Chapter

18

What is the perimeter of the triangle with vertices
A(-4,2),B(0,-1)and C3, 3) ?

(a) 7+3+2 (b) 10+5+2
() 11+6+2 ) 5+ 2

In what ratio does the point (1, —%] divides the join of

the points (— 2, — 4) and [2,—?} ?

(@) 1:2 (b) 1:3

(c) 3:1 (d 2:1

What is the area of the triangle formed by the lines
y=3x,y=6xandy=9.

27 27
(a) vy sq. units (b) > $q. units

19 . 19 .
(©) ) $q. units (d) > sq. units

The value of k£ for which the lines 2x — 3y + £ = 0,
3x—4y—13=0and 8x— 11y —33 =0 are concurrent, is

(a) 20 b) -7
(c) 7 (d) —20
The area of the figure formed by a | x |+ b|y |+ c=01s
2 2
c 2¢
a) — b) —
® 1 ® T
2
c d) None of these
(c) 2a] (d)
The image of the point (— 1, 3) by the line x —y =0 is
(a) (33 - 1) (b) (19 _3)
(¢ -1,-D (d G3,3)

Length of the median from B on AC, in AABC having
vertices 4 (— 1, 3), B(1,-1), C(5, 1) is

@ 18 (b) V10
) 23 d) 4

Cartesian System
and Straight Lines

Exercise

8.

10.

11.

12.

13.

14.

Points (1, 2) and (— 2, 1) are

(a) on the same side of the line 4x + 2y =1
(b) onthe line 4x + 2y =1

(c) on the opposite side of 4x + 2y =1

(d) None of these

Points on the line x + y =4 that lie at a unit distance from
the line 4x + 3y — 10 =0 are

(a) B3, )and (-7,11) (b) (-3,7)and (2,2)

(¢) (=3,7)and (-7, 11) (d) None of these

The line x + y = 4 divides the line joining (— 1, 1) and
(5, 7) in the ratio A : 1, then the value of A is

1
(@) 2 (b) 5

(c) 3 (d) None of these
A line passes through (2, 2) and is perpendicular to the
line 3x + y = 3. Its y-intercept is

@ 3 (b)

(0 1 (d)

The equation of the straight line which passes through
the point (1, — 2) and cuts off equal intercepts from the
axes will be

(a xty=1 b) x-y=1

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

A straight line passing through P(1, 2) is such that its
intercept between the axes is trisected at P. Its equation
is

(a) x+2y=5 b) x—y+3=0

(¢) x+y-3=0 (d x+y +3=0

If the line y = mx meets the lines x + 2y — 1 = 0 and
2x —y + 3 =0 at the same point, then m is equal to

(a) 1 (b) -1

(c) 2 (d) -2

Wl W



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Line x + 2y — 8 = 0 is the perpendicular bisector of 4B.
If Bis (3, 5), then coordinates of 4 are

(@ (2, 1) (d) (1,2)

(©) (2,2) (@ (1,1

The foot of the perpendicular from the point (0, 5) on
the line 3x —4y —5=01s

(@) (1,3) (b) 2,3)

(© 3,2) (d G, 1

The line segment joining the points (1, 2) and (- 2, 1)
is divided by the line 3x + 4y = 7 in the ratio

(a) 3:4 (b) 4:3

() 9:4 (d) 4:9

If ¢, , t, , t; are distinct, the points (¢,2at; + atf),

(ty,2aty +at3)» (t3,2at; + at3) are collinear if

(@) ft3=1 (b) t; Tt tt3=115,t3

©) {4, +3=0 @ {+ry+=-1

The straight linesx+y—-4=0,3x+y—-4=0,x+3y—-4
=0 form a triangle which is

(a) isosceles (b) right angled

(¢) equilateral (d) None of these

The coordinates B and C are (1, — 2), (2, 3). A lies on
the line 2x +y — 2 = 0. The area of the triangle ABC is
8 square units. Then, the vertex A4 is

@ (1,4) ®) (-1,4)

() -1,-4) (d (1,-4

The orthocentre and centroid of a triangle are (— 3, 5)
and (3, 3) respectively then the circumentre is

(@) (0,4) (®) (6,-2)

(c) (0,8) (d) (6,2)

The equation kx% + 4xy + 5y = 0 represents two lines
inclined at angle T, if & is

5 4
(a) 2 (b) 3

(©) - % (d) None of these

The angle between the pair of lines represented by 2x2

—5xy+3)2=0is
(b) tan”' [1]
5

(a) 60°
-1 7 o
(c) tan S (d) 30
The equation 2x% — 3xy — py? + x + gy — 1 = 0 represents
two mutually perpendicular lines is
(@ p=3,9=2
(b) p=2,9=3
() p=-2,q9=3

9
d) p=2,g=- =
dp q 5

The equation 8x% + 8xy + 2y% + 26x + 13y + 15 =0
represents a pair of straight lines. The distance between

26.

