VATSALYA INTERNATIONAL SCHOOL (2021-22)
CLASS 11" Straight line (Board MCQ)

KEY CONCEPTS

Equation of Straight Line |

A relation between x and y which is satisfied by
co-ordinates of every point lying on a line is called
the equation of Straight Line. Every linear equation
in two variable x and y always represents a straight
line.

eg. 3x+4y=5, —4x + 9y = 3 etc.
General form of straight line is given by

ax+by+c=0.

Equation of Straight line Parallel to
Axes

(i) Equation of x axis = y = 0.

Equation a line parallel to x axis (or
perpendicular to y-axis) at a distance ‘a’ from it
—>y=a.

(ii) Equation of y axis = x = 0.
Equation of a line parallel to y-axis (or

perpendicular to x axis) at a distance ‘a’ from it
= X=a.

eg. Equation of a line which is parallel to
x-axis and at a distance of 4 units in the negative
directionisy = —4.

Slope of a Line |

If 0 is the angle made by a line with the positive
direction of x axis in anticlockwise sense, then the
value of tan® is called the Slope (also called
gradient) of the line and is denoted by m or slope
= m=tan0

eg. A line which is making an angle of 45° with the
x-axis then its slope is m = tan 45° = 1.

Note :

(i) Slope of x axis or a line parallel to x-axis is
tan 0° = 0.

(if) Slope of y axis or a line parallel to y-axis is
tan 90° = co.

Different forms of the Equation of

4.1

4.2

4.3

4.4

(iii) The slope of a line joining two points (X, y;)

and (X,, y,) is given by m = Yoo Y1

Xy =Xy

eg. Slope of a line joining two points (3, 5) and

©
(63}

(7.9)is=-—=

=1

oo‘
IS

Straight line

Slope - Intercept Form :

The equation of a line with slope m and making an
intercept ¢ on y—axis is y = mx + c. If the line passes
through the origin, then ¢ = 0. Thus the equation of a
line with slope m and passing through the origin
y = mx.

Slope Point Form :

The equation of a line with slope m and passing
through a point (x4, y1) is

y—Yy1=mX-Xxp)
Two Point Form :

The equation of a line passing through two given
points (xy, y1) and (xz, y2) is -

y—Y1:% (X =xq)

2 1
Intercept Form :

The equation of a line which makes intercept a and b

. . . . X
on the x-axis and y-axis respectively |s—+%:1.
a

Here, the length of intercept between the
co-ordinates axis = va? +b?
Y
RO b)
b
(a,0)
ol a A

Area of AOAB :% OA. OB :% a.b.
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4.5 Normal (Perpendicular) Form of a Line :

If p is the length of perpendicular on a line from the
origin and . is the inclination of perpendicular with
X- axis then equation on this line is
Xcosa + ysina = p
4.6 Parametric Form (Distance Form) :
If 06 be the angle made by a straight line with
x-axis which is passing through the point (xy, y;) and

r be the distance of any point (X, y) on the line from
the point (X1, y1) then its equation.

X=X _¥Y=Y1 =r
c0s0 sin @

Sl Reduction of general form of Equations
into Standard forms

General Form of equation ax + by + ¢ = 0 then its-

(i) Slope Intercept Form is

y = —%x —%, here slope m = — —, Intercept

o | o

(ii) Intercept Form is

X + Yy

—-c/a -c/b

=1, here x intercept is

=—cla, Yyinterceptis=-c/b

(iii) Normal Form is to change the general form of a
line into normal form, first take ¢ to right hand
side and make it positive, then divide the whole

equation by va? +b? like

B ax B by _ c
Ja2+b? a?+b? a2 +b?

here cosa = , SinaL =

a b
. — —— and
Va2 +b? Va2 +b?

c

p:—
va? +b?

ﬂ Position of a point relative to a line

(i) The point (x,, y,) lieson the lineax + by + ¢ =0

if, ax,+ by, +c=0

(i) 1f P(x;, y,) and Q(x,, y,) do not lie on the line
ax + by + ¢ = 0 then they are on the same side
of the line, if ax;+by,+ ¢ and ax, + by, +c are of
the same sign and they lie on the opposite sides
of line if ax, + by, + ¢ and ax, + by, + c are of
the opposite sign.

(iii) (x5, y,) is on origin or non origin sides of the
line ax + by + ¢ = 0 if ax, + by, + ¢ = 0 and
c are of the same or opposite signs.

Angle between two Straight lines

The angle between two straight lines
y=m;x+c,andy = m,X +c, is given by

m;—m,
1+mym,

tan 0 =

Note :

(i) If any one line is parallel to y axis then the
angle between two straight line is given by

tand = J_ri
m

Where m is the slope of other straight line

(ii) If the equation of lines are a,x + b,y +¢; =0
and a,x + b,y + ¢, = 0 then above formula
would be

ab, —ba,
a;a, +bib,

tan 6 =

(iii) Here two angles between two lines, but
generally we consider the acute angle as the
angle between them, so in all the above formula
we take only positive value of tan6.

