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Straight Line

Formulae
Slope (Gradient) of a line:

The trigonometrical tangent of the angle that a
line makes with the positive direction of the
X-axis in anticlockwise sense is called the slope
or gradient of the line. The slope of a line is
generally denoted by m. Thus, m = tan 0.

Y
B
B 9
. A® : R
XAIO "(XO|AX
Y’ Y’

i.  Slope of line parallel to X - axis is
ii.  Slope of line parallel to Y - axis is
m=tan 90°= oo .

iii. ~ Slope of the line passing through the points

Yo=Y

X, 1

(x,,y,) and (x,, y,) is , X, # X,
iv. Slope ofthe lineax +by+c=0,b # Oisa

a

b

v. If m and m, be the slopes of two
perpendicular lines, then m m, = — 1.

Equation of straight line in standard forms:

i.  Slope intercept form: The equation of a
line with slope ‘m’ and making an intercept
onY —axisisy=mx +c¢

ii. Slope - point form: The equation of a line
which passes through the point (x,, y,) and
has slope ‘m” isy -y, =m (x - x)

iii. Two point form: The equation of a line
passing through two points (x,, y,) and

Y% _X7X

Yi=Y, X7X%

iv. Double - intercept form: The equation of
a line which cuts off intercepts a and b from

(X,,y,) 18

the X and Y —axis is i+X:1
a b

v. Normal form: The equation of a straight
line upon which the length of the
perpendicular from the origin is p and this
perpendicular makes an angle a with X —
axis is x cos o, +y sin o =p

vi. Parametric form: The equation of the
straight line passing through (x, y,) and
making an angle O with the positive direction

X=X, _Y-y,

cosf®  sin®

is the distance of the point (X, y) on the line

from the point (x,y,).

of X — axis is =1, where r

General equation of a straight line and its
transformation in standard forms:
General form of equation of a line is
ax +by +c=0, its
c

i.  Slope intercept form: y= —%x —E,

a . .
slope m :_E and intercept on Y-axis is

T
b
ii. Intercept form : T A s
—c/a —c/b

. c
X intercept = (——j and
a

. ¢
y intercept =| ——
( b)

iii. Normal form : To change the general form
of a line into normal form, first take c to
right hand side and make it positive, then
divide the whole equation

by /a? + b2 like

__ax by c
Jai+b' Wal+b® Nal+b?

a
where coso. = ———,
Ja® +b’
. c
sina,=—

»P=
Ja? + b2 Ja? +b?
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4. Two intersecting lines:
i.  Angle between two intersecting lines:

a. If0isthe acute angle between the lines
with slopes mi and m,, then

m, —m
tan9= 1 2

I+mm,

b. If0isthe acute angle between the lines
ax+tby+tc =0 and +c, =0, and
ax+b,y+c,=0, then

azbl — albz
aa,+bb,

tan® =

ii. Point of intersection of two lines:
Point of intersection of two lines
ax+by+c =0andax+by+c,=0is

(x'y") :[blcz —byc, , Ca, ~G3y j
ale _azbl ale _azbl
5. Concurrent lines:

Three or more lines are said to be concurrent if

they meet at a point.

i If the three lines ax + by + ¢ =0,
ax+by+c,=0andax+by+ec, =0are
concurrent, then a (b,c, — b,c,) — b,
(ac, —ac,) tc (ab,—ab)=0

6. Length of perpendicular:

i.  Distance of a point from a line :

The length p of the perpendicular from the
point (X1’ yl) to the lineax + by + ¢ =0

Q

ax, + by, +c¢
va’+b’

Length of perpendicular from origin to the

is given by P =

c
Ja? +b?

ii. Distance between two parallel lines :

lineax +by+c=0is

The distance between two parallel lines
ax+by+tc =0andax+by+c,=0

¢, —C,
Ja? +b?
Shortcuts

Slope of the line equally inclined with the axis is
lor-1

is

Slope of two parallel lines are equal.

