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STRAIGHT LINES

CONCEPT TYPE QUESTIONS

Directions : This section contains multiple choice questions.
Each question has four choices (a), (b), (¢) and (d), out of which
only one is correct.

1.

Slope of non-vertical line passing through the points (x, y,)
and (x,, y,) is given by :

V2= N _X X
(@) m=—x2 . (b) m_—YZ_yl
X
Xy + X +
© m= 274 ) m=22"N
Y2tn Xy +X

Ifaline makes an angle a in anti-clockwise direction with
the positive direction of x-axis, then the slope of the line is
given by :

(@) m=sina (b) m=cosa

(c) m=tana (d) m=seca

The point (x, y) lies on the line with slope m and through
the fixed point (x,, y,) if and only if its coordinates satisfy
the equation y —y, isequal to......... .

(a) m(x - xo) (b) m(y - x())

© my-x) @ mix—y,)

Ifa line with slope m makes x-intercept d. Then equation of
the line is :

@ y=m(d—x) (b) y=m(x—d)

(©) y=m(x+d (d) y=mx+d

The perpendicular distance (d) ofa line Ax + By +C=0 from
apoint (x,, y,)is given by :

|Ax; +By; +C| |Ax; - By, +C|

@ d="—F=—— () d=—F—
JAZ +B? A?+B?
e JA? + B VA% +B?

© Ty mp+d @ T A -By+q

Distance between the parallel lines
Ax+By+C,=0and Ax +By+ C,=0, is given by:

VA? +B? VA’ -B’

@ d= (b)

|C1 -G ) €1 =Gy
|C, —C,| |C, +Cy|
() d=—f—7—= d d=—fF——=
oy A B

The inclination of the line x — y + 3 = 0 with the positive
direction of x-axis is
(a) 45° (b) 135°

(©) 45 () -135°

10.

11.

12.

13.

14.

15.

16.

17.

Slope of a line which cuts off intercepts of equal lengths on

the axes is
(@ -1 (®) 0 (© 2 @ 3

Which of the following lines is farthest from the origin?
@ x-y+1=0 (b) 2x-y+3=0
() x+2y-2=0 d) x+y-2=0
Equation of the straight line making equal intercepts on the
axes and passing through the point (2, 4) is :
(@) 4x—-y-4=0 (b) 2x+y—-8=0
() x+y-6=0 (d x+2y-10=0
A line passes through P (1, 2) such that its intercept between
the axes is bisected at P. The equation of the line is
(@ x+2p=5 (b) x—y+1=0
(¢) x+y-3=0 (d 2x+y-4=0
The tangent of angle between the lines whose intercepts
on the axes are a, —b and b, —a respectively, is
22— B2 — 2

ab 2
b —d?
© 2ab
Ifthe coordinates of the middle point of the portion of a line
intercepted between the coordinate axes is (3, 2) then the
equation of the line will be
(@ 2x+3y=12 (b) 3x+2y=12
(c) 4x-3y=6 (d) 5x-2y=10
The intercept cut off by a line from y-axis twice than that
from x-axis, and the line passes through the point (1, 2). The
equation of the line is
(@) 2x+y=4 (b) 2x+y+4=0
(© 2x-y=4 (d 2x-y+4=0
Line through the points (-2, 6) and (4, 8) is perpendicular to
the line through the points (8, 12) and (x, 24). Find the value
of x.
(@ 2 b) 3 (c) 4 d 5
Let the perpendiculars from any point on the line
7x+ 56y =0upon 3x+4y=0and Sx—12y=0be p and p’,

@)

(d) None of these

then
(@ 2p=p b)) p=2p'
() p=p (d) None of these

Thelinesx+2y—-5=0,2x—3y+4=0, 6x+4y—13=0
(a) areconcurrent.

(b) form aright angled triangle.

(c) form an isosceles triangle.

(d) form an equilateral triangle.



18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

STRAIGHT LINES

A triangle ABC is right angled at 4 has points 4 and B as
(2,3) and (0,—1)respectively. If BC= 5, then point C may be
@ 42) 0 -2 (© 04 @ 0,-4

The relation between a, b, a' and b' such that the two lines
ax+by=canda'x+ b'y=c'are perpendicular is

(@ aa’'—bb'=0 (b) aa'+bb'=0

(c) ab+a'b’'=0 (d ab—a'b’'=0

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

@ Bx+y+5=0 (b) Bx+y-5=0

© Bx—y-5=0 d Br-y+5=0

The equation of the straight line that passes through the
point (3, 4) and perpendicular to the line3x+2y+5=0is
(@ 2x+3y+6=0 (b) 2x-3y-6=0

() 2x-3y+6=0 (d 2x+3y-6=0

Which one of the following is the nearest point on the line
3x—4y =25 from the origin?

@ (-1,-7) (b) G,

© (-5,-9) d G.4)

Ifthe mid-point of the section of a straight line intercepted
between the axes is (1, 1), then what is the equation of this
line?

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

(c) x-y=0 @ x+y=2

What is the angle between the two straight lines

y=(2-+3)x+5andy= (2+3)x-7?

(a) 60° (b) 45° () 30° d) 15°

Ifthe points (x,y), (1,2) and (-3, 4) are collinear, then

(@ x+2y-5=0 (b) x+ty-1=0

() 2x+y-4=0 (d 2x-y+10=0

Ifp be the length of the perpendicular from the origin on the
straight line x + 2by = 2p ,then what is the value of b?

1 1 NE)

- b = d) —
@ 5 () p © 3 @ =
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

() g—gzland_iz %:1
(b) %—%z—land_iz+%:—l
() % %zland§+%:1
(d) % %z—land%Jr%:—l

The coordinates of the foot of the perpendicular from the
point (2, 3) on the linex+y—11=0are

@ 65 O 66 (© (56 @ 65

The length of the perpendicular from the origin to a line is 7
and line makes an angle of 150° with the positive direction
of y-axis then the equation of the line is

(@) 4x+5y=7 by —x+3y=2

© Bx-y=102 @ Bx+y=14

30.

31.

32.

33.

34.

3s.

36.