7.1 Parallel Lines :
Two lines are parallel, then angle between them is 0

m;—m
= 1—2:tan0020
1+mym,

= m=m,
Note : Linesa;x+b,y+c, =0andax+by+c,=0

a, b
are parallel & -1 =—L

a, b,

7.2 Perpendicular Lines :
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Two lines are perpendicular, then angle between
them is 90°

m;—m
= #:tangoozoo
1+mym,

=mm,=-1
Note : Linesa,x +byy+c, =0andax+bh,y+c,=0
are perpendicular then a;a, + b,b, =0
7.3 Coincident Lines :
Two lines a;x + b,y + ¢, =0and a,x + by +¢c,=0
4 _b_&

are coincident only and only if = — =
a;, by, ¢

H Equation of Parallel & Perpendicular
lines

(i) Equation of a line which is parallel to
ax+by+c=0isax+by+k=0

(ii) Equation of a line which is perpendicular to
axt+hby+c=0isbx—ay+k=0

The value of k in both cases is obtained with
the help of additional information given
in the problem.

Equation of Straight lines through
(X3, Y1) making an angle a with =mx + ¢

Y P(x1y1)
[/

ol 3

y—yi= m¥tana (X %))
! l+mtana :

Length of Perpendicular

The length P of the perpendicular from the point
(X4, y;) on the line ax + by + ¢ = 0 is given by

5 :|axl+byl+c|
Va2 +b?

Note :

(i) Length of perpendicular from origin on the
lineax + by + c = 0is ¢ /ya? +b?

(ii) Length of perpendicular from the point
(Xy, y;) onthe linexcosa+ysino=pis -

X,Cos o+ Yy, sina=p
10.1 Distance between Two Parallel Lines :
The distance between two parallel lines

ax+by+c,=0andax+by+c,=0is

o1 —¢,|
Va?+b?
Note :
(i) Distance  between two  parallel lines

ax+by+c, =0andkax + kby +c,=0'is

C2
T

va? +b?

(ii) Distance between two non parallel lines is
always zero.

Condition of Concurrency

Three lines a;x + b,y + ¢,= 0, a,x + b,y + ¢,= 0 and
a,X + by + ¢; = 0 are said to be concurrent, if they

passes through a same point. The condition for their
concurrency is

ay b ¢
a, b, c,=0
ag b cg

Again, to test the concurrency of three lines, first
find out the point of intersection of any two of the
three lines. If this point lies on the remaining lines
then the three lines are concurrent.

Note : If P =0, Q = 0, R = 0 the equation of any three
line and P + Q + R = 0 the line are concurrent. But
its converse is not true i.e. if the line are concurrent
then it is not necessary that P+ Q+ R =0

iIWQ Bisector of Angle between two
Straight line
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(i)

(i)

Equation of the bisector of angles between the
linesa,x +by+c, =0anda,x+by+c,=0are

ax+by+¢ _  ax+byy+c,

JaZ +b? Jas +b3

To discriminate between the acute angle
bisector and the obtuse angle bisector : If 6 be
the angle between one of the lines and one of
the bisector, find tan6. If [tan6| < 1 then 26 < 90°
so that this bisector is the acute angle bisector,
If [tanB| > 1, then we get the bisector to be the
obtuse angle bisector.

(iii) First write the equation of the lines so that

(@)

(b)

(©)

Note :

the constant terms are positive. Then

If a,a, + b;b, > 0 then on taking positive sign
in the above bisectors equation we shall get
the obtuse angle bisector and on taking
negative sign we shall get the acute angle
bisector.

If a,a, + b;b, < 0, the positive sign give the
acute angle and negative sign gives the obtuse
angle bisector.

On taking positive sign we shall get equation of
the bisector of the angle which contains the
origin and negative sign gives the equation of
the bisector which does not contain origin.

This is also the bisector of the angle in which

origin lies (since c,, ¢, are positive and it has been

obtained by taking positive sign)

RN L ines passing through the point of
intersection of two lines

If equation of two lines P = a;x + b;y + ¢, = 0 and
Q =a,x + b,y + ¢, =0, then the equation of the lines
passing through the point of intersection of
these lines is P + AQ = 0 or (a,x + b,y + ¢ = 0) +
AMax + by + ¢, = 0) = 0; Value of A is obtained
with the help of the additional information given in
the problem.
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LEVEL-1

5o Slope of a Line & Different forms of

SLEBRUE Equation of Straight Line

Q.1

Q.2

Q3

Q.4

Q5

Q.6

Q7

Q38

The angle made by the line joining the points
(1,0) and (-2, +/3 ) with x axis is -
(A)120° (B)60° (C)150° (D) 135°