Equation of a line parallel to ax + by + ¢ =0 is
ax + by + A = 0, where A, is a constant.

Equation of a line perpendicular to ax + by +c=0
isbx —ay + A, =0, where A, is a constant.

If the equation of line be a sin 8 + b cos 6 = c,
then line

1 Parallel toitisasin© +bcos 6 =d

ii. Perpendicular toitisa

sin(hejm cos (E+9j=d
2 2
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U

MULTIPLE CHOICE QUESTIONS

Classical Thinking 8. The equation of a line through (3, — 4) and
perpendicular to the line 3x + 4y =5 is
6.1 Slope of a line, Equation a) 4x +3y =24 b) y—4=x+3
of a line in different forms A
Slope of a line which cuts intercepts of equal ¢) 3y—4x=24 d) y+4 :E(X -3)
lengths on the axes is
a) — 1 b) 0 9. Equation of a line passing through (1, 2) and parallel
to the liney =3x —11is
©) 2 d 3 a) yt2=x+1  b)y+2=3(x+])
The equation of the line whose slope is 3 and ) y-2=3kx-1) d)y-y-2=x-1
which cuts off an intercept 3 from the positive . fali h h th .
X - axis is 10. Equation of a line through the origin and
A) 39 b) 343 perpendicular to the line joining (a, 0) and (- a, 0)
y=I3X~- y=o3X is
c) y=3x+9 d) None of these a) y=0 b) x=0
If the co-ordinates of A and B are (1, 1) and &) x=-a dy=—a
(5, 7), then the equation of the perpendicular Y
bisector of the line segment AB is 11. The eql}ation of a line which bisects the line j(.)ining
a) 2x +3y =18 b) 2x—3y+ 18 =0 two po'lnts.(Z., - 19) and (.6, 1) and perpendicular
Q) 2x+3y—1=0 d) 3x—2y+1=0 to the line joining two points (— 1, 3) and (5, - 1),
is
The equation of the line passing through the point L _
(x', y") and perpendicular to the line PR 30 b) 2x-y-3=0
a) xy' + 2ay + 2ay' — x'y' = 0 c) 2x+3y=20 d) None of these
b) xy' + 2ay — 2ay' — x'y' = 0 12. The equation of line whose midpoint (x1 yl) in
C) va + 2ay 4 Zayv + lev = between the axes, is
d) xy'+ 2ay — 2ay' + x'y' = R 14_1_1
The equation of the line bisecting the line segment a) X, Y, - b) Xy 2
joining the points (a, b) and (a', b") at right angle,
is XY
a) 2(a—a)x +2(b-b)y=a>+ b —a”— b" ) X_1+y_1 = d) None of these
b) (a—a)x+ (b-Db")y=a’+b>—a”?-b"? 13. Th tion of ali ing through (¢, d) and
- N e . e equation of a line passing through (c, d) an
Z; Iz\I(a b)th+2(b b)y=a®+b"-a"-b parallel to ax + by + ¢ =0 is
one of these
a) ax+c)+by+d)=0
The equation of a line joining the origin to the ) & )+ +d)
point (— 4, 5) is b) a(x +¢)-b(y +d)=0
a) 5x+4y =0 b) 3x +dy=2 ©) alx—<)+bly -d)=0
) 5x—4y=0 d) 4x—5y=0 d) ax—¢)~bly-d)=0
The equation of the line which cuts off an | 14. The equa.ltion of a line pagsing th.rc.)ugh 4, - Q
intercept 3 units on OX and an intercept — 2 units and making an angle 45° with positive X-axis, is
on OY is a) x—y—-10=0 b) x-2y—-16=0
X y_, X ¥_, c) x-3y-22=0 d)x-2y-10=0
a) 3 2 b) 3 2 15. The equation of a straight line passing through
the points (- 5, — 6) and (3, 10) is
o) %%:1 d) %—%:1 a) x—2y=4 b) 2x—y+4=0
c) 2x+y=4 d) x-2y+4=0
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16.