A straight line makes an angle of 135° with x-axis and cuts
y-axis at a distance of — 5 from the origin. The equation of the
lineis

(@ 2x+y+5=0 (b) x+2y+3=0

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

The equation of a line through the point of intersection of
the lines x — 3y + 1 = 0 and 2x + 5y — 9 = 0 and whose

distance from the origin is /5 is
(@ 2x+y-5=0 (b) x-3y+6=0
() x+2y-7=0 (d x+3y+8=0
The lines a;x + by + ¢,= 0 and a,x + b,y + ¢,= 0 are
perpendicular to each other
(@ ab,—ba,=0 (b) a’b,+ba,=0
(c) ab, +ab,=0 (d) aa,+bb,=0
If the coordinates of the points A and B be (3, 3) and
(7, 6), then the length of the portion of the line AB
intercepted between the axes is
5
@ (b) g

10
7 g (c) (d) None ofthese

The line 3x —y + 5) + A (2x — 3y —4) = 0 will be parallel
to y-axis, if A =

1 b 3 d =3
@35 ®5 ©F @5
The equation of a straight line passing through (-3, 2)
and cutting an intercept equal in magnitude but opposite
in sign from the axes is given by
(@ x-y+5=0 b) x+y-5=0
) x-y-5=0 @ x+y+5=0
The points A(1, 3) and C(5, 1) are the opposite vertices
of rectangle. The equation of line passing through other
two vertices and of gradient 2, is
(@ 2x+y-8=0 (b) 2x-y—-4=0
() 2x—-y+4=0 d 2x+y+7=0

STATEMENT TYPE QUESTIONS

Directions : Read the following statements and choose the correct
option from the given below four options.

37.

38.

39.

Consider the following statements about straight lines :

L. Slope of horizontal line is zero and slope of vertical
line is undefined.

II. Two lines are parallel if and only if their slopes are
equal.

OI. Two lines are perpendicular if and only if product of
their slope is— 1.

Which of the above statements are true ?

(@ Onlyl (b) Onlyll

(c) Onlylll (d) All the above

The distances ofthe point (1, 2, 3) from the coordinate axes

are A, B and C respectively. Now consider the following

equations:

L A’=B?+(?

. 2A2C?=13B?

Which of these hold(s) true?

(@ Onlyl (b) IandIll (c) IandIl (d) Iland Il

Consider the following statements.

I Equation of the line passing through (0, 0) with slope
misy=mx

II. Equation of the x-axisisx =0.

I B?>=2C?
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40.

41.

42.

43.

44,

Choose the correct option.

(@) Onlylistrue (b) OnlyIlistrue

(c) Botharetrue (d) Both are false

Consider the following statements.

L. The distance between two points (x;, y,) and (x,, y,)
is given by

\/(xz _x1)2 +(», _J/1)2
II. The coordinates of the mid-point of the line segment
joining the points (x;, y,) and (x5, y,)

:(xl+x2 y1+y2j

>

2 2

Choose the correct option.

(@) Onlylistrue (b) OnlylIlistrue

(c) Botharetrue (d) Both are false

Consider the following statements.

The three given points 4, B, C are collinear i.e., lie on the

same straight line, if

I areaof AABCis zero.

II.  slope of AB = Slope of BC.

III. any one of the three points lie on the straight line
joining the other two points.

Choose the correct option

(@ Onlylistrue (b) OnlyIlistrue

(c) OnlyIlistrue (d) Allaretrue

Consider the following statements.

I Slope of horizontal line is zero and slope of vertical
line is undefined.

Il. Two lines whose slopes are m; and m, are
perpendicular if and only if m;m, =—1

Choose the correct option.

(a) Bothare true (b) Both are false

(¢c) Onlylistrue (d) Onlyllistrue

Consider the following statements.

L. The length of perpendicular from a given point (x;, y,)
toalineax+by+c=0is

ax, +by, +c¢
Va® +b?

II.  Three or more straight lines are said to be concurrent
lines, if they meet at a point.

Choose the correct option

(@) Onlylistrue (b) OnlyIlistrue

(c) Bothare true (d) Both are false

Consider the following statements.

L LetA(x,y)), B(x,,y,) and C(x3, y3) be the vertices of
a triangle then centroid is

(xﬁxz +X3 Y+ +J/3j

>

3 3
II.  Ifthe point P(x, y) divides the line joining the points
A(xy, y;) and B(x,, y,) in the ratio m . n (internally),
then
my, +n
L + nx, y= V) 1)y
m+n m+n
Choose the correct option.
(@) Onlylistrue
(c) Bothare true

(b) OnlyIlistrue
(d) Both are false

45.

46.

47.

48.

49.

50.

Consider the following statements.
I The equation of a straight line passing through the
point (x,, y;) and having slope m is given by
Y=y =mx —x)
II. Equation of the y-axisisx =0.
Choose the correct option.
(a) Onlylistrue (b) OnlyIlistrue
(¢c) Both are true (d) Both are false.
Consider the following statements.
I.  The equation of a straight line making intercepts a
and b on x and y-axis respectively is given by
Xy
—+==1
a b
I Ifax+by+c;=0andax+ by +c,=0be two parallel
lines, then distance
aq—c

va? +b?

between two parallel lines, d =

Choose the correct option.

(@) Onlylistrue (b) OnlylIlistrue

(c) Botharetrue (d) Both are false

Consider the following statements.

L If(a, b), (c,d) and (a — ¢, b — d) are collinear, then
bc—ad=0

II. IfthepointsA (1,2), B (2,4)and C (3, a) are collinear,
then the length BC =5 unit.

Choose the correct option.

(@) Onlylistrue (b) Onlyllistrue

(c) Bothare true (d) Both are false

Consider the following statements.

I Centroid of a triangle is a point where angle bisectors
meet.

II. Ifvalue of area after calculations is negative then we
take its negative value.

Choose the correct option

(@) Onlylis false (b) Onlyllis false

(c) Bothare false (d) Both are true

Consider the following statements.

I Two lines are parallel if and only if their slopes are
equal.

II.  Two lines are perpendicular if and only if product of
their slopes is 1.

Choose the correct option.

(@) Onlylistrue (b) OnlyIlistrue

(c) Both are true (d) Both are false.

Equation ofa lineis 3x —4y+ 10=0

3
I Slope of the given line is 1

10
II.  x-intercept of the given line is 3

5
III. y-intercept of the given line is 7

Choose the correct option.
(@) Onlyland II aretrue
(b) OnlyII and III are true
(c) OnlylandIllaretrue
(d) AllI Il and III are true
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51.