If A(2,3), B(3,1) and C(5,3) are three points,
then the slope of the line passing through
A and bisecting BC is -
(A) 172 B)-2 (C)-12 (D)2

If the vertices of a triangle have integral
coordinates, then the triangle is -

(A) Isosceles (B) Never equilateral
(C) Equilateral (D) None of these

The equation of a line passing through the
point (-3, 2) and parallel to x-axis is -
(A)x-3=0 (B)x+3=0
Cy-2=0 (D)y+2=0

If the slope of a line is 2 and it cuts an intercept
— 4 on y-axis, then its equation will be -

(A y-2x=4 (B)yx=2y-4
Cy=2x-4 (D) None of these

The equation of the line cutting of an intercept
-3 from the y-axis and inclined at an angle
tan-1 3/5 to the x axis is -

(A)by—-3x+15=0 (B)by-3x=15
(C)3y—-5x+15=0 (D) None of these

If the line y = mx + ¢ passes through the
points (2, 4) and (3, -5), then -
(Aym=-9,c=-22 (B)ym=9,c=22
(C)m=-9,c=22 (D)m=9,c=-22

The equation of the line inclined at an angle
of 60° with x-axis and cutting y-axis at the
point (0, -2) is -

(A) V3y=x-243
(C) \/§y=x+2\/§

(B)y=v3x-2
(D)y=\/§x+2

Q.9

Q.10

Q.11

Q.12

Q.13

Q.14

Q.15

Q.16

The equation of a line passing through the
origin and the point (a cos6, a sin 0) is-
(A)y=xsin® (B)y=xtan o
(C)y=xcos 6 (D)y=xcot 6

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

A-1  ®2 (©0 (D)3

The intercept made by line x cosa + y sina. = a
ony axis is -

(A)a (B) a coseca

(C) aseca (D) asina

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

(A)x+y=1 B)x-y=1
(C)x+y+1=0 (D)x-y-2=0

The intercept made by a line on y-axis is double
to the intercept made by it on x-axis. If it passes
through (1, 2) then its equation-

(A)2x+y=4 (B)2x+y+4=0
(C)2x-y=4 (D)2x-y+4=0

If the point (5, 2) bisects the intercept of a line
between the axes, then its equation is-

(A)5x +2y =20 (B) 2x + 5y = 20
(C)5x—2y =20 (D) 2x -5y =20

If the point (3,—4) divides the line between the
x-axis and y-axis in the ratio 2 : 3 then the
equation of the line will be -

(A)2x+y=10 (B)2x-y=10
(C)x+2y=10 (D)x-2y=10

The equation to a line passing through the
point (2, —3) and sum of whose intercept on
the axes is equal to -2 is -
(A)x+y+2=00r3x+3y=7
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Q.17

Q.18

Q.19

Q.20

Q.21

Q.22

(B)x+y+1=00r3x—-2y=12
(C)x+y+3=00r3x-3y=5
(D)x—-y+2=00r3x+2y=12

The line bx + ay = 3ab cuts the coordinate axes
at A and B, then centroid of AOAB is-

(A) (b, a) (B) (a b)

(C) (&/3, b/3) (D) (3a, 3b)

The area of the triangle formed by the lines
x=0,y=0and x/a+y/b=1Iis-
(A) ab (B) ab/2
(C) 2ab (D) ab/3

The equations of the lines on which the
perpendiculars from the origin make 30° angle
with x-axis and which form a triangle of area

50 .
— with axes, are -

J3
(A)x++3y—-10=0
(B) V3x+y-10=0

(C)x+3y£10=0

(D) None of these

If a perpendicular drawn from the origin on any
line makes an angle 60° with x axis. If the
line makes a triangle with axes whose area is

5443 square units, then its equation is -
(A)x+/3y=18
(B) V3x+y+18=0

(C) V3x+y=18

(D) None of these

For a variable line x/a + y/b =1, a + b = 10, the
locus of mid point of the intercept of this line
between coordinate axes is -

(A)10x+5y=1 (B)x+y=10
(C)x+y=5 (D)5x+10y=1

If a line passes through the point P(1,2) makes
an angle of 45° with the x-axis and meets the
line x+2y —7=0inQ, then PQ equals -

242 32
W ®
(©) V3 (D) V2

Q.23

Q.24

Question
based on

Q.25

Q.26

Q.27

Q.28

Q.29

Q.30

Q.31

Q.32

A line passes through the point (1, 2) and makes
60° angle with x axis. A point on this line at a
distance 3 from the point (1, 2) is -

(A) (-5/2, 2~ 3+/312) (B) (3/2, 2+ 33 12)
(C) (5/2, 2 +3+/3/2) (D) None of these

If the points (1, 3) and (5, 1) are two opposite
vertices of a rectangle and the other two vertices
lie on the line y = 2x + ¢, then the value of ¢ is -
(A) 4 (B)-4