17.

18.

19.

20.

21.

22.

23.

The equation of the line which cuts off intercepts
2a sec O and 2a cosec 6 on X-axis and Y-axis
respectively is

a) xsin®+ycos®—-2a=0

b) xcosO+ysinB-2a=0

c) xsec O+ ycosec®—-2a=0

d) xcosecO+ysecH—-2a=0

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

a) 2x+y+5=0 b) x+2y+3=0
c)x+ty+5=0 d) x+y+3=0

The equation of line perpendicular to x + ¢ is
a) y=d b) x=d

¢c) x=0 d) None of these

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

(2,—3) and (4, - 5), then (a, b) =

a) (1, 1) b) (-1, 1)

c) (1,-1) d-1,-1)

The equation of a line perpendicular to line
ax + by + ¢ = 0 and passing through (a, b) is
equal to

a) bx—ay=0 b) bx +ay—2ab=0

c) bx+ay=0 d) bx—ay +2ab=0

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

1 b 2
D) 3 )

4

o) 1 d 3

The number of straight lines which are equally
inclined to both the axes is

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

Let P(-1, 0), Q(0, 0) and R(3, 3/3) be three
points. Then, the equation of the bisector of the
angle PQR is

3
a) 7X+y=0 b) x+\/§y=0
3
©) Bx+y=0 d) X“‘%y:()

24.

25.

Thelinesax+by+c =0andax+by+c,=0
are perpendicular to each other, if

a)ab,—ba =0

b) aa,+bb,=0

¢) a’b, +bja, =0

d)ab +ab =0

The line passing through (1, 0) and (-2, \/5)

makes an angle of with X-axis.
a) 60° b) 120°
c) 150° d) 135°

6.2 Two intersecting lines and family of lines

26.

27,

28.

29.

30.

31.

The equation of a line through the intersection of
lines x — 0 and y = 0 and through the point (2, 2)
is

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

¢) y=x d)y=-x+2

For the lines2x + 5y = 1 and 2x — 5y =9, which
of the following statement is true?

a) Lines are parallel

b) Lines are coincident

¢) Lines are intersecting

d) Lines are perpendicular

The acute angle between the lines y = 3 and

y= V3x+9 is

a) 30° b) 60°

c) 45° d) 90°

The angle between the lines y=(2- \/§)X +5

and y=Q2+3)x-7 is

a) 30° b) 60°

c) 45° d) 90°

Equations of the two straight lines passing through
the point (3, 2) and making an angle of 45° with
the line x — 2y = 3, are

a) 3x+y+1=0andx+3y+9=0

b) 3x—-y-7=0andx+3y-9=0

c) x+3y—1=0andx+3y—-9=0

d) None of these

The value of k for which the lines 7x — 8x +5=0,
3x—4y+5=0and 4x + 5y + k=0 are concurrent
is given by
a) —45

c) 54

b) 44
d) — 54
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32.

33.

34.

35.

36.

317.

38.

The lines 15x — 18y +1 =10, 12x + 10y -3 =0
and 6x + 66y — 11 =0 are

a) Parallel b) Perpendicular

¢) Concurrent d) None of these

Ifu=ax+by+tc =0,v=ax+by+c, =0
b

and =219 , then the curve u + kv =0 is

a, b, ¢
a) same straight line u
b) different straight line
¢) not a straight line
d) None of these

The angle between the lines whose intercepts on
the axes are (a, — b) and (b, — a) respectively, is

2 2,2
a) tan"' 2 b b) ‘[an’lb—a
ab
2 2
¢) tan™ d) None of these
2ab

The angle between the lines

xc0s 30°+ysin30°=3 and x cos 60°+ y sin 60°=5
is

a) 90° b) 30°

c) 60° d) 45°

If the lines y = mx + ¢, y = mx + ¢, and
y = mx + ¢, are concurrent, then

a) m(c,—c,) +my(c,—c)+tmc ~c)=0
B)m(c, - ¢)+ my(c,-c)+tmc ~¢)=0
¢) ¢(m,—m,) +c,(m,-m)+c(m —m,)=0
d) C(m —m,) +c,(m,-m,)+ C,(m,—m,)=0
The angle between the linesax + by + ¢, =0
andax +by+c, =0,is

a) tan”' ab; +a,b, b) cot™ ab, +bb,
aa, —bb, a,b, —a,b,
) cotflale a,b, d) tan_lalbl__azbz
aa, +bb, aa, +bb,

