Straight Lines

Quick Revision

Distance Formula
The distance between two points 4 (x,, y,) and
B (x,, y,) is given by

AB = (e, = 3 +(y, =)
The distance of a point 4(x, y) from the origin
0(0,0) is given by 04 =/x* + y%.
Three points 4, B and C are collinear i.e. in same

straight line, if AB + BC = AC or AC + CB = AB or
BA+ AC = BC.

Section Formulae

+ The coordinates of the point which divides the
joining of (x,, y,) and (x,, y,) in the ratio m : n

+ +
internally, is %ﬂxl ”xl MYy nyID

m+n m+n [J
- O
and externally is %ﬂx? nx) , My = W11
m-—n m-n []

+ The coordinates of the mid-point of the joining

. + X + 9.
of (x,, ) and (xy, y,) is Eleiz %@

Area of a Triangle
- IfA(x, y,), B(xy, y,) and C(x,, y,) are the
vertices of a AABC, then area of AABC.

:%Hxl (9 = 93) + %y (93 = 31) +25 (3 =)l

_1
= (g + x9y5 +x3y) =(x195 + x99, +x39,)]

2

- If the points (x, y,), (x4, y9) and (x4, y,) are
collinear, then
%y (99 = 93) + 29 (33 = y1) + 23 (3 —9,) =0.

- The coordinates of centroid of the triangle whose
vertices are (x,, y;), (X, y,) and (x4, y), is given

+ oxo + x. £+,
by@xl 32 313’1 )’?f ysH

Locus of a Point

The curve described by a moving point under
given geometrical conditions is called the locus of
that point.

Slope or Gradient of a Line

If 8 is the angle of inclination of a line /, then tan 8
is called the slope or gradient of the line / and it is
denoted by m.

ie. m = tan 0

The slope of X-axis is zero and slope of Y-axis is
not defined.

Slope of a Line Joining Two Points

The slope of a line passing through points P(x,, y,)
Yo=

x2—x1

and Q (x,, y,) is given by m = tan 6 =

Angle between Two Lines
The angle 8 between two lines having slopes m,; and
my is

m, —m
tan@ =| —2—L

1+m, m,



(i) If two lines are parallel, then their slopes are equal
ie.m; =my.

(ii) If two lines are perpendicular to each other,
then product of their slopes is — 1, i.e.
mymy = —1.

Note
(i) If tan @ is positive, then O will be an acute angle.
(ii) If tan O is negative, then 8 will be an obtuse angle.

Various Forms of the Equation of a Line

(i) If a line is at a distance a and parallel to
X-axis, then the equation of the line is y = * a.

(ii) If a line is parallel to Y-axis at a distance &
from Y-axis, then its equation is x = + b.

iii) Point-slope form e equation of a line whic
(iii) P lope f The eq fal hich
passes through the point (x,, y,) and has the

slope m is given by y — y, =m (x — x,).

(iv) Two points form The equation of a line
passing through the points (x,, y,) and (x,, y,)
Oy, — 9, 0
is given by y — y, = Dulj(x - x))
ng X O
(v) Slope-intercept form The equation of line
with slope m and making an intercept ¢ on
Y-axis, is y = mx +c.
(vi) If a line with slope m cuts the X-axis at a
distance d from the origin i.e. makes x-intercept
d. Then, the equation of line is given by
y=m(x —d).
(vii) Intercept form The equation of a line which
cuts off intercepts a and b respectively on the

X and Y-axes is given by LS 1
a

X y =1

ie. + =
X - intercept  y - intercept
(viii) Normal form The equation of a straight line
upon which the length of the perpendicular
from the origin is p and angle made by this
perpendicular to the X-axis is a, is given by
xcosa+ ysind = p.

General Equation of a Line

Any equation of the form Ax + By + C =0, where
A4 and B are simultaneously not zero, is called the
general equation of a line.

Different forms of Ax + By + C =0 are

(i) Slope-intercept form y = _‘TA x - %, B#0

L)
~C/B

(i) Intercept form =L,C#%0

x
-C/4

(iii) Normal form x cos a + y sina = p

A
where, cos0 =+ ———
4% + B?
sina =+ and p = % ¢

B
JA4* + B? J4* + B?
Note Proper choice of signs to be made so that p
should be always positive.
Angle Between Two Lines, having
General Equations

Let general equations of lines be
Ax + By +C, =0and 4,x + B,y +C, =0, then

slope of given lines are m, = —ﬁ and m, = —ﬁ.
B, B,
Let 6 be the angle between two lines, then

04, 4,0

0 0 58 tao

tanBZi[!mQ_mlEI:iE By Bla

Ij + m1m2 I:l % + ﬁ D@ﬁ

B, B,

Distance of a Point from a Line

The perpendicular distance d of a point P(x,, y,)
from the line Ax + By + C =0 is given by

Ax, + By, +C
A%+ B?

Distance between Two Parallel Lines

d =

The distance d between two parallel lines

y =mx +C, and y =mx + C, is given by

d= M and if lines are Ax + By +C| =0
1+m?

d = |C1 B Cz|

Ja2 + B?

and Ax + By + C, =0, then,



Objective Questions

Multiple Choice Questions

1.

The point (-3, 2) is located in the

quadrant
(a) quadrant | (b) quadrant Il
(c) quadrant Il (d) quadrant IV

. The value of y is, if the distance

between points P(2, — 3)and Q (10, y)is

10 units.
(a) 3 (b) 9
(c) -3 (d) None of these

from the points (3, 2) and (=5, —2) is
(a) (1,0) (b) (2,0)
(c) (-1.0) (d) (-2,0)

. The coordinates of a point which

divides the line segment joining
A (L - 3)and B (- 3,9) internally in the
ratio 1 3, are given by

I R S

. The coordinates of a point which

divides externally the line joining (L,
and (- 3,9) in the ratio 1 : 3 are
(a)(3,-86) (b)(=6,3)
(c)(3,-9) (d)(-9,3)

6. If the vertices of a triangle are P(1, 3),
0(2,5)and R(3, - 5), then the centroid
of a APQR is
(a) (1,2) (b) (1,3)

(c) (3,1) ) (2,1)

7. The points (1, = 1), (5, 2) and (9, 5)

collinear.