52.
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Consider the equation /3x +y—8=0

I Normal form of the given equation is
co0s30°x +sin 30°y=4

II.  Values of p and w are 4 and 30° respectively.

Choose the correct option.

(@) Onlylistrue (b) Onlyllistrue

(c) Botharetrue (d) Both are false

Slope of the lines passing through the points

L (3,-2)and(-1,4)is —%

II. (3,-2)and(7,-2)is0.

. (3,-2)and(3,4)is 1.

Choose the correct option.

(@) OnlylandIIlaretrue

(b) OnlylandII are true

(c) OnlyIland III are true

(d) None of these

INTEGER TYPE QUESTIONS

Directions : This section contains integer type questions. The
answer to each of the question is a single digit integer, ranging
from 0 to 9. Choose the correct option.

53.

54.

5S.

56.

57.

58.

59.

60.

61.

62.

The value of x for which the points (x,—1), (2, 1) and (4, 5) are
collinear, is

@ 1 (b) 2 (© 3 (d) 4

The distance of the point (-1, 1) from the line
12(x+6)=5(y-2)is

@ 2 (b) 3 (© 4 d 5

The perpendicular from the origin to the line y = mx + ¢
meets it at the point (-1, 2). Find the value of m + c.

@ 2 (b) 3 (© 4 d 5

The values of k for which the line
(k—3)x—(4—k%)y+k*—Tk+ 6 =0 is parallel to the x-axis,
is

@ 3 (b) 2 © 1 (d) 4

The line joining (-1, 1) and (5, 7) is divided by the line
x+y=4in theratio | : k. The value of ‘k’ is

@ 2 (b) 4 (© 3 d 1

Ifthree points (h, 0), (a, b) and (0, k) lies on a line, then the

1 f3+h'
value o h le

@ o0 (b) 1 (© 2 @ 3

Value of x so that 2 is the slope of the line through (2, 5) and
(x,3)is

@ 0 (b) 1 (© 2 (d 3

What is the value of y so that the line through (3, y) and
(2, 7) is parallel to the line through (— 1, 4) and (0, 6)?

@ 6 (b) 7 © 5 d 9

Reduce the equation +/3x +y—8=0 into normal form. The
value of p is

@ 2 (b) 3 () 4 d 5

The distance between the parallel lines 3x —4y+7=0and

3X—4y+5=0is%.Valueofaeris
@ 2 (b) 5 (© 7 d 3

ASSERTION - REASON TYPE QUESTIONS

Directions : Each of these questions contains two statements,

Assertion and Reason. Each of these questions also has four

alternative choices, only one of which is the correct answer. You

have to select one of the codes (a), (b), (c) and (d) given below.

(a) Assertion is correct, reason is correct; reason is a correct
explanation for assertion.

(b) Assertion 1is correct, reason is correct; reason is not a
correct explanation for assertion

(c) Assertion is correct, reason is incorrect

(d) Assertion is incorrect, reason is correct.

63. Assertion: If6 is the inclination of a line /, then the slope or
gradient of the line /is tan 6.

Reason: The slope of a line whose inclination is 90°, is not
defined.

64. Assertion: The inclination of the line / may be acute or
obtuse.

Reason: Slope of x-axis is zero and slope of y-axis is not
defined.

65. Assertion: Slope of the line passing through the points
(3,—2)and (3,4)is0.

Reason: If two lines having the same slope pass through a
common point, then these lines will coincide.

66. Assertion: IfA (—2,-1),B(4,0),C (3,3)and D (-3, 2) are
the vertices of a parallelogram, then mid-point of
AC=Mid-point of BD
Reason: The points A, B and C are collinear < Area of

AABC=0.
67. Assertion: Pair oflines x+ 2y—3=0and— 3x —6y+9=0are
coincident.
Reason: Two linesa;x+b,;y+c,=0anda,x+b,y+c,=0
are coincident if 2L = b i
aZ b2 C2
68. Assertion: Ifthelinesa ;x +b,y+c, =0and a,x +b,y+c,=0,
b
are parallel, then L2
a2 b2

Reason: Ifthe linesa;x+b,y+c,=0and a,x +b,y+c,=0
are perpendicular, then a;a, —b;b, =0.
69. Assertion: The equation of the line making intercepts a
and b on x and y-axis respectively is
L
— L=
a b

b
Reason: The slope of the line ax + by + c=0is 3

70. Assertion: The equation of a line parallel to the line
ax +by+c=0isax —by—A =0, where A is a constant.
Reason: The equation of a line perpendicular to the line
ax +by+c=0is bx—ay+A=0, where A is a constant.

71. Assertion: The distance between the parallel lines

33
3x—4y+9=0and 6x—8y—15=01is 10
Reason: Distance between the parallel lines Ax + By+C, =0
and Ax + By +C, =0, is given by
_ 1C, -G,

VA*+B?