(©)2 (D) None of these

Angle between two Straight Lines

The angle between the linesy — x +5 =20
and \/§x—y+7:0is—

(A) 15° (B) 60°

(C) 45° (D) 75°

The angle between the lines 2x + 3y = 5 and
3X—-2y=7is-

(A) 45° (B) 30°

(C) 60° (D) 90°

The angle between the lines 2x —y + 5 = 0 and
3X+y+4=0is-

(A) 30° (B) 90°

(C) 45° (D) 60°

The obtuse angle between the liney = — 2 and
y=x+2is-

(A) 120° (B) 135°

(C) 150° (D) 160°

The acute angle between the lines y = 3 and
y=v3x+9is-

(A) 30° (B) 60°

(C) 45° (D) 90°

Orthocenter of the triangle whose sides are
givenby 4x -7y +10=0,x+y-5=0&
7X+4y—-15=0is -

(A) (-1,-2) (B)1.-2)

©) (1.2 (D) (1.2

The angle between the lines x — \/§y +5=0
and y-axis is -

(A) 90° (B) 60°

(C)30° (D) 45°

If the linesmx +2y+1=0and 2x+3y+5=0
are perpendicular then the value of mis -
(A) -3 (B) 3 (©)-13 (D)1/3
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Q.33 If the line passing through the points (4, 3) and
(2, A) is perpendicular to the line y = 2x + 3,
then A is equal to -

(A) 4 (B) 4
©1 (D)1

Q.34  The equation of line passing through (2, 3) and
perpendicular to the line adjoining the points
(-5, 6) and (-6, 5) is -
(A)x+y+5=0 (B)x-y+5=0
(C)x-y-5=0 (D)x+y-5=0

Q.35 The equation of perpendicular bisector of the
line segment joining the points (1, 2) and

(-2,0)is -
(A)5x +2y =1 (B)4x +6y=1
(C)bx+4y=1 (D) None of these

Q.36  If the foot of the perpendicular from the origin
to a straight line is at the point (3, —4). Then the
equation of the line is -

(A)3x—4y=25 (B)3x—4y+25=0
(C)4x+3y-25=0 (D)4x-3y+25=0

ti . . .
S Equation of Parallel and Perpendicular lines

Q.37  Equation of the line passing through the point
(1, -1) and perpendicular to the line 2x — 3y =5
is -

(A)3x+2y—-1=0 (B)2x+3y+1=0
(C)3x+2y-3=0 (D)3x+2y+5=0

Q.38  The equation of the line passing through the

point (c, d) and parallel to the line ax +by+c=0
is -
(A)a(x+c)+by+d)=0
(B)a(x +c)—b(y +d)=0
(C©a(x-c)+b(y-d)=0
(D) None of these

Q.39  The equation of a line passing through the
point (a, b) and perpendicular to the line
ax+hby+c=0is-

(A)bx—ay + (@2—-b?)=0
(B) bx —ay—(a2-b?) =0
(C)bx—-ay=0

(D) None of these

Q.40  The line passes through (1, —2) and perpendicular
to y-axis is -

Q.41

Q.42

Q.43

Q.44

Q.45

Q.46

Q.47

(A)x+1=0 (B)x-1=0
(C)y-2=0 (D)y+2=0

The equation of a line passing through (a, b)
and parallel to the line x/a+ y/b = 11is -

(A)xla+yb=0 (B)xla+y/b=2
(C)xla+ylb=3 (D)xla+yb+2=0

A line is perpendicular to 3x + y = 3 and passes
through a point (2, 2). Its y intercept is -

(A) 2/3 (B) 1/3

©)1 (D) 4/3

The equation of a line parallel to 2x — 3y = 4
which makes with the axes a triangle of area
12 units, is -

(A) 3x+2y=12 (B)2x -3y =12
(C)2x—-3y=6 (D)3x+2y=6

The equation of a line parallel to x + 2y =1 and
passing through the point of intersection
of the lines x—y=4and 3x+y=7is -
(A)x+2y=5 (B)4x+8y—-1=0
(C)4x+8y+1=0 (D) None of these

The straight line L is perpendicular to the line
5x —y = 1. The area of the triangle formed by
the line L and coordinate axes is 5. Then the
equation of the line will be -

(A)x+5y:5\/§ orx+5y:—5\/5
(B)x—5y=5+2 orx—5y=5+2
(C)x+4y=5+2 orx—2y=5+2
(D) 2x +5y =5+/2 orx+5y =52

If (0, 0), (-2, 1) and (5, 2) are the vertices of a
triangle, Then equation of line passing through
its centroid and parallel to the line x — 2y = 6 is-
(A)x-2y=1 B)x+2y+1=0
(C)x-2y=0 (D)x-2y+1=0

The equation of the line which passes through
(a cos®0, a sin®0) and perpendicular to the line
X secO + ycosecO = a is -