(a) Yes

(b) N

(c) Cannot say
(d)

Insufficient information

. The point on X-axis which is equidistant

-3)

10.

1.

12.

13.

14.

Area of the triangle whose vertices are

(4, 4), (3, —2) and (- 3, 16), is

(a)54 (b)27
(c)53 (d)106
. The slope of a line whose inclination is
90°, is
(a)1 (b)O
(c)-1 (d) not defined

The slope of line, whose inclination is
60°, is
1
(a) ﬁ
(c) V3
The slope of that line, which passes
through the points (az, 2at,) and

(at2, 2at,)is

(b) 1

(d) Not defined

2 2
(a) (b)
-t t, +2¢,
2
(c) (d)
L+t th+1

The angle between the lines

=(2 =/3)(x +5)

and y=(2 ++/3)(x -7)is
(a) 30° (b) 90°
(c) 45° (d) 120°

The angle between the X-axis and
the line joining the points (3, — 1) and

(4, - 2)is
(a) 45° (b)135°
(c)90° (d)180°

The tangent of angle between the lines
whose intercepts on the axes are a, —b
and b, —a respectively, is
2 _p? 2 _ 2
a”-b b”-a
(a) (b)
ab 2
b? -a”
2ab

(c) (d)None of these




15.

16.

17.

18.

19.

20.

21.

22.

The value of y will be, so that the line
through (3, y) and (2, 7) is parallel to the
line through (-1, 4) and (0, 6).

(a) 7 (b) 8

(c) 9 (d) 10

Using slope of line, till, are A(4, 4),
B(3, 5) and C(-1, 1) the vertices of a right
angled triangle.

(a) Yes

(b) No

(c) Cannot say

(d) Insufficient Information

The points 4 (x, 4), B (3, - 2) and

C (4, — 5) are collinear in the value of x
is

(a) 1 (b) 2

(c) -1 (d)o

The equation of the lines parallel to the
X-axis and passing through the point

(=3,5)is
(a) x=-3 (b) y=-3
(c) x=5 (d) y=5

The equation of the line through (- 2, 3)
with slope — 4 is
(a)x+4y-10=0
(c)x+y-1=0

(b)4x+y+5=0
(d)3x+4y -6 =0

The equation of the line passing
through the point (1, 2) and
perpendicular to the line x + y +1 =0 s
(a)y=-x+1=0 (b)y-x-1=0
(c)y—-x+2=0 (d)y-x-2=0

The equation of a line perpendicular to
the line x — 2y + 3 =0 and passing
through the point (1, - 2) is

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

(c)x=-2y (d)y=-2x

The equation of line passing through
the points (-1 1) and (2, - 4).

(a) bx+2y +2 =0

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

(c) bx+2y +3=0

(d) bx+ 3y +2 =0

23.

24,

25.

26.

27.

28.

29.

30.

The line passing through

the points (- 4, 5) and (= 5, 7) also passes
through the point (/, m), then 2/ + m + 3
is equal to
(a) 1 (b) =1

(c) 2 (d) o

A line cutting off intercept —3 from the
Y-axis and the tangent at angle to the

.. 3. .
Xaxis is > its equation is

(a)by - 3x+15 =0
(c)By =3x-15 =0

(b)3y—5x+15=0
(d)None of these

The equations of the line which have
slope 1/2 and cuts-off an intercept 4 on
X-axis is

(a) x=2y -4 =0
(c) x+2y+4=0

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

Slope of a line which cuts off intercepts
of equal lengths on the axes is

(a)-1 (b)O (c)2 (d)+/3

If the line = + % =1passes through the
a

points (2, =3) and (4, =5), then (a, b) is
(a)(1, 1) (b)(=1,1)
(e)(1,-1) (d)(=1,-1)

If the 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
(a)2x+ 3y =12 (b)3x+2y =12
(c)ax—3y=6 (d)5x -2y =10

If the normal form of the equation
\Bx+y—8 =0isx cos W +y sin W =p,
then p and wrespectively are

(a)4, 45° (b)4, 30°

(c)3, 45° (d)3,30°

Transform the equation of the line
3x + 2y —7 =0 to slope intercept form
then the slope and y-intercept will be

37 3 7

a) -, — b) —— ——

( )2 5 (b) > 75
37

(c) =~ (d) None of these
22



31.

32.

33.

34.

35.

36.

37.

Transform the equation of the line

3x + 2y —7 =0 to normal form then the
inclination of the perpendicular
segment from the origin on the line
with the axis and its length is

tan™' %Q% (b) tan™ %
(c) tan™ @@% (d) tan” %

The angle between the lines
y=+3x -5 :Oand\/>3y -x+6 =0
will not be
(a) 30°

(c) 45°

ﬁ\ 2~

(b)150°
(d)None of these

The angle between the lines
x—-2y+3=0and3x +y -1=0is

(a) —tan™ (7) (b) tan" %@

(c) T —tan™'(7) (d) 21 —=tan™'(7)

The equation of line, which passes
through point (4, 3) and parallel to the
line 2x — 3y =7is
(a) 2x =3y +1=0
(c) 2x+3y+1=0

(b) 2x =3y =1=0
(d) 2x+ 3y -1=0
Lines through the points (-2, 6) and
(4, 8) is perpendicular to the line
through the points (8, 12) and (x, 24).
Then, the value of x is

(a)2 (b)6

(c)8 (d)4

The distance of the point (3, - 5) from
the line 3x — 4y —26 =01is

3 2
(a)7 (b)g
7 3
(c)g (d)g

The perpendicular distance from origin
to the line 5x +12y —13 =0 is
(a) 10 unit (b) 5unit
(c) 2unit (d) Tunit

38.

39.

40.