d
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. ssertion: Equation of the horizontal line having distance . —4,5)1sone vertex and 7x —y+ 8 =0 1s one diagonal o
72. A ion: Equation of the hori 1 line having di 83. If(-4,5)i d7x-y+8=0i diagonal of
‘a’ from the x-axis is either y=a or y=-a. a square, then the equation of second diagonal is
Reason: Equation of the vertical line having distance b from (@) x +3y=2I1 (b) 2x-3y=7
the y-axis is either x =b or x =—b. (¢) x+7y=31 (d) 2x+3y=21
84. A rayoflight coming from the point (1, 2) is reflected at a
CRITICALTHINKING TYPE QUESTIONS point A on the x-axis and then passes through the point
Directions : This section contains multiple choice questions. (5, 3). The co-ordinates of the point A is
Each question has four choices (a), (b), (c) and (d), out of which 13 5
only one is correct. (a) (?, 0) (b) (E, 0)
73. Inwhatratio does the line y —x + 2 =0 cut the line joining
(3,—1)and (8,9)? ©) (7,0 (d) None of these
@ 2:3 (b 3:2 () 3:-2 (d) 1:2 85. The vertices ofa triangle ABC are (1, 1), (4,—2) and (5, 5)
74. The distance between the lines 3x +4y=9 and 6x + 8y =15 respectively. Then equation of perpendicular dropped from
is: C to the internal bisector of angle A is
(@ y-5=0 (b) x-5=0
3 3 9 () 2x+3y-7=0 (d) None of these
@) 2 ® 10 © 6 @ 4 86. The line L has intercepts a and b on the coordinate axes.
75. Aline passes through (2, 2) and is perpendicular to the line When keeping the origin fixed, the coordinate axes are
3x +y=3.Its y — intercept is: rotated through a fixed angle, then same line has intercepts
p and q on the rotated axes, then
@ L o 2 © 1 @ 2 o LR IO
3 3 3 (@) a'+b=pi+q (b) 2T P
76. Ifthe area ofthe triangle with vertices (x, 0), (1, 1) and (0, 2) 11
is 4 square unit, then the value of x is : (©) a’+p* =b* +¢* d bl+g’= —+—
@ -2 (b) —4 () -6 (@38 b q
77. The distance of the line 2x +y =3 from the point (-1,3)in ~ 87. The equation of two equal sides of an isosceles triangle are
the direction whose slope is 1, is 7x —y+3=0and x +y— 3 =0 and its third side passes
) NG through the point (1, — 10), then the equation of the third side
(@ = by — is (are)
3 3 @ 3x+y+7=0,x-3y-31=0
22 245 (b) 2x+y+5=0,x-2y+3=0
(©) Y (d) KN (©) 3x+y+7=0,x+y=0
78. The straight lines x + 2y — 9 = 0, 3x + Sy - 5 = 0 and @ Sx-y=7,x+3y=15
ax +by= 1 are concurrent if the straight line 35x — 22y +1=0 88. Tl;e 11n§s p(p2+1)x—y+q— Oand i
passes through : (p* + 1)’x + (p* + 1) y+ 2q = 0 are perpendicular to a common
' line for
@ (@, b)b (2) ®, a)b (a) exactly one value of p
© (a- .) ) d (_. 2,b) ) (b) exactly two values of p
79. The reﬂectlon. ofthe point (4, —13) in the line (c) more than two values of p
5x+y+6=0is (d) no value of p
(@ (-1,-14) ®) G.9 89. The bisector of the acute angle formed between the lines
c) (0,0 @ @,2 4x—3y+7=0and 3x—4y+ 14 =0 has the equation
y y q
80. Ifg, b, careinA.P, then the straight lines ax + by + ¢ = 0 will (@ x+y+3=0 (b) x-y-3=0
always pass through () x-y+3=0 (d) 3x+y-7=0
@ (1,-2) b (1,2) 90. The equations of the lines which cuts off an intercept
© (-1,2) @ (-1,-2) —1 from y-axis and equally inclined to the axes are
81. What is the image of the point (2, 3) in the liney=—x ? @ x-y+1=0x+y+1=0
@ (3.-2) ® (3.2 O x—y- L Zoxrye o
DY ’ © x—y-1=0,x+y+1=0
©) (=2.-3) (d? 3.2) . (d) None of these
82. Ifpbe thelength of the perpendicular from theoriginonthe 91 [f the coordinates of the points A, B, C be (-1, 5), (0, 0)

3
straight lineax +by=pand b= % , then what is the angle

between the perpendicular and the positive direction of
x-axis?

@ 30°  (b) 45° © 6° () 9

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
©) x-2y=0

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



92.

93.
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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) # (0, 0) is

3
(@) Above the x-axis at a distance of ) from it
. . 2 .
(b) Above the x-axis at a distance of 3 from it

3
(¢) Below the x-axis at a distance of ) from it

2
(d) Below the x-axis at a distance of 3 from it

Equation of angle bisector between the lines 3x + 4y—7=0
and 12x + 5y + 17 =0 are

3x+4y—7:+12x+5y+17
(@) NGS N
3x+4y+7 12x+5y+17
NN T
3x+4y+7=+12x+5y+17
© Ths T e

(d) None of these

94.

95.

96.

The equation of the line which bisects the obtuse angle
between the lines x -2y +4=0and 4x -3y +2 =0, is

@ (4-5)x-(3-25)y+(2-45)=0
) (4+5)x—(3+25)y +(2+45)=0
© (4+5)x+(3+25)y+(2+45)=0

(d) None of these

Choose the correct statement which describe the position
of the point (-6, 2) relative to straight lines 2x + 3y—4 =0
and 6x + 9y + 8 = 0.

(@) Below both the lines (b) Above both the lines
(¢) In between the lines (d) None of these

If A and B are two points on the line 3x + 4y + 15= 0 such
that OA = OB =9 units, then the area of the triangle OAB
is

(@) 18 sq. units (b) 1842 sq. units

18
(c) ﬁ sq. units (d) None of these
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HINTS AND SOLUTIONS

CONCEPT TYPE QUESTIONS 1. d Weknow .that thg equation Qf a line m'aklngllnt.ercepts
a and b with x-axis and y-axis, respectively, is given by
_ _ XL ¥
1. @ MZMZM, X # Xp a+b .
27 1T a+0 0+b
2. (¢) m=tana,a =90° Here we have 1= and2 = 5
3. @ vy :y o = mx—x,) which give a =2 and b = 4. Therefore, the required
4. b y=mkx-d equation of the line is given by
Ax + By +C i + Z =1 _4=
5. (@ d=% S or2x+y—-4=0
A" +B 12. (¢) Equations of lines are
|C1_C2| T2t and T4+
6 () d=——= PR b e
[A2 Rn2
A"+B = bx—ay=ab and ax—by=ab
7. (@ Theequation of the line x—y + 3 = 0 can be rewritten b a
asy=x+3 = m=— and my :Z (slopes)
= m=tan 0= 1and hence 6 =45°. “
b a
: Xy P22
8. (a) Equation ofline in intercept formis —+==1 - tang=_4 b _
a a b _a 2ab
(- Intercept has equal length) 1+ 4 X b
=>xty=a - -
S>y=-x+a 13. (a) Equation ofline AB is N27h _YTN
= slope =-1 R
pe
9. (@ Letd,,d, d,,d,aredistances of equationsx—y+1=0, Y
2x—y+3=0,x+2y—2=0andx +y—2=0respectively T
from the origin.
—0+1 1
d =| —|=—F=
J2icn?| V2
d 2(0)-0+3 3
A Y 2
S| 5 = 3=
100)+2(0)-2| 2 = -2(x-3)=3(-2)
= — = = 2x+3y=12
V12 +22 5 . . . .
14. (a) Lettheline makeintercept ‘a’ on x-axis. Then, it makes
4, = 0+0-2| 2 NG intercept ‘2a’ on y-axis. Therefore, the equation of the
4= (—12 2 = N = line isigive; by
Hence, line corresponding to d, (1.414) is farthest from P + E 1
origin. . . It passes through (1, 2), so, we have
10. (c) Let intercept on x-axis and y-axis be a and b 1 2
respectively so that the equation of line is —+ Py lora=2
a a
R A Therefore, the required equation ofthe line is given by
a b R A 2x+y=4
Buta=b [given] o g XY=
so;xty=a 15. (c) Slopeofthe line through the points (-2, 6) and (4, 8) is,
Also it passes through (2,4) (given) 8-6 2 1
— ml = = —=—
Thus2+4=a 4-(-2) 6 3
= a=6 Slope of the line through the points (8, 12) and (x, 24)
Now, the reqd. equation of the straight line is:
x+y=6 24-12 12