27.

28.

29.

30.

31.

32.

33.

34.
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them is
7 7
@ 75 (b) ENG

(©) \/z (d) None of these
If A2 — 10xy + 12y% + 5x — 16y — 3 = 0 represents a pair
of straight lines, the value of A is

(a) 4 () 3

(c) 2 @1

The image of the point (1, 3) in the linex +y -6 =01s
(@ (3,5) (d) (5,3)

(¢) (1,-3) (d) (0,-4)

Ifthe linesx+ay+a=0,bx+y+b=0and cx +cy +
1=0(a, b, c being distinct # 1) are concurrent, then the

b c .
value of + + is
a-1 b-1 c-1
(a) -1 () 0
() 1 (d) None of these

Line segment joining the points (1, 2) and (k, 1) is
divided by the lines 3x +4y—7 =0 in the ratio 4 : 9 then
k is equal to

(a) -2 (b) 2

(c) -3 (d 3

The coordinates of foot of the perpendiucular drawn
from the point (2, 4) on the line x + y =1 are

® (33 ® (-33)

oG- ol

Let PS be the median of the triangle with vertices
P(2,2), O(6,— 1) and R(7, 3). The equation of the line
passing through (1, — 1) and parallel to PS'is

(a 2x-9y-7=0 (b) 2x—9y-11=0

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

What angle does the line segment joining (5, 2) and
(6, — 15) subtend at (0, 0) ?

b T
(a) ()4

(©)

If the coordinates of the points 4, B and C be (- 1, 5),
(0, 0) and (2, 2) respectively and D be the middle point
of BC, then the equation of the perpendicular drawn
from B to the line AD is

(@ x+2y=0 (b) 2x+y=0

(c) x—2y=0 (d) 2x—-y=0

The lines ax + by + ¢, = 0 and a,x + b,y + ¢, = 0 are
perpendicular to each other, if

(@) a;by—a,b; =0 (b) aya, +b,b,=0

(d) a;by +a,b,=0

ola oA

3n
(d 7

(©) afb, +bfa, =0



Cartesian System and Straight Lines

35.

36.

Angle between the lines X Y — 1 and X -2 _1 is
b

a b a
b
() 2tan' 2 (b) tan~! 22‘”; .
a a”+
-1 az —b2
(© tan™ —— (d) None of these
a“+b

If the middle points of the sides BC, CA and AB of AABC
be (1, 3),(5,7) and (- 5, 7) respectively, then the equation
of the side 4B is
(@ x—y-2=0
(c) x+y—-12=0

(b) x—y+12=0
(d) None of these

Directions (Q. Nos. 37-39): Consider a parallelogram
whose vertices are A(1, 2), B(4, y), C(x, 6) and D(3, 5) taken
in order.

37.

38.

39.

What is the value of 4C% — BD??

(a) 25 (b) 30
(c) 36 (d) 40
What is the point of intersection of the diagonals?

[NDA-I 2016]
7
(@ [5’4]

033

A straight line intersects x and y axes at P and Q,
respectively. If (3, 5) is the middle point of PQ, then
what is the area of the APOQ? [NDA-12016]
(a) 12 sq. units (b) 15 sq. units
(c) 20 sq. units (d) 30 sq. units

[NDA-I 2016]

(b) 3,4)

d 3.5

Directions (Q. Nos. 40-41): Consider the two lines x + y +
I1=0and3x+2y+1=0

40.

41.

42.

43.

What is the equation of the line passing through the point

of intersection of the given lines and parallel to X-axis?
[NDA-I 2016]

(a) y+1=0 (b) y—-1=0

(c) y-2=0 (d y+2=0

What is the equation of the line passing through the point

of intersection of the given lines and parallel to Y-axis?
[NDA-I 2016]

(a) x+1=0 (b)) x-1=0

() x-2=0 (d x+2=0

(a, 2b) is the mid-point of the line segment joining the

points (10, — 6) and (k, 4). If a —2b =7, then what is the

value of k? [NDA-I 2016]
(a) 2 (b) 3
(c) 4 (d) 5

What is the acute angle between the lines represented
by the equations y — /3x—5=0and \/3y—x+6=0?
[NDA-I 2016]

(a) 30° (b) 45°

44.

45.

46.

47.

48.

49.

50.

51.