The distance of the point of intersection
of the lines 2x — 3y +5 =0 and
3x + 4y =0 from the line 5x — 2y =0 is

(a) 130 (b) 13
17429 729
(c)g (d)None of these

The distance between the parallel lines
3x—4y+7 =0and 3x — 4y +5 =0, is

3 7
2 3
(c)g (d)g

The distance between the lines
3x+4y=9and bx +8y =15is

3 2
7 3
(C)ﬁ (d)g

Assertion-Reasoning MCQs

Directions (Q.Nos. 41-54) Each of these
questions contains two statements : Assertion
(A) and Reason (R). Each of these questions
also has four alternative choices, any one of
which is the correct answer. You have to
select one of the codes (a), (b), (c) and (d)

given below.

41.

(a) Aistrue, Ristrue; Risacorrect
explanation for A.

(b) Aistrue, Ristrue; Risnotacorrect
explanation for A.

(c) Aistrue; Ris false.

(d) Aisfalse; Ris true.

Assertion (A) The point (3, 0) is at 3
units distance from the Y-axis measured
along the positive X-axis and has zero
distance from the X-axis.

Reason (R) The point (3, 0) is at 3 units
distance from the X-axis measured
along the positive Y-axis and has zero
distance from the Y-axis.



42.

43.

44.

45.

46.

47.

Assertion (A) A point P (A, k) lies on
the straight linex + y +1 =0 and is at a
distance 5 units from the origin. If £is
negative, then £ is equal to - 3.

Reason (R) The distance formula is
ey =2)” + (3 =31
Assertion (A) The line x +y =4
divides the line joining the points (-1, 1)
and (5, 7) in the ratio 1 : 2.
Reason (R) Section formula for
internal division is
Un,xg —mox, m —mqyy, U

172 2% M)s 2)1 Uwhere

D )
D ml _m2 ml _m2 D

p(x, y) divides the line segment 4B,
with A (x;, y,) and B (x,, y, ) in the ratio
my :my.

If the vertices of a triangle are (1, a),

(2, b)and (¢?, - 3). Then,

Assertion (A) The centroid cannot lie
on the Yaxis.

Reason (R) The condition that the
centroid may lie on the Xaxis is
a+b=3

Assertion (A) Area of the triangle
whose vertices are (4, 4), (3, —2) and

(= 3,16), is

Reason (R) Area of triangle whose
vertices are (x, y,), (xg, yo) and (x3, y3),
iS§|x1()’2 =y3) +x9(y5 =)

+x3 (9, —y2) |

Assertion (A) Slope of X-axis is zero
and slope of Y-axis is not defined.

Reason (R) Slope of X-axis is not
defined and slope of Y-axis is zero.
IfA(-2 -1),B(4,0),C(3, 3)and
D (- 3, 2) are the vertices of a
parallelogram, then

48.

49.

50.

51.

52.

Assertion (A) Slope of AB = Slope of
B(C and Slope of CD = Slope of 4D.
Reason (R) Mid-point of AC

= Mid-point of BD.
Assertion (A) The angle between the
linesx +2y -3 =0and 3x +y +1 =01s
tan ! (1).

Reason (R) Angle between two lines is

. -1 I:l Dm2 _ml D:l
given by tan™ 3 U——L[[1]
g t+mym, 0

Assertion (A) Slope of line
3x —4y +10 =Ois%

Reason (R) x-intercept and y-intercept

of 3x — 4y +10 =0 respectively are
-10
and é

3 2
Assertion (A) If xcos6 +ysinB =2is
perpendicular to the line x — y = 3, then
one of the value of 0 is T1/4.

Reason (R) If two lines y = mx + ¢,
and y = myx + ¢, are perpendicular
then m; =my.

Assertion (A) The slope of the line
x+7y=0is % and y-intercept is 0.
Reason (R) The slope of the line 5
6x +3y =5 =0is —2 and y-intercept is 3
If the equation of line is x — y = 4, then

Assertion (A) The normal form of
same equation is xcosd + y sin A = p,
wherea = 315° and p = 2V2.

Reason (R) The perpendicular distance
of line from the origin is 3v/2.



53. Assertion (A) The distance between
the lines 4x + 3y =1land 8x + 6y =15
is 7/10.

Reason (R) The distance between the
lines ax + by =c¢, and ax + by = ¢, is

Cl - 62
Ja? +b?

Case Based MCQs
54. Population vs Year graph given below.

given by

102+ C (2010, P)

<o)
Ny

B (1995, 97)

Population —
<o)
N

(in Crores)
oo\
@

A (1985, 92)

O 1985 1990 1995 2000 2005 2010
Years —>

Based on the above information answer
the following questions.

(i) The slope of line 4B is

(a) 2 (b) 1
1 1
(ii) The equation of line 4B is

(a) x+2y=1791

(b) x =2y =1801
(c) x=2y =1791
(d) x=2y +1801=0
(iii) The population in year 2010 is

(in crores)

(a) 104.5
(c) 109.5

(b) 119.5
(d) None of these

(iv) The equation of line perpendicular to
line AB and passing through
(1995, 97) is
(a) 2x —y =4087
(b) 2x + y =4087
(c) 2x+y =1801
(d) None of the above

(v) In which year the population
becomes 110 crores is
(a) 2020 (b) 2019
(c) 2021 (d) 2022

55. Three girls, Rani, Mansi, Sneha are
talking to each other while maintaining
a social distance due to covid-19. They
are standing on vertices of a triangle,
whose coordinates are given.

Rani (2, -2)

Mansi (1, 1) Sneha (-1, 0)

Based on the above information answer
the following questions.

