 3
RQP

p p
Ð = p - =

Let QM bisects the PQRÐ ,

\
3

MQR
p

Ð =  
2

3
MQX

p
Þ Ð =

\ Slope of the line QM = tan 
2

3

p
 = – 3

\ Equation of line QM is (y – 0) = – 3 (x – 0)

Þ y = – 3 x Þ  3 x + y = 0

88. (b) Taking co-ordinates as

, ; ( , ) and ( , )
x y

A B x y C xr yr
r r

æ ö
ç ÷è ø .

Then slope of line �oining

( )

1
1

, , ,
1

1

y
x y yr

A B x y
r r x

x
r

æ ö-ç ÷æ ö è ø= =ç ÷ æ öè ø -ç ÷è ø
and slope of line �oining B(x, y) and C(xr, yr)

( )
( )

1

1

y r y

x r x

-
= =

-
\  m

1 
=  m

2

Q Slope of AB and BC are same and one point B common.

Þ Points lie on the straight line.

89. (a) Co-ordinates of  ( cosα, sinα)A a a=
Equation of OB,

a

Y B

C

O

A

4
p

X

tan
4

y x
pæ ö= + aç ÷

è ø
rCA to OB^

\  Slope of CA cot
4

pæ ö= - + aç ÷è ø
Equation of CA

sin cot ( cos )
4

y a x a
pæ ö- a = - + a - aç ÷

è ø

( sin ) tan ( cos )
4

y a a x
æ p öæ öÞ - a + a = a -ç ÷ç ÷è øè ø

tan tan
4( sin ) ( cos )

1 tan tan
4

y a a x

pæ ö+ aç ÷
Þ - a = a -ç ÷pç ÷- a

è ø
( sin )(1 tan )y aÞ - a + a  ( cos )(1 tan )a x= a - - a
( sin )(cos sin )y aÞ - a a + a

( cos )(cos sin )a x= a - a - a
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2(cos sin ) sin cos siny a aÞ + a - a a - a

=
2cos cos sin (cos sin )a a xa - a a - a - a

(cos sin ) (cos sin )y x aÞ a + a + a - a =
(sin cos ) (cos sin ) .y x aa + a + a - a =

90. (d) Consider the equation,

y = sin x. sin (x + 2) – sin2(x + 1)

= 
1 cos(2 2) 1 cos(2 2)

cos( 2)
2 2 2

x x+ - +é ù- - - ê úë û

= 
2(cos 2) 1

sin 1
2

-
= -

y

x
(0� 0)

2sin 1y = -

By the graph y lies in III and IV quadrant.

91 (a) From figure equation of bisectors of lines, xy = 0 are

y = ± x

(0, 0)

y

x

y = xy = –x

 \ Put y = ± x in the given equation

my2 + (1 – m2)xy – mx2 = 0

\ mx2 ± (1 – m2)x2 – mx2 = 0

Þ 1 – m2 = 0 Þ  m = ± 1

92. (a) 3 4 0x y+ =  is one of the line of the pair equations.

of lines

2 26 4 0x xy cy- + = , Put 
3

4
y x= - ,

we get, 
2

2 23 3
6 4 0

4 4
x x c x

æ ö+ + - =ç ÷è ø
3 9

6 0 3
4 4

c
cÞ + + = Þ = -

93. (c) Let the lines be y = m
1
x and y = m

2
x then

1 2 1 2

2 1
and

7 7

c
m m m m+ = - = -

Given that 1 2 1 24m m m m+ =
2 4

2
7 7

c
cÞ - = - Þ =

94. (a) Equation of bisectors of second pair of straight lines

is,

2 2
2 0+ - =qx xy qy     ....(i)

It must be identical to the first pair

2 22 0x pxy y- - =    ....(ii)

from (i) and  (ii)

1
12

2

1
-=Þ

-
-

=
-

= pq
q

p

q
.

95. (a) We know that pair of straighty lines

ax2 + 2hxy + by2 = 0 are perpendicular when a + b = 0

3a + a2 – 2 = 0 Þ a2 + 3a – 2 = 0.;

Þ a 
2

173

2

893 ±-
=

+±-
=

96. (a) Put x = 0 in the given equation

Þ by2 + 2 fy + c = 0.

For unique point of intersection, f 2– bc = 0

Þ af 2 – abc = 0.

We know that for pair of straight line

abc + 2fgh – af 2 –bg2 – ch2 = 0

Þ 2fgh – bg2 – ch2 = 0

E
B

D
_

8
3

4
4
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