(c) 60° (d) 75°

An equilateral triangle has one vertex at (0, 0) and
another at (3, /3 ). What are the coordinates of the third
vertex? [NDA-II 2016]

(2) (0,2+/3) only

(b) (3,— +/3) only

(©) (0,24/3)0r (3,~ +3)

(d) Neither (0, 2+/3) nor (3, — /3)

What is the equation of the right bisector of the line
segment joining (1, 1) and (2, 3)? [NDA-II 2016]
(a) 2x+4y—-11=0 (b) 2x—4y-5=0

() 2x—4y-11=0 d) x-y+1=0

If the point (a, a) lies between the lines | x +y | =2, then
which one of the following is correct? [NDA-II 2016]

(@) |a|<2 (b) la|<~2
© lal<1 <d>|a|<%

What is the equation of the straight line which passes

through the point of intersection of the straight lines

x+2y=5and 3x + 7y = 17 and is perpendicular to the

straight line 3x + 4y = 10? [NDA-II 2016]

(a) 4x+3y+2=0 () dx-y+2=0

(c) 4x-3y-2=0 (d) 4x-3y+2=0

If (@, b) is at unit distance from the line 8x + 6y + 1 =0,

then which of the following conditions are correct?
[NDA-II 2016]

I. 3a-4b-4=0 II. 8a+6b+11=0

L. 8a+6b-9=0

Select the correct answer using the code given below.

(a) Tand II (b) II and III

(¢) TandIII (d) I, IT and IIT

A straight line cuts off an intercept of 2 units on the

positive direction of X-axis and passes through the point

(=3, 5). What is the foot of the perpendicular drawn from

the point (3, 3) on this line? [NDA-II 2016]

(a) (1,3) (b) (2,0

© (0,2) @ (1,1)

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

two sides of the triangle through this vertex are (-1, 2)

and (3, 2), then the centroid of the triangle is

[NDA-I 2017]
17 7
@ (_E’Ej ®) (—1,§j

SIS G

The incentre of the triangle with vertices A(1, /3),
B(0, 0) and C(2, 0) is [NDA-I 2017]
[ J3) [2 1 j
a) |1.— b) | —,—
(2) L , J ® 13 N

3
2



52.

53.

54.

55.

56.

ol

If the three consecutive vertices of a parallelogram are
(-2,-1),(1,0) and (4, 3), then what are the coordinates
of the fourth vertex? [NDA-I 2017]

(@ (1,2) () (1,0)
(¢) (0,0) (d (1,-1)

. . . . 2 20
What is the ratio in which the point C(—;,—7)

divides the line joining the points A(— 2, — 2) and

B(2,—-4)? [NDA-12017]
(a) 1:3 (b) 3:4
() 1:2 (d 2:3

What is the equation of the straight line parallel to 2x +

3y + 1 =0 and passes through the point (— 1, 2)?
[NDA-I 2017]

(a) 2x+3y—4=0 (b) 2x+3y-5=0

(¢c) x+y-1=0 (d) 3x-2y+7=0

What is the acute angle between the pair of straight lines

V2x+ By=1land 3x+ v2y=2? [NDA-12017]

(a) tan”! [ﬁ] (b) tan~! [%}
(©) tan! (3) (d) tan”! [%j
If the centroid of a triangle formed by (7, x), (v, — 6)

and (9, 10) is (6, 3), then the values of x and y are
respectively. [NDA-12017]

57.

58.

59.

60.
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(a) 5,2 ) 2,5
() 1,0 (d) 0,0
The points (a, b), (0, 0), (— a, — b) and (ab, b?) are

[NDA-II 2017]
(a) the vertices of a parallelogram
(b) the vertices of a rectangle
(c) the vertices of a square
(d) collinear
The angle between the linesx+y—3=0andx—y+3
=0 is o and the acute angle between the lines x — /3y
+2+/3=0and 3x—y+1=0is . Which one of the
following is correct? [NDA-II 2017]
(@) a=p (®) a>p
(c) a<p (d) a=2p
The distance of the point (1, 3) from the line 2x + 3y =
6, measured parallel to the line 4x + y =4, is

[NDA-II 2017]

(a) % units (b) % units
(©) /17 units (d) ﬁ units

The equation of straight line which cuts off an intercept
of 5 units on negative direction of Y-axis and makes and
angle 120° with positive direction of X-axis is