(i) The equation of lines formed by Rani
and Mansi is

(a) 3x-y =4

(c) x=3y=4

(b) 3x+y =4
(d) x+ 3y =4

(ii) Slope of equation of line formed by
Rani and Sneha is

2 -3
(a) g (b) ?
=2 1
_c d) —
(c) 3 (d) 3
(iii) The equation of median of lines
through Rani is
(a)bx+4y =2 (b)ox =4y =2
(c)ax=by =1 (d)None of these
(iv) The equation of altitude through
Mansi is
(a) 3x -2y =1 (b) 2x+ 3y =5
(c) x+2y=3 (d) None of these

(v) The equation of line passing through
the Rani and parallel to line formed
by Mansi and Sneha is

(a) x =2y =4 (b) x+2y =6
(c) x-2y=6 (d) 2x+y=4



56. Consider the AABC with vertices A(L, 4),

B(2, - 3)and C(~ 1, — 2) as shown in the
given figure. AD is the median and AM
is the altitude through A.

A(1, 4)

o
B(2, - 3) D

C-1,-2

Based on the above information answer
the following questions.

(i) Find the distance between 4 and C

(a)~/40 units
(b)/B3 units
(c)+/4Tunits
(d)~/29 units
(ii) Find the slope of BC.
4 1
3 3
(c) _E (d) _Z
(iii) Find the equation of median through
A.
(a) x =13y +9 =0 (b) x+13y =9 =0
(c) 13x-y -9 =0 (d) 2x =13y +9 =0
(iv) Find the equation of the altitude
through A.
(a) 3x—y+1=0 (b) x+2y-3=0
(c) x=3y+2=0 (d) 3x+2y -2 =0
(v) Find the equation of right bisector of
side BC.
(@) x+3y=3=0 (b) x=3y +3=0
(c) 3x—y-4=0 (d) 3x+y-2=0

57. Four friends Rishabh, Shubham,
Vikram and Rajkumar are sitting on
vertices of a rectangle, whose
coordinates are given.

Rish:bh (1,4 Rajkumar (5, 4)

D

B C
Shubham (1, 2) Vikram (5, 2)

Based on the above information answer
the following questions.

(i) The equation formed by Shubham
and Rajkumar is
(a) x+2y+3=0
(b) x=2y-3=0
(c) x=2y+3=0
(d) None of the above

(ii) The equation formed by Rishabh and
Vikram is
(a) x+2y+9=0
(b) x+2y-9=0
(c) x=2y-9=0
(d) None of the above

(iii) The intersection point of above two
equations is

(a) (1.1)

(b)(2,2)

(c) (3, 3)

(d) (4, 4)

(iv) Slope of equation of line formed by
Rishabh and Rajkumar is

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

(v) Pair for the same slope is

(a) Rishabh-Rajkumar and Shubham-Vikram
(b) Rishabh-Rajkumar and Rajkumar-Vikram
(c)Rishabh-Rajkumarand Rishabh-Shubham
(d)None of the above



58. If A and B are two persons sitting at the (ii) The equation of 4B is

positions (2, —3) and (6, = 5). If Cis a (a) x+2y+4=0  (b) x+2y-4=0
third person who is sitting between 4 (c)x=2y+4=0  (d) None of these
and B such that it divides the line 4B in (iii) Coordinates of point C are
1 : 3 ratio. 7 7
& @ @ (a) %—3@ (b) @EQ
¥ ‘ 7
4 Lv (c) (33) (@ -1
(iv) Distance between 4 and C'is
l (a) \/g (b) 2\/5
; B 5
=B (c) 5 (d) 5
Based on the above information, (V) Distance between C and B is
answer the following questions.
4 () 35 (b) 3,5
(i) The distance between 4 and B is 2
(a) B (b) 25 25
(o) 348 (d) 446 (c) 3 (d) None of these

ANSWERS
Multiple Choice Questions
1. () 2. (a) 3. (0 4. (b) 5 (o) 6. (d) 7. (@) 8. (b 9. (@ 10. (¢
11. (d) 12. (d 13. (b)) 14. (c) 15 (¢) 16. (@ 17. (@ 18 (d) 19. (b)  20. (b)
21 (@ 22. (d) 23. (d) 24 (@ 25 (@) 26. (@ 27. () 28 (@) 29. (h) 30. (c)
31. ) 32. () 33 () 34 (@ 35 (d 36.(d 37. () 38 (@ 39 (c) 40. (a)

Assertion-Reasoning MCQs
41. (¢) 42. (A 43. (c) 44. ) 45 (@ 46. (00 47. (A 48 (@ 49. ®) 50. (¢)
51. (d) 52. (¢ 53 (@)
Case Based MCQs
54. () - (c); (i) - (b); (iiD) - (@); (iv) - (); (v) - (¢)  55. (- (Db); (iD) - (c); (ii) - (@); (V) - (@); (v) - ()
56. (1) - (@); (i) - (b); (i) - (c); (W) - (@); (V) - (©)  57. (D)-(c); (i) - (b); (ii) - (¢); (iv) - (@); (v) - (@)
58. () - (b); (i) - (a); (it) - (d); (v) - (c); (v) - (@)



SOLUTIONS

1. LetA=(-32) 5. Let the coordinates of the required point

Since, x-coordinate of 4 is negative and its
y-coordinate is positive, therefore 4 lies in the
second quadrant.

. Given, points P(2, — 3) and Q (10, y).
According to the question,
PQ =10
0 J10-2%+(y+3? =10
[-d =\/(x2 -x)” (32 ~n)*]
O (8)? + (y +3)* =10
0 64 +y* +9 +6y =10
On squaring both sides, we get
64 +y* +9 +6y =100
y* +6y +73 =100
y? +6y-27=0
y2 +9y -3y -27 =0
Yy +9)-3(y+9) =

I By

Hence, value of yis 3, - 9.

. Let the point on Xaxis be P(x, 0), which is

equidistant from (say) 4 (3, 2) and (say)

B(-5, -2).

Since, P is equidistant from 4 and B. So,

0  PA=PB 0O PA*=PB’

O (3-x)"+(2-0)%=(-5-x2) +(=2 -0)
[by distance formula]

O 9+x*—6x+4=25+x +10x +4

a 16x +16 =0

g x=-1

Thus, point on Xaxis is (=1, 0).