6.3 Distance of a point from a line

If the length of the perpendicular drawn from the
origin to the line whose intercepts on the axes
are a and b be p, then

1

a) a’+ b*>=7p? b) a2+b2=?
1 1 2 1 1 1
) Stm=s D EtETe

39.

40.

41.

42.

43.

44.

The length of the perpendicular from the point

(b, a) to the line E_%zl is

a
2_ 2 2_ 2
2) a“—ab+b b) b°—ab+a
Ja? +b? Ja? +b?
? -b’ *+ab+b’
0 a“+ab-b d) a” +a
Ja? + b2 JaZ +b’

The length of perpendicular drawn from origin
on the line joining (x', y') and (x", y") is

1"

x'y"+x"y'

\/(X"— X 1)2 + (yvv_ y‘)z

a)

X’y"—X"y'
\/(X"_ X |)2 + (yﬂ_ yl)Z

b)

1 "

X'y +yvyvv
\/(X"+X')2 +(yn+yv)2

1 "

xX'x + yly"
\/(va+ X‘)Z + (yvv_ yv)2
The perpendicular distance of the straight line
12x + 5y = 7 from the origin is

d)

7 w 2
913 ) 13
S o L
) 13 ) 13

The length of perpendicular from (3, 1) on line
4x +3y+20=0,1s

a) 6 b) 7

c) S d) 8

The distance of the point (— 2, 3) from the line
x—y=51is

a) 52 b) 25

¢) 35 d) 53

Distance between the lines 5x + 3y — 7 =0 and
15x+9y + 14=01is

35 b L
RN ) 35
35 d 35
9 354 ) 2034
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45.

46.

47.

The position of the point (8, — 9) with respect to
the lines 2x + 3y —4=6and 6x + 9y + 8§ =0 is

a) Point lies on the same side of the lines

b) Point lies on the different sides of the line
¢) Point lies on one of the line

d) None of these

The length of perpendicular from the point
(a cos a, a sin o) upon the straight line
y=xtano+c,c>0is

a) ¢ cos o b) ¢ sin’ a
c) ¢ sec’ a d) ¢ cos’ a

The equations (b—c)x+ (c—a)y+(a—b)=0

and (b —cHx + (¢ —a}) y +a’ - b’ =0 will
represent the same line, if

a) b=c b)c=a

c)a=b d) All the above

Critical Thinking

6.1 Slope of a line, Equation

of a line in different forms

Equation of the hour hand at 4 O’ clock is
a) x—\/§y20= b) \/gx—yzO

c) x+\/§y:0 d) \/§x+y:0

A straight line through origin bisects the line
passing through the given points (a cosa., a sina)
and (a cosf, a sina), then the lines are

a) Perpendicular
b) Parallel

T
¢) Angle between them is N

d) None of these

A line L is perpendicular to the line 5x —y=1 and
the area of the triangle formed by the line L and
coordinate axes is 5. The equation of the line L is

a) x+5y=5 b) x+5y=15/2

d) x—5y=5J2

A line passes through the point (3, 4) and cuts off
intercepts from the co-ordinates axes such that
their sum is 14. The equation of the line is

a) 4x—-3y=24 b) 4x +3y=24

c) 3x—4y=24 d) 3x+4y=24

c) x-5y=5

5.

10.

11.