[NDA-II 2017]
(b) y— Bx+5=0
(d) y—B3x-5=0

(a) y+Bx+5=0
(€) y+Bx-5=0

ANSWERS

Li®|2]@©[3|@|[4 |®|s5 |[®|6 @7 |08 @]9 |a@]10]|®
| () [ 12. [ @ [ 13. | @ | 14. | (®) |15 [ (@) [16. | @) | 17.| @ | 18. | (©) | 19. | (@) | 20. | (b)
21, [ (d) [22. | (b) | 23. | (b) | 24. | (b) | 25. | (b) | 26. | (¢) | 27. | (@) | 28. | (c) | 29. | (@) | 30. | (d)
3. [ (d) [32. | (@) | 33. ]| (0 |34 | () |35 | @ |36.| (b)|37.] (©) |38 | (a) | 39. | (d) | 40. | (d)
41. [ (b) |42. | (@) | 43. | (@) | 44. | () | 45. | (@) | 46. | (@) | 47. | (d) | 48. | (b) | 49. | (d) | 50. | (d)
51. [ (d) | 52.| (@) | 53. | (b) | 54. | (@) | 55. | (@) | 56. | (@) | 57. | (d) | 58. | (b) | 59. | (d) | 60. | (a)

1.

(b) Vertices of triangle are 4 (- 4,2), B (0, —1) and
C(3,3)

Then, AB=/(0+4)? +(-1-2)? =5

BC=+(3-0%+3+1)?% =5

Explanations

CA=(-4-32 +(2-372 =52
Now, perimeter of AABC
—AB+BC+CA

=10+52




Cartesian System and Straight Lines

2. (c)

4. (b)

5. (b)

Let the points [1,%7] divides the join of the points

-10
(-2,—-4)and [2,7] inm: 1.

Then, 1= mx2+1x-2

m+1
>m+1=2m-2=>m=3
Hence, required ratiom:1=3:1
Given lines are y=3x ,y=6xand y=9

Intersection points of these lines are (0, 0), (3, 9)

and (1,9)
2

So, area of triangle formed by these lines
0 01

1 1 27 27 .
—— =—427——}=— sq. units.
3 91 2{ 2} 2 q.u

Given, lines 2x — 3y + k=0, 3x — 4y — 13 =0 and
8x — 11y — 33 = 0 are concurrent.

2 3 &k
So, |3 -4 -13[=0
8 —11 33

=2(132-143) +3(—99 + 104) + k(-33 +32)=0
=-22+15-k=0=k=-7

Given linea |x |+ b|y|+ c=0represents four lines
which are as follows :

ax+by+c=0=> S SR ..(1)
(—c/a) (—c/b)
ax+by—c=0=> S (i)
(c/a) (c/b)
x y
—by+c=0= + =1 (1
wemorme (—c/a)  (c/b) ()
X v .
—by-c=0=> + =1
wemnre (c/a) (—c/b) @)
, P
X'< X

Y’

6. (a)

7. (b)

9. (a)

10. (b)

11. (d)

These above four lines form a quadrilateral as shown
in the figure. So, area of quadrilateral ABCD

=4 x Area of AOCD

2
=4x{lx X }:ZL
2 bl) |abl

Image (4, k) of the point (-1, 3) on the linex—y =0
is given by
h—xy k-y _ 2(ax;+by +c)
a b a’ +b?

Here,x; =-1,y,=3,a=1,b=-1,c=0
So, M:E:_z(lx—l—lx3+0j

1 -1 1+1
=>h+t1=3-k=4=h=3andk=-1
Hence, image of (-1, 3) by the lines x —y =0 is
3,-1).
Mid point of A(— 1, 3) and C(5,1) is
M(_”S,ﬂ] ie., M(2.2)

2 2
Lengthof BM= /(2 -1)> + 2 +1)*> =/1+9 =+/10
Let,L=4x+2y—1
The, equation of line 4x + 2y — 1=0
For point (1,2),L=4+4-1=7>0
and for point (—2,1),L=-8+2-1=-7<0
Hence, the two points (1, 2) and (- 2, 1) are on the
opposite sides of the line L=0
Let any point on the line x + y =4 is (a, 4 — a).
Distance of point (a, 4 — a) from line 4x + 3y — 10
=0is 1.

_ [4ar3@-w-10_
| \/42 +32
=>at+2=5
=>at+2=50ra+2=-5
=>a=3o0ra=-7
Hence, points are (3, 1) and (— 7, 11).
Let point P(x, y) divides the line joining (— 1, 1) and
(5,7) inratio of A : 1.
-1 _TA+1

Then, x:L and y=
A+1 A+1

C

a

c

SA-=1 7h+1
Now, this point P = (—,—Jr) lies on line
x+y=4 A+l A+1
=>06Ar-D+(Ar+1) =41+ 1)

1
=A==

2
Equation of a line perpendicular to the line 3x +
y—3=0isgivenbyx—3y+k=0
Now, this line passes through (2,2)
=2-32)+k=0=>k=4
Hence, required line is x — 3y +4 =0



12. (¢)

13. ()

14. (b)

15. (d)

It can be written as — + r
(-4) (4/3)
So, y-intercept =4/ 3
Let the line cuts off the equal intercepts of length a
on both axes.