. The coordinates of the point which divides

the line segment joining 4 (1, - 3) and

B (-3,9) internally in the ratio 1 : 3, are

given by

_10-3)+30 _
1+3

and _19+30-3) _,
1+3

be P(x, y).
0 x(-3) -3 XIE
o 1-3 U
O x9 -3x(-3)0
d =
me U 1-3 E

ie. x=3andy=-9

Then, x =

Hence, the required point is (3, =9).

. We know that, if the vertices of a triangle are

(x15 3, (%9, y,) and (g, y5), then centroid of
a triangle is

Q’ﬁ TXxotx3 oty +y3§
3 ’ 3

Here, P(, 3)=P(x, y);

Q2 5) =Q (3, y5)
and R(B, _5) ER(xs, y3>
0 Centroid of a triangle

_Q+2+3 3+5—5§
3 3

B e

. Let A=(1, -1), B=(52)and C =(9, 5)

Now, distance between 4 and B,

AB = (5 -1)* +(2 +1)*
[by distance formula]

=(4)" +(3)*
Distance between B and C,
BC =4/(5-9)% +(2 -5)?
=\(-4)* +(-3)°
:\/m
=25=5
Distance between 4 and C,
AC = J(1-9)* + (-1 -5)°

= (-8 +(-6p?
=,64 +36 =10

Clearly, AC = AB + BC

Hence, 4, B and C are collinear points.



10.

1.

12.

Area of the triangle, whose vertices are
(4'7 4’)’ (3a _2) and (_3, 16)

:%|4(—2 —16) +3(16 —4) +(-3) (4 +2)|

_|-72+ 36 -18]
2
:|_54|:E =97
2 2

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

Let 0 be the inclination of a line, then its
slope = tan 6.
At 0 =60°, slope of a line,m = tan 60° = J3

We know that the slope of a line which
passes through the points (x;, y,) and (xy, ;)
Y2~ N

X9 T X
Here: ('xla J’1) E(atl(z’ 2atl)a (xQ, }’2) E(dt%, 2at2)
0 Slope of a line = M
aty —at
2a(ty—8) _ 2

alt,+4)(t,=t) t+4
Given lines,
y=(2-+/3)(x +5) ..()
Slope of this line,
m; =(2-+3)
y=(2++/3)(x =7) ....(i)
Slope of this line,
my =(2++/3)

Let 6 be the angle between lines (i) and (ii),
then

and

Om. —m. O
tane:EMD
g +mymyp

_[(2-+/3) = (2 +43)
S e
H-2V3 f

a tan 6 =

d+4-30
a tan 8 =+/3 O tan 8 =tan T3
d 0 =mt /3 60

For obtuse angle = t— 173 =2 #3 =120°
Hence, the angle between the lines are
60° or 120°.

13.

14.

15.

Given, (x, y)=(3 -1)

(%9, y2) =(4, =2)
Slope of line m =Rn 2+l
X9 =% 4-3

and

tan 6 =_Tl 0 tanB =-1

O tan © = —tan 45° (+1=tan 459
O tan © =tan (180° —45°)

[ tan (180° —0) = —tan 0]
a tan® =tan 135°® = 135
Since, intercepts on the axes are a, —b then
equation of the line is f =)=y
0 22

b a

O y = bx _ b

a

So, the slope of this line i.e.m; = —.
a

Also, for intercepts on the axes as b and —a,
then equation of the line is

x_J¥_
b a
O lzﬁ—l
a b
O y:%x—a

and slope of this line i.e. my = %

b_a b-d
Otn@=-2 b - ab
1+2ct 2

b a

b? - a?

T %ab

Let A(3, y), B(2 7), C(=1, 4) and D(0, 6) be the
given points.

Then, m; = Slope of the line

=77Y oy
AB_?B_(}} 7)
and  m, = Slope of the line
6-4
C0-(-1)

Since, AB and CD are parallel.
O m=my, 0y 7 W=y 9



16.

17.

18.

19.

20.

In AABC, we have
m; = Slope of AB = _g =-1
and my = Slope ofBC'- 571 .4 =1
3-(-1) 4

Clearly, mm, = -1
This shows that AB is perpendicular to BC.
ie. OABCG= m/2

Hence, the given points are the vertices of a
right angled triangle.

Option (a) is correct.

Given points are 4 (x, 4), B (3, —2) and
C(4, - 5).

From the condition of collinearity of three
points 4, B and C, we should have

Slope of AB = Slope of BC

-2-4 - 0
ie. 274 _Z5+2 'slope—yz o
3-x  4-3 H X - 1
O —6 :;3
(3-x) 1
SRR
3-x 1
ad 2=3-x
g x=3-2=1
O x=1

Clearly, the equation of a line parallel to the
X-axis and passing through (- 3, 5)is y = 5.
Here, m = -4 and given point (x, ) is
(-2 3).
By slope-point form,
Equation of the given line is

y-3=-4(x +2)
or 4x + y + 5 =0, which is the required
equation.
Given point is (1, 2) and slope of the required
line is 1.

x+y+1=00%- » O m—- 1

O Slope of the line = -1 =1

O Equation of required line is

y=2=1(x-1)
a y-2=x-1
O y-x-1=0

21.

22.

23.

Given, line x - 2y + 3 =0 can be written as

y:%x+g (1)

Slope of the line (i) ism; = % Therefore, slope

of the line perpendicular to line (i) is
1

my =—— = -2
my

Equation of the line with slope -2 and passing
through the point (1, —2) is

y=(-2) =-2x ~l)ory=-
which is the required equation.
A(-1,1)
(2, —4), then equation of

Let the given points are A(x;, y;) =
and B (xy, y,) =B

line ABis

-4 -1

= x+1

2+1( )

a ad

oY= _}’z N (x_xl>[|

d X9 T X d
0 —1—_—5(x+1)

YT

O 3y—-3=-5x -5

O b5x+3y+2=0

Let the given points be 4 (- 4, 5) and
B(-57).