o, x+y-6=0. T T T 18
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20.

21.
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Since, two lines are perpendicular,
m,m, =~ 1, which gives

1 12

% =

3 x-8
= —x+t8=4= 8-4=x= x =4
Any point on the line 7x + 56y =0 is

7)C1 . xl
X1, —g , L.e., xl,—g

. The perpendicular distance p and p' are

3x1_4% X1

P=—5 3

and p' —SXI+128XI al '
P T TR

Lines Il and I1I are at right angles

e

Lines I and IT intersect at the point (1, 2) and (1, 2) does
not belong to III. Hence, the lines are not concurrent,
i.e., they form aright angled triangle.

1
Slope of AB =2 = slope of AC = 3

AQ,3)
B(0,-1) Cx.y)

SN FENE P S i
) ) y (1)

Alsox? +(y+1)? =25

= 8-2y)" +(y+1? =25 [from ()]
= y=2or 4 and correspondingly x =4 and x = 0.
Hence, Cis(0,4) or (4, 2).

—-a
Slope of the line ax + by =cis ——

b and the slope of

—a
thelinea'x+b'y=c'is I The lines are perpendicular

if (_—“j (1j=—1 or ad'+bb' =0
b )b

Here, m =tan 120°=tan (90 + 30°) =—cot 30°= — NE)

andc=-5
So, the equation of the line is

y=- Px-5

= 3x+y+5=0
The equation of a line perpendicular to
3x+2y+5=0is

2x—3y+A=0 (1)

[Using : y=mx + ]

22. ()
23. @
24. (a)
25. (@)
26. @

This passes through the point (3, 4).

S 3%x2-3x44+A=0= A=6

Putting A =6 1n (i), we get 2x — 3y + 6 =0, which is the
required equation.

Only two point A (-1, —7) and B (3, 4) satisfy the given
equation of the line 3x —4y =25

Distance of A (— 1,— 7) from the origin O.

=0+ +(0+7)% =450 =52

Distance of B (3, —4) from the origin O.

=J(0-32+(0+4)2 =9+16 =25 =5

The nearest point is (3, —4)
Let intercept on x-axis be a and that on y axis be b, the
coordinate of these end points are (a, 0) and (b, 0).

a+0

Since, P(1, 1) is the mid point therefore 1 = and

_0+b

1 =a=2,b=2.

4y
N B(0.,2)

P(1, 1)

A2, 0)
8 X

So, equation of straight line is X +% =1
a

=24 o oxry=2
2 2
The given lines are
y= (2-4/3) x+5
and y= (2++/3) x-7
Therefore, slope of first line = m, = 2-3 and
slope of second line=m, = 2+ NE)

tan 0 = m2—m1|:|2+x/§—2+\/§|
l+mmy| | 1+(4-3) |
=¥=\/§=tan§ = 9=§=60°
If(x,y), (1,2) and (-3, 4) are collinear then slope of

line joining (X, 4) and (1, 2) is same as line joining
points (1, 2) and (-3, 4) or line joining (x, 4) to (— 3, 4).

o 2—y: 4-2 4-y

"1-x  -3-1 -3-x
2— 1 -
N y__ 1 y=2_1
1-x 2 1-x 2

= —4+2y=1-x = x+2y-5=0
Length of perpendicular from the origin on the straight
linex+2by—2p=0is

0+2bx0-2p

V12 +(2b)?
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~2p 4p2 30. (c¢) The equation ofaline making an angle g with positive
or p=|————=|or p’= 7 x-axis and cutting intercept c on y-axis is given by
V12 +4b? 1+4b y=tang x+c
- 4 -1 Here, 6 =135°= tanf=—-land c=-5
1+4b° LYy=-x-5=x+y+t5=0