Then, equation of line is i + Y 1
a

This line passes through (1, —2)

Sa=x+ty=1-2=-1

Hence, the required lineisx +y + 1=0

Let the equation of the line is RANRAN
a
Y
N
(0, b)
T P(1,2)
b
l (a, 0)
a

Point P(1, 2) divides this line in the ratio 1:2.
So, coordinates of P are
[1><a><2><0 1X0X2Xb]ie (g 2_b)

1+2 ° 3 A3 3

Therefore, 2 _1and 2b =2

3 3
a=3andb=3
So, equation of line is §+§ =1

ie,x+ty-3=0

** Linesmx—y=0,x+2y—1=0and 2x—y + 3
= 0 meet at same point, Therefore, these lines are
concurrent.

m -1 0
So, |1 2 —-1|=0
2 -1 3

=>m6-1)+13+2)=0=>m=-1
Line perpendicular of x + 2y — 8 = 0 is given by
2x —y + k= 0. It passes through (3, 5).

x+2y—-8=0

s

mid point

A(x, y)
=>k=-1

B(3,5)

16. (d)

17. (d)

18. (c)

19. (a)
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So, two perpendicular lines are
x+2y—-8=0and2x—-y-1=0

Their intersection point is (2, 3).

Now point (2, 3) is the mid point of A(x, y) and B(3, 5)

So, 2:x_+3 and3:y—+5
2 2

=x=landy=1
Hence, coordinates of 4 are (1, 1).
Let foot of the perpendicular from the point (0, 5)
on the line3x —4y - 5=01is (h, k).
h—=0 k-5 (3x0-4x5-5)

4 32
—h_k=5

3 -4

=h=3and k=1
Hence, foot of perpendicular = (3,1)

Then,

Let the line 3x + 4y — 7= 0 divides the join of points
(1, 2) and (— 2, 1) in ratio m : 1 at point P. Then,
coordinates of P are

(mx—2+1><1 m><1+1><2j

m+1

m+1

:P(1—2m, 2+mj
m+1 m+l1

This point lies on the given line

So, 3[1"2’”)+4[2+mj—7=0
m+1 m+1

=>3-6m+8+4m—-Tm—-T7=0

4
=>m=—
Hence, required ratio=m:1=4:9
Given, (t,, 2at, + at{), (t,, 2at, + at) and (13, 2at,
+ at33) are collinear

4 2at,+at 1

So, |t, 2at, +at;
 2aty+at; 1

3

R | R
= 2alt, t, 1| +alt, &5 =0

3

=t )l — )~ T, T 13)=0

>4t +5=0 {1}, 1y, 13 are distinct}
Given linesx +y—-4=0,3x+y—-4=0and x +
3y —4 =0 form a triangle AABC

So, vertices of this triangle = Interception points of
these lines

= Vertices of AABC = A(0, 4), B(4, 0), C(1,1)
Here, AC = BC



Cartesian System and Straight Lines

20. (b)

21. (d)

22. (b)

23. (b)

24. (b)

i.e., two sides of AABC are equal.

Hence, AABC is an isosceles triangle.

Let the coordinates of 4 are (a, b).

This point A(a, b) lieson line2x +y—-2=0

=2a+b-2=0 ..(1)
Area of AABC = 8 sq. units.
1a b 1
= —|1 2 [|=8
2
2 31
=5a-b+9=0 ...(11)

On solving egs. (i) and (ii), we get

a=—1landb=4

Hence, vertex 4 is (— 1, 4).

Given, orthocentre and centroid of a triangle are

(-3, 5) and (3, 3) respectively.

Let circumcentre is (x, y).

- Centroid divides the line joining the circumcentre

and orthocentre in the ratio 1: 2.