We know that, equation of line passing
through two points is

y- y—yQ yl(

X9

X = x).

Then, equatlon of line passing through the
points 4 and B is

_7-5
y 5—_5+4(x+4)

O y—5=£(x+4)

0 y=5=-2(x +4)

O y—-5=-2x -8

0 y+2x=-8+5

0 y+2=-3

O 2¢+9+3=0 ...(i)

Now, line (i) passes through the point ({, m), so
point (£, m) will satisfy Eq. (i).
Put x =1, y =m in Eq. (i),
20+m +3=0
Hence, option (d) is correct.



24,

25.

26.

27.

28.

Given that,

c=-3andm = 3

5
O Equation of the line is y =mx + ¢
—Ex—B

Y5
ad 5y=3x-1505y-3x+15=0
Given, m = Slope of the line :%

Here, d = Intercept of the line on X-axis = 4.
Hence, required equation of the line is

1
=—(x—-4
y=glx=4)
O x=2y-4=0 [ y=m(x-d)
Let equation of line be
ﬁ + l :1
a a
O x+ty=a O y=-x+a
O Required slope = -1
Given, line is LA .. (i)
a
Since, the points (2, =3) and (4, =) lies on this
line.
2 3
O = -==1 ... (i
i (ii)
and é—EZI ... (i)
a b
On multiplying by 2 in Eq. (ii) and then
subtracting Eq. (iii) from Eq. (ii), we get
- 4+ E =10 ;1 =1
b b b
g b=-1
On putting b = —1in Eq. (ii), we get
Zi3=102=-204=-1
a a
o (d,b):<—1,—1)
Since, the coordinates of the middle point are
P, 2).
Y
B(0, b)
1
P@3, 2)
1
X X
y’ (av O)

29.

30.

31.

+
3:1I:D 10

O
1+1
0 3=%D04=6
2
Similarly, b6=4

O Equation of the line is g + % =1

O 2x + 3y =12
Given equation is

J3x+y-8=0 (i)
Dividing Eq. (i) by y(+/3)? + (1) =2,

we get
& NEEE U
—x+—y=4
2 2

or cos30°x +sin 30°y =4 ... (ii)
Comparing Eq. (i) with xcosw +ysinw =p,
we get

p=4andw=30°
Given equation is 3x + 2y =7 =0.

It can be rewritten as

2= -3x +7
or ——§x+z (i)
y=-3 5

which is the required slope intercept form of
the given line.

On comparing Eq. (i) with y =mx + ¢, we get

Slope, m = —g and y-intercept, ¢ :%

Given equation is 3x + 2y =7 =0. ...(i)
On comparing Eq. (i) with Ax + By + C =0,
we get

A=3 B=2andC=-7
O JA2+B>=\32+92 =0 +4 =13
On dividing both sides of Eq. (i) by v/13,

we get
B2 -7 )
NN TR
0 B 2y (i)
NERN TR

which is the required normal form of the
given line.

On comparing Eq. (ii) with
X cosw +ysin W =p, we get

3 2 7
s N

and P:ﬁ

cosw = , Sin W =



32.

33.

34.

Since, cos w and sin w both are positive,
therefore wis in the first quadrant and is equal

to tan !

Hence, for the given line, we have

g andp:i
3 V13

®=tan™"

Given lines are

y=+/3x=5=0 or y=+3x+5 ...(i)
V3y-x+6=0 or y:%x—%@ ... (i)

Slope of line (i) is m; =+/3 and slope of
line (ii) ismy, = —.
ine (ii) is m, 7
The acute angle (say) 6 between two lines is
given by

my —m
tan@ =|—2—L

....(iii)

1+ mmy,
Putting the values of m; and m, in Eq. (iii), we
get

1
= /3 ‘
tan 0 = V3

1+\/§x\/,

-3 1
12v3] 3

which gives 8 = 30°. Hence, angle between
two lines is either 30° or 180° — 30° =150°.
Let m; and m, be the slopes of the straight
lines x =2y + 3 =0and 3x + y -1 =0.
Then,m; = -1 :lande -3 -3

-2 2 1

Let 6 be the angle between the given lines.

Then, 10

Omy —m, O 3‘5
ta_n9=+|] LO=+0 O=+7

I:l+m1m|:| 0;-°0

a 9 O

O 6= tan'(7) or m—tan™'(7)
Let the equation of line parallel to the given
line is

2x =3y =A ...(Q)

[ In two parallel lines, m; =m,)]

Since, the line (i), passes through the point (4,
3).
So, this point will satisfy the equation of line.
d 2%x4-3%x3=A
g 8-9=A0A=- 1

35.

36.

37.

Put the value of A in Eq. (i), we get

2x -3y =-1
O 9% -3y +1=0
which is the required equation of line.
Slope of the line through the points (- 2, 6)
and (4, 8) is

. 8-6 _2_1

""4-(-2 6 3
Slope of the line through the points (8, 12) and
(x, 24)is

_24-12 12
my = =
x -8 x -8
Since, two lines are perpendicular.
So, mymy = —1
0 1 X 12 =-1
3 x-8

a 8-x=4 or x=4
Given line is 3x — 4y =26 =0 ...(i)

On comparing Eq. (i) with general equation of
line Ax + By + C =0, we get

A=3 B=-4andC=-26
Given point is (x, y) =(3, =5).

The distance of the given point from given

line is
d = ‘Axl + Byl + C‘
JA4* + B
‘3[3 +(—4)(-9) 26‘
{3+ (-a)? :
Given equation of line is
Sx+12y-13 =0 (1)

Length of perpendicular from origin to the
line (i) is

_ 13
5 12?
[ perpendicular length from origin to the
lineax + by +c¢ =0is p :LB
[42 + p2 g
_ 1] 1)
J25+144 V169 13
[ x|=-x x<0]

O Required length of perpendicular is 1 unit.



38.

39.

40.