The equation of the line parallel to the line
2x — 3y =1 and passing through the middle point
of the line segment joining the points (1, 3) and
(1,=-7),1s

a) 2x—-3y+8=0

b) 2x —3y =8
c) 2x—-3y+4=0
d) 2x-3y=4

The intercept cut off from Y-axis is twice that
from X-axis by the line and line passes through
(1, 2), then its equation is

a) 2x+y=4 b) 2x+y+4=0

c) 2x—-y=4 d) 2x—-y+4=0

The equation of the straight line passing through
the point (a cos® 0, a sin® 0) and .perpendicular
to the line x secO + y cosecO = a is

a) xcos O —ysin 6 =acos 20

b) x cos O + y sin 6 = a cos 20

c) xsin 6 +ycos0=3 cos 20

d) None of these

Equation of the line passing through the point
(=4, 3) and the portion of the line intercepted
between the axes which is divided internally in
the ratio 5 : 3 by this point, is

a) 9x+20y+96=0

b) 20x +9y +96=0

c) 9x—-20y+96=0

d) None of these

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

a) x+2y=5

b) x—y+1=0

c)x+ty—-3=0

d) 2x+y-4=0

The point P(a, b) lies on the straight line
3x + 2y = 13 and the point Q (b, a) lies on the
straight line 4x —y = 5, then the equation of line
PQ is

a) x—-y=5 b) x+y=5
c)xty=-35 d x-y=-5

A line AB makes zero intercepts on X - axis and

Y - axis and it is perpendicular to another line
CD, 3x + 4y + 6 = 0. The equation of line AB is

b) 4x —3y+8=0
d) 4x—3y+6=0

a)y=4
c) 4x-3y=0
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12.

13.

14.

15.

16.

17.

18.

The line passing through (-1, m/2) and

. 4
perpendicular to J3sin®+2cos0 =—is
r

a) 2=~/3rcos0—2rsind
b) 5=—-23rcos®+4rsin®
¢) 2=+/3rcos0+2rsin0

d) 5=231cos0+4rsin®

The opposite vertices of a square are (1, 2) and
(3, 8), then the equation of a diagonal of the square
passing through the point (1, 2), is

a) 3x—-y-1=0 b) 3y—-x-1=0

¢c) 3x+y+1=0 d) None of these

The ends of the base of an isosceles triangle are
at (2a, 0) and(0, a). The equation of one side is
x = 2a. The equation of the other side is

a) x+2y—-a=0 b) x+2y=2a

c) 3x+4y—-4a=0 d) 3x—4y+4a=0

The points (1, 3) and (5, 1) are the opposite
vertices of a rectangle. The other two vertices
lie on the line y = 2x + ¢, then the value of ¢ will
be

a) 4 b) — 4

c) 2 d -2

The equation of the lines on which the

perpendiculars from the origin make 30° angle

with X-axis and which form a triangle ‘of area

50
E with axes, are

a) x+3y£10=0 b) Bx+y+10=0

c) xiﬁy_1o:o d) None of these

The line joining two points A(2, 0), B(3, 1) is rotated
about A in anti-clockwise direction through an
angle of 15°. The equation of the line in the new
position, is

2) VBx—y-23=0b) x-3y-2=0

¢) Bx+y-23=0d) x+3y-2=0

If the lines 2x + 3ay — 1 =0 and 3x+4y+ 1=0
are mutually perpendicular, then the value of a
will be

19.

20.

21.

22.

23.

24.

1
a) 5 b) 2

) —= d -2

The distance of the line 2x — 3y = 4 from the
point (1, 1) measured parallel to the line