31. (a) Lettherequired line by method

3
2 — 2 2
= Irabi=dor 473 = b= P+AQ=0be (x—3y+1)+% (2x+5y—9)=0

—  bex g . Perpendicular from (0, 0)=./5 gives
1-9A
3 =5
= b= —— matches with the given option. \/(1 +20)% +(5-30)°
2 Squaring and simplifying, (8% 772 =0=>%=7/8
27. (a) Letthe required line be RPN (1) Hence the line required is
a b N x=3y+1)+7/8(2x+5y-9)=0
thena+b=-1 (i) or 22x+11y—55=0=>2x+y—5=0
. 4 3 32. (@ The two lines having the slopes m, and m, are
(i) passes through (4, 3) , = a b ! perpendicular iff m .m,=— 1
= 4b+3a =ab eeo(11) Now a;x+b;y+c=0
Eliminating b from (ii) and (iii), we get —a; —C —ay
) = y= —X—— = slope (m))= ——
a°-4=0=a=+2=b=-3orl b by by
Equations of straight lines are Similarly, a,x+b)y+c,=0
LI S TP S A Gives the slope, m, = —%2
2 -3 -2 1 by
28. (b) Let (h, k) be the coordinates of the foot of the Now, we know the lines | whenm, . m,=—1
perpendicular from the point (2, 3) on the line —ar  —a :
x+y—11=0. Then, the slope of the perpendicular line = b—l' b—2 =-1
1 2
is ; :2 . Again the slope of the given line = 2,3, =-bb,=a,+bb,=0.
x+y—11=0is—1 33. (@ Equation of line ABisy—3 = 773()(73)
Using the condition of perpendicularity of lines, we X
have = 3x74y+3=0:>—1+%=1
(—k_3] DH=-1 4
h-2 3C s
or k—h=1 (1) Hence, required length is (—1)2 + (—j ==,
Since (4, k) lies on the given line, we have, 4 4
h+k-11=0o0rh+k=11 .(i))  34. (b The given line can be written in this form
Solving (i) and (ii), we get A= 5 and k= 6. Thus (5, 6) BG+20)x+ (-1 -3)y+(5-41) =0
are the required coordinates of the foot of the It will be parallel to y-axis, if
perpendicular. 1
29. () Herep=7ando=30° “-1-3r=0=1= 3
YA X
150° 35. (@) Let the equation be —+ J - 1
a -a
30 = x-y=a
Q But it passes through (-3, 2), hencea =-3 — 2 =-5.
605 Hence, the equation is x —y + 5 = 0.
X5 SLEAN > x 36. ( Mid point = (3, 2). Equation is 2x — y — 4 = 0.

STATEMENT TYPE QUESTIONS

Equation of the required line is

x€0s30°+ysin30°=7 37. @
NE) 1 38. () Given: A=distance of point from x-axis
or X—=+yx— =T A?=22+32=4+9=13

B?=32+12=9+1=10
or \/§X+y=14 C2=124+22=1+4=5



39.

40.
41.
42.
43.
44.
45.
46.
47.

48.

49.

50.

STRAIGHT LINES

From above, we get
B>=10=2x5=2C?
= B’=2C

[ C2=5]

and 2A2C?=2.13.5=13.10=13B? [--B*=10]

= 2AXC*=13B?
(@ 1 Equation oflineis
y—0=m (x-0)
= y= mx
II. Equation of the x-axisisy =0.
(c) Botharetrue.
(d All are true statements.
(@) Both the given statements are true.

©1

(c) Both the given statements are true.
(c) Both the given statements are true.
(c) Both the given statements are true.

@ I LetA, BandChaving coordinates (a, b), (c, d) and
{(a—rc), (b—d)} respectively be the points

If these points are collinear then

a b 1
c d 1=0
a-c b-d 1

On solving this expression we get
l.{a(d-b)—-b(c—a)}=0
= ad—ab—-bc+ab=0

= bc—ad=0
II. Since the points are collinear.
1 21
2 4 1=0
3 a1l
Expanding the above expression
= -2 R -
= (4-a)-2(2-3)+1Qa-12)=0
= 4-a+2+2a-12=0
= a-6=0
= a=6

Thus, coordinates of C are (3, 6).

Thus, BC = y(3—2) +(6—4)?

= J1+4 =+/5 unit

(¢) L Centroid of a triangle is a point where medians

meet.

II. Ifvalue of area after calculations is negative then

we take its absolute value.
(@ I Product of slopes =—1

—§x+§ = Slo e—E
@ y=3%%3 ey
Also, 3x—4y=-10

XY
:_EJFEI
3 2

-10 5
= X-intercept = KN and y-intercept = 5

51. (© ~Bx+y-8=0

3 1

= §X+Ey =4 (on dividing by 2)
= cos 30° x +sin 30°y=4

4-(-2) -3

52. ® I Slope= 13 =?
-2-(-2) 0
= = —:O

II. Slope 7 3 4

4-(=2)_6 . .
III. Slope= =— which is not defined.

3-3 0
INTEGER TYPE QUESTIONS

53. (@ Wehavethepoints A(x,— 1), B(2, 1), C(4, 5).
A, B, C arecollinear ifthe
slope of AB = Slope of BC.

1+ 2
SloPeOfAB_Z—x_Z—x’
Stopeorc =312

peofBC—4_2—2—
2

=2or2-x=1lorx=1
—X

54. (d) Thegiven lineis 12 (x +6)=5(y—2)

= 12x+72=5y-10

or 12x—5y+72+10=0

= 12x-5y+82=0

The perpendicular distance from (x, y,) to the line
(ax; +by, +c¢)

Va? +b?

The point (x,, y,) is (=1, 1), therefore, perpendicular
distance from (—1, 1) to the line 12x — 5y +82=01s
C[-12-5+482] 65 65 65

- \/122 +(=5)? - V144425 - \/169 =E
55. () Let the perpendicular OM is drawn from the origin
to AB.

ax+by+c=0is

=5

A
(_1> 2)

070,0) B
M is the foot of the perpendicular
opeo -0 -1 °
Slope of AB=m

1
OML1AB .. mx(2)=-1 .. m=5

M(-1, 2) lies on AB whose equation is

1
y=mx+cor y=5x+c

1 1 5
2=—x(-D)+c=>c=24+—=—
5 (-D+c= >=5
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3-5
59. () Slopeoflinethrough (2,5) and (x, 3) is <2

. 2 + =3
m 5 o c 5 = m+c 5
(@ Anyline parallel to x-axis of the form y =p
i.e. coefficient of x =0
. In equation (k—3)x—(4—k¥) y+ k2 —Tk+6=0
Coefficientof x=k—-3=0 .. k=3
(@) The line joining the points 4 (—1, 1) and B(S, 7) is
divided by P(x, y) in theratio k : 1

Ae—XK B
-1, 1) P (5,7)
J’§4
) ) 5k 1 Tk+1
Point P is k+1
This point lies onthe linex+y=4
Sk—1 Tk+1
. + =
Ck+1 0 k+1

1
=5%—-1+7k+1=4k+4=8k=4= k= 3
. Pdivides AB intheratio 1 : 2

58. () The given points are A(%, 0), B(a, b), C(0, k), they lie

on the same plane.
Slope of AB = Slope of BC

b-0_ b
-h’

Slope of AB = h a4
k—b _k-b
0-a —a
b k—-b T
= or by cross multiplication
a-h -a
—ab=(a—h)(k—Db)
or —ab=ak—ab— hk+ hb
or 0=ak—hk+hb
or ak+ hb=hk

Slope of BC =

Dividingbyhk = 10 _q o 2,0,
Wk i Wk

Hence proved.