Given equation of lines
2x =3y +5=0 ...(Q)
and 3x+4y=0 ... (i)
From Eq. (i), put the value of x = — 49 in
Eq. (i), we get
2%‘”@—@ +5=0
3
ad —8y9y-1§0[|y:§
From Eq. (ii), 3x + 4 # =0
_-60 _ =20

ad

x= ==
1708 17

So, the point of intersection is @ﬂ, E
17 17

O Required distance from the line
S5x—2y =0 is,

54
17 7

d=-— """

25+ 4
-100 _ 30
17 17|_ 130
J29 17429

[+ distance of a point p(x;, y;) from the line

|ax, + by, +‘|B
Ja? + b? H
Here, A=3 B=-4,C, =7, and C, = 5.
Therefore, the required distance is
= 7 -5 _2
3+ (—4)2 5

ax+by+c=0isd =

The equations of lines 3x + 4y =9 and
6x + 8y =15 may be rewritten as
3x+4y-9=0

and 3x + 4y —% =0

Since, the slope of these lines are same and
hence they are parallel to each other.
Therefore, the distance between them is given

by

0g_15 O

O o 0O_3
32+428 10

0

41.

42,

43.

44,

Assertion The point (3, 0) is at 3 units
distance from the Y-axis measured along the
positive X-axis and has zero distance from
the X-axis.

®

3,0

Hence, Assertion is true but Reason is false.
Assertion Since, the point (4, £) lies on

x+y+1=0.
0 h+k+1=0
and R+ k2 =25

O (-1-k)? +k% =25
0 %%+ 9k -24 =0

0 K +k-12=0 O k=-4ork=3
[k = 3rejected as k£ < 0]
0 h=-1-(~4) =3

Hence, Assertion is false and Reason is true.

Assertion Let required ratio be A : 1.
Then, the coordinates of point which divides
the line joining (-1, 1) and (5, 7) in

the ratio A :1,is EL‘?)\;I’ 7)\+1§
A+l A+1

Butitlieson x + y =4
0 5)\—1+7)\+1=4
A+1 A+1
O 120=4N + 4\ =
O Required ratio =1 :2

1/2

Hence, Assertion is true and Reason is false.
Assertion Centroid of the triangle is
+92+¢2 g +b-30
G= g 2+¢ , a+b 3!]
o 3 3 0
+¢2 a+b-30
B+c¢" a+b 3|]

ie. s
0o 3 3 0
- G will lie on Y-axis, then
3+ ¢?

3 =00 ¢*>=-3orc==+iV3

~» Both values of ¢ are imaginary.
Hence, G cannot lie on Y-axis.
Reason '+ G will lies on X-axis, then
a+b-3 —0
3
O a+b-3=0ora+b=3
Hence, Assertion and Reason both are true

and Reason is not the correct explanation of
Assertion.



45,

46.

47.

48.

Assertion Area of the triangle, whose
vertices are (4, 4), (3, -2) and (=3, 16)

=é|4(—2 -16) +3(16 —4) +(=3) (4 +2)|

_|-72+36 -18| _|- 54| _54
9 2 2

Hence, Assertion and Reason both are true
and Reason is the correct explanation of
Assertion.

=27

Assertion Slope of X-axis is zero and slope
of Y-axis is not defined.

Hence, Assertion is true but Reason is false.
Assertion

D (-3,2) C (33

A(-2,-1) B (4,0)
.+ ABCD is a parallelogram.
0 4B|| CD O Slope of AB = Slope of CD
and BC || AD O Slope of BC = Slope of AD
Reason Mid-point of

AC = 2+3, —1+3§
2 2

=553
2
and mid-point of BD = E;’ 0 ; 2@

Y
Sk
0 Mid-point of AC = Mid-point of BD
Hence, Assertion is false and Reason is true.

Assertion Let m; and m, be the slopes of the
straight lines x + 2y -3 =0 and 3x+ y +1 =0.
Then,m; = —% andmy = -3

Let 6 be the angle between the given lines.

Om. —
Then, tan0 = + G———[]

49,

50.

51.

O 0= tan"' (1) or T —tan"" (1)

Hence, Assertion and Reason both are true
and Reason is the correct explanation of
Assertion.

Assertion Given equation 3x -4y +10 =0
can be written as
y= 3 x+ i (i)
4 2
Comparing Eq. (i) with y =mx + ¢, we have

slope of the given line asm = "

Reason Equation 3x— 4y +10 =0 can be
written as

8x=4y=-10 or —5+

3

Comparing Eq. (ii) with X2
a

=1 ()

[SERSS

=1, we have
. . 5
x-intercept as a = ey and y-intercept as b = )

Hence, Assertion and Reason both are true
and Reason is not the correct explanation of
Assertion.

Assertion Since, slope of line

xcosB + ysin @ =2 is —cot 8 and slope of line
x—y=3is L.

Also, these lines are perpendicular to each

other.
O (-cotB)(1) =-1
Tt

0 cot@ = =cotED9=—
4 4

Reason Condition of perpendicularity of two
lines ism; [hy = - 1.
Hence, Assertion is true and Reason is false.
Assertion Given equation is x + 7y =0
—-X

| =—+0

’7
On comparing with y =mx + ¢, we get
Slope (m) = _71, y-intercept =0
Reason Given equation is 6x + 3y =5 =0

5

g =-2x +—

) 3
On comparing with y =mx + ¢, we get

Slope (m) = =2, y-intercept = g

Hence, Assertion is false and Reason is true.



52.

53.

54.