(A) x cosO +y sinb = 2a cos20

(B) x sin® —y cosO = 2a sin20

(C) x sind + y cosO = 2a cos20

(D) xcos6 — y sinB = a cos20
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Equation of straight lines through

Sl (xq, y1) making an angle o with
y =mX+¢C

Q.48

Q.49

Q.50

The equation of the lines which passes through
the point (3,—2) and are inclined at 60° to the

line J§x+y:1.
(A)y+2=0, V3x-y-2-343=0
(B) V3x-y-2-3y3 =0

(C)x—-2=0, /3x-y+2+343 =0
(D) None of these

(1, 2) is vertex of a square whose one diagonal
is along the x — axis. The equations of sides
passing through the given vertex are -
(A)2x-y=0,x+2y+5=0
(B)x—2y+3=0,2x+y-4=0
C)x-y+1=0,x+y-3=0

(D) None of these

The equation of the lines which pass through the
origin and are inclined at an angle tan-! m to the
line y = mx + ¢, are-
(A)y=0,2mx+(1-m2)y=0
(B)y=0,2mx+ (m2-1)y=0

(©)x=0,2mx+ (Mm2-1)y=0

(D) None of these

with respect to line

g Length of Perpendicular, foot of the
perpendicular & image of the point

Q.51

Q.52

Q.53

The length of the perpendicular from the origin
on the line \/§x7y+2:0is—

(A)3 (B)1

(C)2 (D) 2.5

The length of perpendicular from (2, 1) on line
3X—4y +8=0is-
(A)5 B4 (©)3 (D) 2

The length of perpendicular from the origin on
the linex/a+y/b=11is-

b a
(A) — (B) ——
vaZ?+b? Va? +b?
© _d (D) None of these
a+b?

Q.54

Q.55

Q.56

Q.57

The distance between the lines 5x + 12y + 13 =0
and 5x + 12y =9 is -
(A) 11/13
(C) 22/13

(B) 22/17
(D) 13/22

The distance between the parallel lines
y=2x+4and 6x =3y +5is -

(A) 17/4/3 (B) 1
(C) 3/+/5 (D) 175 /15

The foot of the perpendicular drawn from the
point (7, 8) to the line 2x + 3y -4 =0 s -

23 2 23
A | —,— B) |13,—

( )(13 13) ( )[ 13)

23 2 2 23
C)|-———— D)|-—,—
()[13 13} ()(1313j
The coordinates of the point Q symmetric to
the point P(-5, 13) with respect to the line
2x—-3y—3=0are-

(A) (11, -11)
©) (7,-9)

(B) (5,-13)
(D) (6,-3)

USE Lines passing through the Point of

Q
Intersection of two lines

Q.58

Q.59

Q.60

Q.61

The line passing through the point of
intersection of lines x + y — 2 = 0 and
2x—y+1=0and origin is -

(A)5x-y=0 (B)5x+y=0
(C)x+5y=0 (D)x-5y=0

The equation of the line through the point of
intersection of the liney =3 and x + y = 0 and
parallel to the line 2x —y =4 is -
(A)2x-y+9=0 (B)2x-y-9=0
C)2x-y+1=0 (D) None of these

The equation of the line passing through the
point of intersection of the line 4x -3y —-1=0
and 5x — 2y — 3 = 0 and parallel to the line
2x—-3y+2=0is-
(A)x-3y=1