3_
We have, =2=x=1
X —

d LetA(3,y),B(2,7),C(-1,4)and D(0, 6) be the given
points.

7
m, =slope of AB= 5— 3 =(y-7)

6—-4
m, = slopeof CD = m =2

Since AB and CD are parallel
Lom=m,=y=9.
(¢) Given equation is

\/§x+y—8=0

Divide this by (\/5)2 +1° =2,

we get —3x-i-l =4
get, 5 2}’

Which is in the normal form. Hence, p=4.
62. (c) Given parallel linesare
3x—4y+7=0and3x—-4y+5=0

. . |7 - 5| 2
Required distance = —————==—
Gy +(-47 3

= a=2,b=5

ASSERTION - REASON TYPE QUESTIONS

63. (b) Assertion is correct and Reason is also correct
64. (b) Both the Assertion and Reason are true.
65. (c) Assertion is false and Reason is true.

4-(=2)

6
Assertion: Slope = 33 :6 which is not defined.

apontornc= (3.5 =[5
66. (b) Mid-point of AC= 5 )=\

1
Mid-point of BD = (5, lj

67. (a) Assertion:
a,=1,b;=2,¢,=-3
a,=-3,b,=-6,c,=9

a, b, ¢ -1
Clearly, —-=—=—+=—

a, b, ¢, 3
So, the given lines are coincident.

68. (c) Assertion is correct but Reason is incorrect.

Correct Reason is given lines are perpendicular, if
aja, +bb,=0

69. (c) Assertion is correct. Reason is incorrect.

LA
Reason: The slope of the given line is B

70. (d) Assertion is incorrect Reason is correct.

Assertion: The equation of a line parallel to the line
ax + by +c¢=01is ax + by + A =0 where A is a constant.

71. (a) Assertion:A=3,B=-4

15
C,=9,Cy=—

Menl -

Jo+16 5
72. () Bothare correct.

CRITICALTHINKING TYPE QUESTIONS

73. (a) Let the point of intersection divide the line segment
joining points, (3,— 1)and (8,9) in k: 1 ratio then

8k+3 9k -1

Since this point lies on the liney—x+2=0

9k—-1 8k+3

k+1 k+1

9k —1-8k-3 ) k-4

—  —+2=0
= k+1 = k+1

The point is (

+2=0

We have,

+2=0
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= k—-4+2k+2=0=3k-2=0

k—g'l' 2:3
5 1 Le 2t

74. () Letd, andd,bethedistances of twolines 3x+4y—9=0

and 6x + 8y— 15 = O respectively from origin.

y
N
™~ 3x+4y-9=0
d]
@
- 'X
(0, 0)
6x+8y—15 =0
d1:|3(0)+4(0)_9| N d1=2
32 442 5
16(0)+8(0)—15] 15 3
and dy =——F—=——=—=—=
36+64 10 2

distance between these lines is, d = d, —d,

9 3 18-15 3
= d:———: =
5 2 10 10

75. (@) Givenlineis3x+y=3

Let the equation of line which is perpendicular to above

lineis

x—3y+ ) =0.

This line is passing through point (2, 2)
o 2-3x2+) =0

= 2-6+)=0= ) =4
. Equation of lineisx—3y+4=0

1 4

= 3y=xt4= y=—x+—
y y 3573
Compare the above equation with y=mx +c,

We get c— =
eget o= 3

. .4
Thus, y —intercept is 3

76. (c) Note: Ifthe vertices ofa triangle are A(a,,

| al bl 1
=—|ay b2 1
a3 b3 1

Here in the given question:
we have A(x, 0), B(1, 1), C(0, 2).

x 0 1
andll 1 1|=4
0 21

= %[x(172)+1(2)]=4

= —x1+2=8 = x=-6.

77. (c¢) The equation of the line through (-1, 3) and having

the slope 1 is

x+1 _y—3_r
cos® sin® ’

b)), B(a,, b,)
and C(a,, b;), then the area of the triangle ABC

Any point on this line at a distance » from P (-1, 3) is
(—1+7cosB, 3+rsinB)

D
N
P(-1,3)
2x+y=3
This point is on the line 2x +y =3 if
2(=1+rcos0)+3+rsin6=3 ..(1)
Buttan6=1; = 0=45°
(i) becomes,
1 1
—242r——=+3+r.—==3
V2 N
3r 22
=>——==2;, r=——
NGO 3

o 202
Hence the required distance = 5
Given equation of straingh lines are
x+2y—-9=0,3x+5y-5=0
and ax+by—1=0
They are concurrent, if
—5+5b-2(-3+5a)-9(3b—5a)=0
= —5+5b+6-10a—27b+45a=0
= 35a-22b+1=0
Thus, given straight lines are concurrent if the straight
line 35x — 22y + 1 =0 passes through (a, b).
Let (4, k) be the point of reflection of the given point
(4,—13) about the line 5x + y + 6 = 0. The mid-point of
the line segment joining points (4, k) and (4, —13) is
given by

Eh+4 k—130
27 2%
This point lies on the given line, so we have
5§h+4g+k_13+6:0
2 B 2
or Sh+k+19=0 ()

Again the slope of the line joining points (4, k) and

k+13

(4,-13) is given by o4 This line is perpendicular
to the given line and hence

k+30
( 5)§ h— 48
This gives Sk+65=h—4
or h-5k-69=0 ... (1)
On solving (i) and (ii), we get #=—1 and k=-14. Thus
the point (—1,— 14) is the reflection of the given point.
(1,-2)
Let there be a point P(2,3) on cartesian plane. Image of
this point in the line y=—x will lie on a line which is
perpendicular to this line and distance of this point

-1
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83.
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©

from y=—x will be equal to distance of the image from
this line.

Ya
P(2,3)

R
X' >
G
AN
Q(h, k) +

Let Q be the image of p and let the co-ordinate of Q be
(b, k)

Slope of liney =—x is —1

Line joining P, Q will be perpendicular to
y=-X 30, its slope = 1.