Assertion Given equation of line is
x—y=4
On dividing above equation by

\/ (coefficient of x)* + (coefficient of y)*

ie. V)% + (-1)* =42, we get
1 14
NERNG RG]
O cos45° x —sin 45°y =2+/2
[+ cos x is positive and sin x is negative,
it is possible only in fourth quadrant]
O xcos(360°-45°)
+ ysin (360° —45°) =22
) cos (360° —0) =cos O 0
H and sin (360° —0) = —sin BH
0 xcos 315° + ysin 315° =22
On comparing with x cosa + y sina = p,
we get
a=315°
p=02

Hence, Assertion is true but Reason is false.

and

Assertion Given lines are 4x + 3y =11
and 4x + 3y =15/2.
Distance between them
11- 15
- 2
16 +9
_| 7 \_7
2x5| 10
Hence, Assertion and Reason both are true
and Reason is the correct explanation of
Assertion.
(i) Slope of line AB = Y=n o 9792
%9 —x 1995 -1985
5.1
10 2
(ii) Equation of line 4B is

Y= =m(x—x)

0 y—QQZ%(x -1985)

2y —184 = x —1985
x —2y=1801
(iii) Let the population in year 2010 is P.
Since, A, B, C are collinear
O Slope of AB =slope of BC

97-92 _  P-97
1995 -1985 2010 —1995
5 % == 1597
ad 7.5=P-97
ad P=97+75
=104.5 crores

(iv) = Slope of AB =%

Slope of line perpendicular to 4B
-1
= T =-9
2
0 Equation of line perpendicular to 4B
passing through (1995, 97) is
9 =97 = -2(x —1995)
o 9=97 =—-2x +3990
O 2x + y =4087

(v) Equation of line 4B is

x =2y =1801
Putting y =110
O x =1801 + 220
O x=2021

OPopulation becomes 110 crores in 2021.

55. Let the point on Rani, Mansi and Sneha
stand on a vertices of triangle be 4, B, C.
O A2 -2),B(1,1),C(-1,0)
A@ -2)

B(1,’1‘)

D (0,1/2) C(-1,0)



(i) The equation of line 4B is

-2-1
= -1
5-p @71

y—1

O -
oy =2 (- x)
u

1
Xy = X

[ |

g y-1=-3x+30 3x+y=4
(ii) Slope of equation of line AC is
_0+2 2
m= =%
-1-2 -3

(iii) Let D be the mid-point of BC.

Coordinates of D are Q;l, 0+ IQ: @, l@
2 2 2

l+2

0 Equation of ADis y + 2 = (x=2)

5
O +2=— (x—-2
y R
O 4y +8 =-5x +10
0 Sx+4y=2
(iv) Slope ofAC:_?2

O Slope of BE :% [ BE O AC]

Equation of altitude through B is
y -1 =g(x -1) O 3x-2y=1

0-1 _1

Sl f line BC = =
(v) Slope of line 1219

Equation of line passing through 4 and
parallel to BC is

1
y+2 =5 (x -2)
g Qy+4=x-2
O x—2y=6
56. (i) AC=1/(-1-1)> +(-2 -4)?
[using distance formula]
=y(-2)* +(-6)
ZM = /40 units
(ii) Slope of BC = 22" = 2 ~(=3)
X9 = X -1-2
_—2+3: 1

-3 3

(iii) Since D is the mid-point of BC.

O Coordinates of D are ?, 8- 2@
2 2
- % _EQ
)

5, -
2

13
O Slope of AD =

O Equation of the median 4D is
y—4=13(x -1)
O 13x-y-9=0
(iv) Since AM s the altitude through A.
1

O Slope of AM = =—————— = -

1

== =3
slope of BC L
3

O Equation of the altitude through 4 is
given by
y—4=3x -1
O y—4=3x-303x-y+1=0
(v) Equation of the right bisector of BC is a line
which passes through D and having slope

is 3.
5 1
S A
Y H 2
5 3
0 +2=3x-—-0O3x—-9y-4=0
) 9 X 9 x=y

57. (i) We have the positions,
Shubham B (1, 2) and Rajkumar D (5, 4)

4-2_2_1
Slope,m; =—— == =—
PO TS 1T 2
Taking point (1, 2) =(x,, y;) and m, =%

Equation of line joining points B and D is
(y=y) =m(x —x)
1

0 —9) =—(x -1

-2 =501
a 2y-4=x-1
O x-2y+3=0

(ii) We have the positions,
Rishabh 4 (1, 4) and Vikram C (5, 2)
-4 _ -2 1

2
Slope,mz ZH:T:_E



Taking point (x;, y,) =(1, 4) andm, = —%

Equation of line is
1

(y-4)=-3(x 1)
0 9y -8=-x+10x+2-9=0
(iii) We have, x =2y + 3 =0 ...(Q)
and x+2y-9=0 ... (i)

On adding Egs. (i) and (ii), we get
20 -6=0 0 x=3
0 3+2y-9=0 [From Eq. (ii)]
O 2y=60y=3
Hence, point of intersection is (3, 3).
(iv) We have positions,
Rishabh 4 (1, 4) and Rajkumar D (5, 4)

Slope 4D =+ =4
5-1

=0

Hence, slope is zero.

(v) The line formed by Rishabh-Rajkumar is
opposite and parallel to the line formed by
Shubham and Vikram. Hence, first pair
have same slope.

58. (i) Given positions of person 4 and B are as
follows

A(2, - 3) and B(6, - 5)
d=46-2?+(-5+3)

[using distance formula]

=J(4)? +(=2)% = /16 + 4 =20 =25
(ii) We have, A(2, —3) and B(6, - 5)
_=5—(-3) _-5+3_-2 1
Slope,m = — = =—=-=—
6-2 4 4 2

Taking point A(2, —3) =(x,, y,) andm = —é

Equation of line AB is
1

(r=(=3) =3 (x 2

a 2(y+ 3)=—(x-2)
0 29y+6=—-x+20x+2y+4=0

(iii) Let point C divides AB in the ratio m; and
my.
1:3

A @ B
@.-3) . Y) (6,-5)

Then, (x, y) =

(
%”1’% tmyx, myy, + mZyIE
)
U my +my my +my [

_Hx6+3x2 1x(=5)+3(-3)0

1+3 1+3 U

%3 i

(iv) We have, A(2, — 3) and ng, —gg
tc= a2+

(v) We have, C% - Z@and B(6,-5)
CB = \/ 3)* + Zg
f
1= A