So, 3= Ix=3+2xx and 3
1+2 1+2

=x=6andy=2

Hence, circumcentre = (6, 2)

_Ix5x2xy

Angle between the two lines represented by
kx2+4xy+52=0isn

2Wh? —ab

So, tan0 =
a+b
S5+k
L4
=575

Angle between the pair of lines represented by
%2~ 5xy+3)2=01is

22 -0) a=
tang=—F b=3
2+3 5
h=—2
2

2 x l 1 1
= 2 = 0=tan~ (—)
5 5
Equation 2x% — 3xy —py? + x + gy — 1 = 0 represents
two mutually perpendicular lines. So,a +b=0
=>2-p=0=p=2
Given equation represents the line
So, A= abc + 2fgh —af 2 — bg? —ch*=0

2
= 4_3_q_q_+_+% =0

1
4 2 2
=2¢>+3¢-27=0

25. (b)

26. (c)

27. (a)

28. (c)

13
9
:>q=30rq=5

Hence,p=2and g=3

Given equation of pair of straight lines is 8x% + 8xy
+2)2+26x+ 13y + 15=0
=>2x+y+5@x+2y+3)=0

So, two parallel lines are 2x + y +5 =0 and

3
4x+2y+3=0o0r2x+y+ 5 =0.

Distance between these two parallel lines

C|5-32| 7
Ja+1| 245

"+ Ax2 — 10xy + 12y% + 5x — 16y — 3 = 0 represents
a pair of straight lines.
So, abe + 2fgh — af 2 — bg? — ch?*=0

= MW2)(=3)+2(=8) G) (=5~ ()-8

5\2
*(12)[5) —(=3)(=5)*=0
=>A=2
Image (%, k) of the point (1, 3) inthe linx+y—6=
0 is given by
h-1_k-3 _ 2(1x1+1x3-6)
1 1 1+1
=>h-1=k-3=2
=h=3and k=5
Hence, image = (3, 5)
w Linesx+ay+a=0,bx+y+5b=0 and
cx + ¢y +1=0 are concurrent.
1

1 aa ;
= 1b=0=>|1
1

ccl

»—i@l»—l»—t
A= = =
Il
S

{Apply Ry > Ry — Ry, Ry — Ry — Ry}

- Y
(-2

=1 -b)1-c)+c(1—a)l—b)+b(1—c)1—-a)=0



29. (a)

30. (d)

31. (d)

+ +
b-1
Let point P divides the line segment joining the

points (1, 2) and (%, 1) in ratio 4: 9.
4k+9 4+ 13)
13713

a-—1 c—1

Then, coordinates of P are (

13 13

This point P lies on the line 3x +4y—7=0

So 3(4k+9)+4[22j 70
13 13

= 12k+27+88-91=0

=>k=-2

Let (4, k) be the foot of the perpendicular drawn
from the points (2, 4) on the linex +y—1=0

Then, h—2:k—4:_(2><1+4><1—1)
1 1 1+1
h-2=k 4—_—5
AT AT 2
1
=>h=——andk= —
2

. 13
Hence, foot of the perpendicular are [_E’Ej .

-+ S is the median of APOR
= §is the mid point of OR
So, coordinates of S are

\P(2.2)

0(6,-1) S
(=) -(3)
27 2 ) \2

Slope of PS=——=—=—

R(7,3)

So, equation of a line passing through (1, —1) and
parallel to PS is

32. (o)

33. (c)

34. (b)

35. (a)

36. (b)
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2
+l=-(x—-1
y 9(x )

=9+9=-2x+2

=>2x+9+7=0

Let three are three points 4, B and C having
coordinates A(5, 2), B(6,—15) and C(0, 0)

Here, slope of AC = —

1
and slope of BC = 65 3

Hence, AC 1. BC 2

Therefore, angle subtended by 4B at C is n/2.
-+ D is the middle point of BC.

.. Coordinates of D are (1, 1).

4 B
(5,2 \ /(6,715)
\e/

5
1-5

1+1

= Slope of perpendicular from B on 4D = 3

Now, equation of line (BM) passing from (0,0) and

1 1
having slope 5 isy= 5 xorx—2y=0

Given two lines a;x + by + ¢,

Slope of line AD = =-2

=0and a,x + by +

¢, = 0 are perpendicular to each other.
So, aja, +byby, =0

Slopes of the line Y1 and XYy are
a b a
m = b and m, = U respectively.
a a

Angle between these lines

fan0 = |m1 m2|_ —2bla
|1+m1m2| ‘1 b2
a2
( 3
= 0=tan"! L/az =2tan”! [éj
b a
I-=
a

Let A(x,y,), B(x, y,) and C(x;y;) be the vertices of
AABC.

Then, mid point of 4B, BC and CA4 are (- 5, 7),
(1, 3) and (5, 7) respectively.