(C)2x-3y+1=0

(B)3x—2y=1
(D)2x-y=1

The equation of a line perpendicular to the line
5x — 2y + 7 = 0 and passing through the point of
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intersection of linesy=x+7 and x +2y + 1 =0, Q.65 Ifthelinesax+2y +1=0,bx+3y+1=0,
is - cx + 4y + 1 = 0 are concurrent, then a, b, ¢ are
(A)2x+5y=0 (B) 2x + 5y =20 in -
(C)2x+5y=10 (D) None of these (A) AP (B) GP
Q.62  The equation of straight line passing through the (C_:) HP . . (D) None ) i
point of intersection of the lines x —y + 1 =0 Q.66  Find the fix point through which the line
and 3x + y — 5 = 0 and perpendicular to one of x(a + 2b) + y(a + 3b) = a + b always passes for
Et:\)m is - o 50 all values of aand b -
Xx+y-3=00rx—-3y+5=
A) (2,1 B) (1,2
(B)x—-y+3=0o0rx+3y+5=0 (C)(Z )1 (D)(l )2
(C)x-y-3=0o0rx+3y-5=0 ©@-1 D) (1.-2)
(D)x+y+3=00rx+3y+5=0 | . ]
Wy Bisector of Angle between two Lines
Question Conditi £
e Condition of concurrency Q.67 The equation of the bisector of the angle
between the lines 3x — 4y + 7 = 0 and
Q.63 Ifa, b, carein AP., then ax + by + ¢ = 0 will 12x-5y~8=01s-
. . (A)99x —77y +51=0,21x+27y-131=0
always pass through a fixed point whose (B) 99X 77y + 51 = 0, 21 + 27y + 131 = 0
coordinates are - (C) 99 ~77y + 131 =0, 21x + 27y 51 =0
(A)(1,-2) (B) (-1,2) (D) None of these
Q.68  The equation of the bisector of the acute angle
. . _ between the lines 3x — 4y + 7 = 0 and
Q.64  The straight lines ax + by + ¢ = 0 where 12X + 5y — 2 = 0 is-
3a + 2b + 4c =0 are concurrent at the point (A) 11X —3y - 9=0
(A) (112, 3/4) (B) (3/4,172) (B) 11x-3y+9=0
(C) (-3/4,-1/2) (D) (-3/4, 1/2) (C)21x+77y-101=0
(D) None of these
ANSWER KEY
LEVEL-1
Qus. | 1 2 4 5 6 7 8 9 (101112 | 13| 14| 15|16 | 17|18 19| 20
Ans.| C|C|B|C|C|A|]C|B|B|A|B|C|A|B|B|B|[B|B|B]|A
Qus. |21 (22 (23|24 | 25|26 (27 |28|29|30|31(32(33|34|35/|36|37(38(39]40
Ans.| C|A|C|B|]A|D|C|B|(B|D|B|B|A|D|C|A|JA]|C]|C]|D
Qus.| 41 |42 (43 |44 45|46 | 47 | 48 | 49 |50 [ 51| 52|53 |54 | 55|56 | 57| 58] 59| 60
Ans. (| B| D|B| B|A|D|ID|A|C|B|B|D|[C|C|[D|A[A]JA|[A]C
Qus. [ 61| 62|63 |64|65| 66| 67|68
Ans. | AlA|A|B|JA|C|A]|B

STRAIGHT LINE
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Straight Line and
Pair of Straight Lines

Topic 1 Various Forms of Straight Line

Objective Questions I (Only one correct option)

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

makes positive intercepts on the coordinate axes and the
perpendicular from the origin to this line makes an angle
of 60° with the line x + y =0. Then, an equation of the line
Lis (2019 Main, 12 April 11)
(@)x+/3y=8

(b) W3+ Dx+ (3 -1y=8/2

©3x+y=8

@ W3-Dx+ (/3 +1Dy=8/2

. The equation y =sin xsin(x +2) —sin?(x + 1) represents a
straight line lying in (2019 Main, 12 April 1)
(a) second and third quadrants only

(b) first, second and fourth quadrants

(c) first, third and fourth quadrants

(d) third and fourth quadrants only

Lines are drawn parallel to the line 4x -3y +2 =0, at a
distance % from the origin. Then which one of the

following points lies on any of these lines?

(2019 Main, 10 April 1)
1 2
(a) %’ Za - g

®) %i%@
B wB

. The region represented by |x— y| <2 and |x+ y|<2 is

bounded by a (2019 Main, 10 April 1)

(a) rhombus of side length 2 units
(b) rhombus of area 8/2 sq units
(¢) square of side length 22 units
(d) square of area 16 sq units

5.

If the two lines x+ (e —=1)y =1 and

2x+a%y =1, (@ OR- {0, 1)) are perpendicular, then the

distance of their point of intersection from the origin is
(2019 Main, 9 April 1I)

2 V2
(a) E (b) 5

2
R |12
7 ”ﬁ

Slope of a line passing through P (2, 3) and
intersecting the line, x + y =7 at a distance of 4 units

(©

from P, is (2019 Main, 9 April 1)
1-5 J7-1
RPN ®
1-7 JE-1
d
© 5 RNCES

If a point R4, y, z) lies on the line segment joining the
points P2, —3,4) and Q(8, 0, 10), then the distance of R
from the origin is (2019 Main, 8 April 1)

(2) 221 (b) V53
(0) 2414 @ 6

Suppose that the points (A, k), (1,2) and (-3, 4) lie on

theline L,. If a line L, passing through the points (%, k)

and (4, 3) is perpendicular to L;, then k/h equals
(2019 Main, 8 April 11)

1 1

a) —— =

(a) = (b) 3

(© 3 @ o

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

equidistant from the coordinate axes will lie only in
(2019 Main, 8 April 1)

(b) I quadrant
(d) L, II and IV quadrants

(a) IV quadrant
(c) I and IT quadrants
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10.

11.

12

13.

14.

15.

16.

17.

18.