Let the equation of the line be y = x + ¢ since this
passes through point (2, 3)

3=2+c=c=1

and the equation y=x + 1

The point of intersection R lies in the middle of P & Q.
Point of intersection of liney=—x andy=x+ 1 is

1 1
2y= 1,:>y—5andx——2

h+2 1

Hence, —— =—— an =
2 2 2 2

= h=-3andk=-2
So, the image of the point (2, 3) in the liney= —x is
(-3,-2).
Equation of line is ax + by — p = 0, then length of
perpendicular, from the origin is

p= ax0+bx0-p or p= -p
[42 112 [42 1 b2

= a’+b’=1

NE) 3 3
b=—orb’=—=a*+— =1

> or 433 4

1 1
2= — ==
a 4 —a B

1
[a= ~3 not taken since angle is with + ve direction to

X-axis.]

1 3
Equation is EX +7y=p or x cos 60° +ysin 60°=p

Angle=60°
One vertex of square is (— 4, 5) and equation of one
diagonal is 7x —y+8=0
Diagonal of a square are perpendicular and bisect each
other
Let the equation of the other diagonal be y=mx + ¢
where m is the slope of the line and c is the y-intercept.
Since this line passes through (—4, 5)

5=-4m+c ...

84. (@
85. ()
86. ()

Since this line is at right angle to the line
7x—y+8=0ory="7x+8, having slope=7,

-1

7xm=—-1 or m=—
7

Putting this value of m in equation (i) we get

5:—4x(_—1j+c
7

or 5:£+c or c:S—E:E
7 7 7
Hence equation of the other diagonal is
1,3
Y 7 7

or Ty=—-x+31

or x+7y-31=0

or x+7y=3I.

Let the coordinates of A be (a, 0). Then the slope of
the reflected ray is

\¢
A
. (5.3)
(G
INGA D R

) A@,0) X
370 _ane (say) o)
5-a
Then the slope of the incident ray
:f;oztan(n—e). . (i)

from (i) and (i) tan©+tan(t—0)=0

3 +L:0:>3—3a+10—2a:0
5-a 1l-a

=

=Sa=—
5

1
Thus, the co-ordinates of A are [?3, 0] .

AB=3v2> AC =42 BC=5v2
AB

SAC @
cuts the side BC in ratio 3 : 4 at D. The coordinates of
Dare

4x4+3%x5 4x-2+3x5 _ 2 |
443 7 443 7’

Slope of AD =0
. Equation of perpendicular from C(5, 5) to AD is
x=5
Since the line L has intercepts a and b on the
coordinate axes, therefore its equation is
~+L=l ()
2 b
When the axes are rotated, its equation with respect
to the new axes and same origin will become

That is the internal bisector of angle A
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88.
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L
—4< =1 ..
P q ... (1)
In both the cases, the length of the perpendicular
from the origin to the line will be same.

1 1 1 1 1

" = or =t
1 1 1 1 a2 b2 p2 q2
272 22
a b P q

Third side passes through (1, —10), so let its equation
bey+10=mx-1)

If it makes equal angle, say 6 with given two sides,
then

m-7 m- (=D
1+7m  1+m(-1)
Hence possible equations of third side are

tan0 =

=m=-3or1/3

1
y+10=-3(x—1)andy+ 10=§ (x-1)

or3x+y+7=0andx—-3y-31=0
Ifthelinesp (P> + 1) x—y+¢g=0
and (P* +1)2x+(@*+ 1)y +2¢=0
are perpendicular to a common line then these lines
must be parallel to each other,
2 2 2

_p7+) _ (p7+D

-1 p2 +1
= @'+ (pt1)=0= p=-1
.. p can have exactly one value.
On comparing given equations with ax + by + ¢ =0
We geta,= 4, a= 3, b1= -3, b2=74
Nowa a, +b,b, = (4 x3+3 x4)=24>0 (Positive)
Since, a,a,+ b,b, is +ve
.. Origin lies in obtuse angle
For acute angle, we find the bisector
Now, equation of bisectors of given lines are
ajx+byy+e; + a)X+byy+c,

\/ 312 + b12
The equation of the bisector is

4x -3y +7 3x—-4y+14
{ 5 }:_[ 5 } = x-y*3=0
Here, c = -1 and m = tan 6 = tan 45° = 1
(Since the line is equally inclined to the axes, so 6 =45°)
Alsoom=tan 135°=-1=>m==+1
0 = 45° and 135°
Hence, equation of straight line is y =+ (1 - x) — 1
= x—-y—-1=0andx+y+1=0
Here, D(1, 1), therefore, equation of line AD is given
by 2x +y—3=0. Thus, the line perpendicular to AD
is x — 2y + k = 0 and it passes through B, so k = 0.
Hence, required equation is x — 2y = 0.
The lines passing through the intersection of the
lines ax + 2by + 3b = 0 and bx — 2ay — 3a = 0 is
ax + 2by + 3b+ A (bx — 2ay — 3a) =0
= (@a+br)x+(2b—-2al)y+3b—-3ka=0 ... (Q)
Line (i) is parallel to x-axis,
atbh=0=2=""=0
Put the value of A in (i),

a
ax + 2by + 3b — g(bx—Zay—3a):0

..m1=m2 =

a% +b%

93. (a)
94. (a)
95. (a)
96. (b)

3
So, it is 3 unit below x-axis.
By direct formulae,
a;x+byy+c _+azx+b2y+cz

«/alz +b12 \/a% +b§

3x+4y—7_+12x+5y+l7

Va2 (P
3x+4y—-7  12x+5y+17
5 13
The equations of the bisectors of the angles
x—2y+4_+4x—3y+2

Jivd T Jl6+9

Taking positive sign, then
(4-5)x-(3-245)y-(45-2) =0 ..
and negative sign gives
(4+5)x—(25+3)y+(45+2) =0 .G

Let 0 be the angle between the line (i) and one of
the given line, then
1_4-45
2 3-25 55
—[=V5+2>1

1 4-45

_;’_7,
2 3-245

Hence, the line (i) bisects the obtuse angle between
the given lines.

L=2x+3y-4=0L  ,=-12+6-4<0

L' =6x+9y+8=0, L{ 4, =-36+18+8<0

I+

between the lines are

tan 0 =

Hence, the point is below both the lines.

15
OA=0B=9,0D= —— =3
J25
Y

4

0 X

Therefore, AB = 2AD = 2,/81-9 =2/72 =122

1
Hence, A = 5(3 X 12«/5) =18V2 $q. units