Cartesian System and Straight Lines

37. ()

38. (a)

39. (d)

B(0,0)
D(1, 1)
M

A(_lv 5) C(2a 2)

So, MM _ _seNth_4
5

+ +
G g2 g

2 2

+ +
BTN _s5e3FN _4

2 2

Sx txytxy =l &y ty, Hy; =17
=X =71,x2=79,x3= 1,y,= 11,y2=3,y3=3
Hence, equation of line 4B is

Yo =)
y=—->n :#(x_xl)
X2 =X
3-11
= y-11= (x+1)=>x-y+12=0
-9+1

Vertices of a parallelogram are A(1, 2), B(4,y), C(x,
6) and D(3, 5).

-+ Diagonals of a parallelogram bisect each other.
So, mid point of AC = mid point of BD

[1+x 2+6] (4+3 y+5j
:> 2 = B
2 2 2 2

=x=6andy=3
Now, AC? - BD?

_ {\/(6—1)2 +(6-2) }2 _ {\/(3 _4)? +(5-3) }2

=41-5=36
From the solution of Q. 37.
Intersection point of diagonals

_ (l+x’2+6] :[1+6’4j :(134]
2 2 2 2

Let the coordinates of points P and Q are (a, 0) and
(0, b) respectively.
Mid point of PO = M(3, 5)

AY
0(0, b)
MG, 5)
m P
0 @o X

40. (d)

41. (b)

42. (a)

43. (a)

O+a b+0

=3 and =5

=a=6and b=10
So, coordinates of APOQ are P(6, 0), O(0, 0) and
0(0, 10).
6 01
Then, area = 1 0 0 1/=30 sq. units.
0101

Equation of a line passing through the intersection
point of linesx+y+1=0and3x+2y+1=01is
given by

x+y+1D)+ABx+2y+1)=0

>0+ 3)x+(1+20)y+1+1=0 (1)
This line is parallel to X axis. So, slope of line = 0
=1+43A=0=>A=-1/3

Put, in eq (i),

2 2
1-1 +[1-—) +1-==0
(I-Dx 3)7 3

=>y+2=0

Equation of line passing through intersection point
oflinesx+y+1=0and3x+2y+1=01is
A+30)x+(A+20)y+1+A=0 {FromQ.40}
Now, this line is parallel to Y-axis

So, slope of line = o = %

a3 1, L
1+20 0 2

So, required line is

(a2

=x-1=0
" (a, 2b) is the mid point of the line joining (10,—6)
to (k, 4)

{From (i)}

So, a:10+k and2b:—ﬂ
2
=2b=-1
ca-2b=7
10+k+1=7

=10+k=12=k=2

Given lines are \/5 + 5 and al 0
v y=43x y=T——
3 B

1
So, slopes of given lines are m| = V3 and my=—=

B

. m —m
Angle between the lines, tan 6 = |———2-

1+ myn,



44. (o)

45. (a)

46. (a)

47. (d)

‘\f 1/IL|
1+\/§><\/,‘ |*BX 3

Hence, 6 = 30°

Two vertices of AABC are given A(0, 0) and
B(3, \3).

Let the third vertex be C(x, y).

Then, AB> = BC? = CA?
=9+3=3-x)2+(B-»?r=x2+)2

= 12=12+x2+)2—6x—2~3y=x2+)?2
=x2+y?=12 ...()
and 6x + 23y =12 ....(ii)
On solving both the equations

x=0,3 andy=2\/_,— NE)

Hence, third vertex

=C(0,2/3) or C(3, - /3)

Let the ends of the line segment are 4A(1, 1) and
B(2,3)

Sl fAB= ——=2
ope o 71

= Slope of L bisector of 4B =—

1
2
32
2

Mid point of AB = (H_Z 1+3)

Now, equation of right bisector is
Y=y =mx-x)

1
= 3-2=3(x3]

3
= 2y—-4=—x+—
4 2

= 2x+4y-11=0

Given lines are |x + y| =
ie,x+ty=2andx+y=-2

Now, the distance between these two parallel lines

242
= =2\2
V1+1

** (a, a) lies between these two parallel lines.
So, distance of (a, a) from (0, 0) <2 2

= Nat+ad? <22 = |a|<2

Equation of the line passing through the intersection

point of the lines x + 2y —5=0and 3x+ 7y — 17 =

Ois(x+2y—5)+ABx+7y—17)=0

ie, (1+30x+Q2+7A)y+(=5-170)=0 ...

This line is perpendicular to 3x + 4y =10
(1+3%) 4 _ -1

2+70) 3 37

(@)

48. (b)

49. (d)

50. (d)
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Hence, required line is

4x-3y+2=0 {Fromeq. (i)}
Given, distance of (a, ) from 8x+ 6y + 1 =01is 1
N 8a+6b+1 _

64 +36

= 8a+6b+1==x10
8a+6b+1=100r8a+6b+1=-10
= 8a+6b—-9=00r8a+6H+11=0
Hence, II and III conditions are correct.