If a straight line passing through the point P(-3,4) is

such that its intercepted portion between the

coordinate axes is bisected at P, then its equation is
(2019 Main, 12 Jan 1)

(a) x-y+7=0

(b) 4x -3y +24=0

() 3x—4y+25=0

(d) 4x+ 3y =0

If the straight line, 2x -3y + 17 =0 is perpendicular to
the line passing through the points (7, 17) and (15, B),
then B equals (2019 Main, 12 Jan|)

(a) ‘i;’ ® -5 3 () 5

5
) -
(© 3
If in a parallelogram ABDC, the coordinates of A, Band

C are respectively (1, 2), (3, 4) and (2, 5), then the
equation of the diagonal AD is (2019 Main, 11 Jan )

(a) 3x+ 5y -13=0

(b) 3x-5y+7=0

(¢) Bx =3y +1=0

(d) bx+ 3y -11=0

The tangent to the curve, y= xexzpassing through
the point (1, e) also passes through the point

(2019 Main, 10 Jan Il)
@) . 2f]

(©) (2, 3¢)

(b) (3, 6e)

@ % 2f

Two sides of a parallelogram are along the lines,
x+ y=3andx — y +3 =0. Ifits diagonals intersect at (2,
4), then one of its vertex is (2019 Main, 10 Jan 1)
(a) (3, 6) (b) (2, 6)
© @1 @ 3,5)

The shortest distance between the point % s O@and the

(2019 Main, 10Janl)

/5
d) ——=
(d) 5

curve y = Jx, (x >0), is

@ 3 ® 2 V3
2 4

3
(© ?

If the line 3x + 4y —24 =0 intersects the X-axis at the

point A and the Y-axis at the point B, then the incentre

of the triangle OAB, where O is the origin, is
(2019 Main, 10 Janl)

(@ 4,3 b 3.4
(© 4,9 @ 2,2
A point P moves on the line2x -3y + 4 =0. If Q(1, 4) and

R(3, —2) are fixed points, then the locus of the centroid of
APQR is a line (2019 Main, 10 Jan )

(a) with slopeg (b) with slopeg

(d) parallel to X-axis

A straight line through a fixed point (2, 3) intersects the
coordinate axes at distinct points P and Q. If O is the
origin and the rectangle OPRQ® is completed, then the
locus of Ris (2018 Main)
(a)3x+2y=6
() 3x + 2y =xy

(c) parallel to Y-axis

(b) 2x + 3y = xy
(d) 3x + 2y = 6xy
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19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Let k be an integer such that the triangle with vertices

(k,—3k), 6, k) and (- k,2) has area

28 sq units. Then, the orthocentre of this triangle is at

the point (2017 Main)
3

Wh- 1 0B f

Let a,b,c and d be non-zero numbers. If the point of
intersection of the lines 4ax+2ay+c=0 and
5bx+2by+d =0 lies in the fourth quadrant and is
equidistant from the two axes, then (2014 Main)
(a) 2bc—3ad =0 (b) 2bc+ 3ad =0

(c) 2ad -3bc=0 (d) 3bc+2ad =0

If PS is the median of the triangle with vertices P@2,2),
Q@6,—1) and R(7,3), then equation of the line passing
through (1,— 1) and parallel to PS is (2014 Main, 2000)
(a) 4x-T7y-11=0 (b) 2x+9y+7=0

(¢c) 4x+T7y+3=0 (d) 2x-9y-11=0

The x-coordinate of the incentre of the triangle that has
the coordinates of mid-points of its sides as (0, 1), (1, 1)
and (1,0) is (2013 Main)
@ 2+J2 () 2-42 (o) 1++42 (d) 1-+2

A straight line L through the point (3, —2) is inclined at
an angle 60° to the line +/3x + y = 1. If L also intersects
the X-axis, then the equation of L is (2011)
(@ y+/3x+2-3J3=0 () y-J/3x+2+3/3=0

(©) V3y-x+3+2J3=0 () V3y+x-3+2/3=0
The locus of the orthocentre of the triangle formed by
the lines 1+ p)x—py+p @ +p) =0,

A+ q@x—-qy+q(+qg) =0 and y = 0, where p # q,1s (2009)
(a) a hyperbola (b) a parabola

(c) an ellipse (d) a straight line

Let O(0, 0), P(3, 4) and Q(6, 0) be the vertices of a AOPQ.
The point R inside the AOPQ is such that the triangles
OPR, PQR and OQR are of equal area. The coordinates

of R are (2007, 3M)
4
© 5

W o @F. 25

Orthocentre of triangle with vertices (0, 0), (3, 4) and

(4, 0) is (2003, 2M)
3
© B-H

5

@B 0612

The number of integer values of m, for which the
x-coordinate of the point of intersection of the lines
3x+4y=9and y =mx+1is also an integer, is (2001, 1M)
()2 ®O0 (04 @1

A straight line through the origin O meets the parallel
lines 4x+2y =9 and 2x+ y +6 =0 at points P and
respectively. Then, the point O divides the segment PQ
in the ratio (2000, 1M)

(a)1:2 (b) 3: 4 (¢)2:1 (d)4:3
The incentre of the triangle with vertices (1, +/3), (0, 0)
and (2,0)1s (2000, 2M)

J3 J3
wdgH of G of g1 of

(d) 3,9
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30.

31.

32.

33.

34.

35.

36.

37.

38.

If Ay, A, Ay Ay, Ajand A; be a regular hexagon

inscribed in a circle of unit radius. Then, the product of
the lengths of the line segments AjA;, AjA,and AyA, is

(a) 3/4 () 3/3 (1998, 2M)
©3 e Lf

If the vertices P, @, R of a APQR are rational points,
which of the following points of the APQR is/are always
rational point(s) (1998, 2M)
(b) incentre

(d) orthocentre

(A rational point is a point both of whose coordinates are
rational numbers)

IfP(1,2),Q 4,6), R(G,7) and S (a, b) are the vertices of

(a) centroid
(c) circumcentre

a parallelogram PQRS, then (1998, 2M)
@a=2b=4 (b)a=3,b=4
©a=2,b=3 da=3,b=5

The diagonals of a parallelogram PQRS are along the
lines x + 3y =4 and 6x — 2y = 7. Then, PQRS must be a
(a) rectangle (b) square (1998, 2M)
(c) cyclic quadrilateral (d) rhombus

The graph of the function cos x cos (x + 2) — cos? (x + 1)
is (1997, 2M)
(a) astraight line passing through (0, - sin? 1) with slope 2
(b) a straight line passing through (0, 0)

(¢) a parabola with vertex (1, — sin? 1)

(d) a straight line passing through the point %g, - sin? 1@

and parallel to the X-axis

The orthocentre of the triangle formed by the lines
xy=0andx+ y=1,is (1995, 2M)
1 1
O

wfh 18
i1

(c) (0,0

If the sum of the distance of a point from two
perpendicular lines in a plane is 1, then its locus is

(a) square (b) circle (1992, 2M)
(c) straight line (d) two intersecting lines

Line L has intercepts a and b on the coordinate axes.

When, the axes are rotated through a given angle,
keeping the origin fixed, the same line L has intercepts

p and g, then (1990, 2M)

1 1 1 1
(a)a2+b2=p2+q2 (b)72+72:72+72

a b p q

1 1 1 1
(c)a2+p2=b2+q2 (d)7+7=7+7

a® p°- b ¢

If P=(1,0),Q =(-1,0) and R=(2,0) are three given
points, then locus of the points satisfying the relation
SQ? + SR? =2S8P? is (1988, 2M)
(a) a straight line parallel to X-axis

(b) a circle passing through the origin

(c) a circle with the centre at the origin

(d) a straight line parallel to Y-axis

39.

40.

The point (4, 1) undergoes the following three
transformations successively

I. Reflection about the line y = x.
II. Transformation through a distance 2 units along
the positive direction of X-axis.

III. Rotation through an angle g about the origin in the

counter clockwise direction.

Then, the final position of the point is given by the
coordinates (1980, 1M)

1 7
(a) @5 Eﬁ M) (-2, 74/2)
1 7
© @ L EQ @ (2, 742

The points (-a, - b), ©,0), (a, b) and (a?,a®) are
(a) collinear (1979, 2M)
(b) vertices of a rectangle

(c) vertices of a parallelogram

(d) None of the above

Objective Questions II
(One or more than one correct option)

41.

Let a, A, p OR. Consider the system of linear equations

ax+2y=\Xand3x -2y =L

Which of the following statement(s) is/are correct?

(2016 Adv.)

(a) If @ = - 3, then the system has infinitely many
solutions for all values of A and p

(b) If @ # — 3, then the system has a unique solution for all
values of A and [t

() If A + p = 0, then the system has infinitely many
solutions fora = - 3

(d) If A + p £ 0, then the system has no solution fora = - 3

42. For a >b >c >0, the distance between (1,1) and the
point of intersection of the lines ax+by+c¢ =0 and
bx+ ay + ¢ =0 is less than 2+/2. Then, (2014 Adv.)
(@) a+b-c>0 (b) a-b+c<0
(¢) a=-b+c>0 (d) a+b-c<0

43. All points lying inside the triangle formed by the points
(1, 3), (5, 0) and (- 1, 2) satisfy (1986, 2M)
(a) 3x+ 2y=20 (b) 2x+ y-1320
(c)2x-3y-12<0 (d)-2x+y=20

Fill in the Blanks

44. Let the algebraic sum of the perpendicular distance
from the points (2, 0) , (0, 2) and (1, 1) to a variable
straight line be zero, then the line passes through a
fixed point whose coordinates are... . (1991, 2M)

45. The orthocentre of the triangle formed by the lines
x+y=1,2x+3y =6 and 4x — y + 4 =0 lies in quadrant
number... . (1985, 2M)

46. If o, b and c¢ are in AP, then the straight line

ax+ by + ¢ =0 will always pass through a fixed point
whose coordinates are (...) . (1984, 2M)