Interception form of a line is RSP
a
Y
(2,0
«— 2 — X

Intercept on X axis, a = 2

£+Z:1
2 b

It passes through point (— 3, 5)

()

=

305
So, —242=1=h=2
R

Hence, equation of a line is x + y = 2 {From eqn.

D}

Let foot of the perpendicular from point (3, 3) on

the line x +y — 2 = 0 is(h, k)

h=3 k-3  (Ix3+1x3-2)
TS

= h=landk=1

Hence, foot of perpendicular = (1, 1)

Let the vertices of AABC be A(1, 1), B(x;, y;) and

C(xz, J’Q)

Given mid points of 4B and AC are M(— 1, 2) and

N(3, 2) respectively.

AL, 1)

Then,

B(x,, 1) x5 )



Cartesian System and Straight Lines

51. (d)

52. (a)

53. (b)

54. (a)

2 T

= x;=-3andy, =3

2

and xz—H=3andy2—+l=2
2 2

= x,=5andy,=3

Other two vertices are B(— 3, 3) and C(5, 3)

1+(=3)+5 1+3+3) B (1 Zj
3 73 3

Vertices of AABC are A(1, +/3), B(0, 0) and C(2, 0).

So,a=2,b=2andc=2

= AABC is an equilateral triangle.

Hence, centroid = (

A(1[3)
c /, ‘\ b
y \

B(0,0)| < a >

C(2,0)

Hence, incentre of triangle = centroid of triangle

_(1+0+2 J3+0+0)

3 3 )7 KI%J

Given three vertices of a parallelogram ABCD are
A(-2,-1), B(1, 0), C(4, 3) and D(x, y).
Then, mid point of 4C = mid point of BD

[—2+4 —1+3)_[1+x 0+yj
2 72 ) U272
I+x y]

= (1,1 =[—,—

(L1 )
= l+x=2andy=2
= x=landy=2

Hence, fourth vertex = (1, 2)

>

-2 =20
Let the point C (T,Tj divides the join of the
points A(— 2, —2) and B(2, — 4) in the ratio m : 1.

_E_ mx2+1x-2

Then, = -2m-2=14m-14

m+1
= m=3/4
Hence, required ratio=m :1=3:4
Equation of a straight line parallel to 2x + 3y + 1 =
0is2x+3y+k=0 ()
This line passes through (— 1, 2)
= 2-1)+3Q)+k=0
= k=-4

{Fromeq. (1)}

55. (a)

56. (a)

57. (d)

58. (b)

59. (d)

17
Hence, eq. of required line is

2x+3y-4=0 {From eq. (i)}

2
Slope of line ~/2x + /3y =11is m, = _£
NG}
3
Slope of line Bx+ \/Ey =2ismy,= ——=
2

Acute angle between the lines tan6 = mm

1+ mym,

£
_7+ —
‘lfﬂ 26
3V2
1

= 0=tan"' (mj

Centroid of a triangle having vertices (7, x), (y, — 6)
and (9, 10) is (6, 3)

7+y+9
T3
= y=2andx=5
Let the four points be O(0, 0), A(—a,—b) , C(a, b)
and B(a2, ab)
Then, slope of O4 = b/a
Slope of OB = b/a
Slope of OC = b/a

Slopes of OA4, OB and OC are same.

Hence, O, 4, B and C are collinear.
Slope of linex+y—-3=0ism; =—1

x-6+10

So =6 and 3

Slope of linex —y +3=0is m, =1
womymy = — 1

= Angle between the lines = 90°
So, a=90°

Slope of line x — \/§y+2\/§:0ism3: —-—

Slope of line 3x —y + 1= 0 is m, = NE)
Angle between these two lines tan 3

1
1+%-\/§ V3
= B=30°

Clearly, o >

Slope of line 4x + y =4 ism=—4

Equation of line parallel to 4x + y = 4 and passing
from (1,3)isy—-3=—4(x-1)

= 4x+y=7 ...(1)
Now intersection point of lines 4x + y =7 and 2x +

3
3y=6i (—,1)
y=6is | 5



. . 3
Hence, distance between the points (1, 3) and (5’ 1]
is

Y e T
_(Eljms)_z

60. (a) Given, angle made by line with positive X-axis =

120°
= m=tan 120° =tan (180° — 60°)
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=—tan 60°=- 3
Slope form of line is y = mx + ¢
where ¢ = intercept on Y-axis
Here,c=-5
So, required line is y = — Bx-5
or \3x+ y+5=0
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