5
a) \2 DY
1
c) f d) 6

The equation of perpendicular bisectors of the
sides AB and AC of a triangle ABC are
x—y+5=0andx + 2y — 0 respectively. If the
point Ais (1, —2), then the equation of line BC is

a) 23x+ 14y—-40=0

b) 14x —23y+40=0

c) 23x— 14y +40=0

d) 14x+23y—-40=0

Let PS be the median of the triangle with vertices
P(2,2),Q(6,—-1) and R(7, 3). The equation of the
line passing through (1,- 1) and parallel to PS is
a) 2x—9y-7=0

b) 2x—-9y-11=0

c) 2x+9y—11=0

d) 2x+9y+7=0

The intercept of a line between the coordinate
axes is divided by the point (— 5, 4) in the ratio
1 : 2. The equation of the line will be

a) 5x-8y+60=0

b) 8x—5y+60=0

c) 2x—-5y+30=0

d) None of these

The number of lines that are parallel to
2x + 6y + 1 = 0 and have an intercept of length
10 between the coordinate axes is

a) 1 b) 2

c) 4 d) Infinitely many

A straight line moves so that the sum of the
reciprocals of its intercepts on two perpendicular

lines is constant, then the line passes through
a) A fixed point b) A variable point

¢) Origin d) None of these
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25. A line through A(— 5, — 4) meets the lines
x+3y+2=0,2x+y+4=0andx—-y-5=0at
B, C and D respectively. If

[i)(&](i] hen the equati
AB AC AD , then the equation

of the line is

a) 2x +3y+22=0
b) 5x—4y+7=0
x) 3x—-2y+3=0
d) None of these

26. Inwhatdirection a line be drawn through the point
(1, 2) so that its points of intersection with the

line x + y=4is at a distance 76 from the given

point
a) 30° b) 45°
c) 60° d) 75°

27. Thesides AB, BC, CD and DA of a quadrilateral
arex+2y=3,x=1,x-3y=4,5x+ty+12=0
respectively. The angle between diagonals AC

and BD is
a) 45° b) 60°
¢) 90° d) 30°

6.2 Two intersecting lines and family of lines

28. The equation of a line passing through the point
of intersection of the lines 4x — 3y — 1 = 0 and
5x— 2y — 3 = 0 and parallel to the line
2y —3x+2=0is
a) x—3y=1
b) 3x—-2y=1
c) 2x—-3y=1
d) 2x-y=1

29. The straight line passing through the point of
intersection of the straight lines x + 2y — 10 =0
and 2x +y+5=01is
a) 5x—4y=0 b) 5x +4y=0
c) 4x—-5y=0 d) 4x+5y=0

30. The -equation of the straight line passing
through the point of intersection of the lines
5x —6y—-1=0and 3x + 2y + 5 =0 and
perpendicular to the line 3x — Sy + 11 =0 1s
a) 5x+3y+8=0 b) 3x-5y+8=0
c) S5x+3y+11=0 d) 3x-5y+11=0

31.

32.

33.

34.

35.

36.

37.

The equation of straight line passing through the
intersection of the lines x —2y=1and x + 3y =2
and parallel to 3x + 4y =0 is

a) 3x+4y+5=0 b) 3x+4y-10=0
¢c)3x+4y-5=0 d)3x+4y+6=0

The point of intersection of the lines

§+%:land%+g=l lies on the line
a) x-y=0

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

¢) (Ix+my) (a+b)=(/+m)ab

d) All of these

If the co-ordinates of the vertices A, B, C of the
triangle ABC are (— 4, 2), (12, — 2) and (8, 6)

respectively, then /B =

a) tan*[—g) b) tan™' [g]
c) tan‘{—%) d) tan™' [%]

If the lines y = 3x + 1 and 2y = x + 3 are equally
inclined to the line y = mx + 4, then m =

2 1+32 b) 1-342
7 7
3 113\5 0 11?\5

The angle between the lines

X cosa, +y sino, = p, and x cosa, +y sina,, = p,
is

a) 0,1+a, b) a, - a,

) 2a, d) 2a,

If the lines y=(2+\/§)x+4 andy=kx + 6 are

inclined at an angle 60° to each other, then the
value of k will be

a) 1 b) 2
c) —1 d -2
The lines

P-9@-nNy+E-p) =0
Q@-DC-py+t(P-9=0
Ct-p)x+t(Pp-q@y+t(g-r)=0are
a) parallel b) perpendicular
¢) concurrent d) none of these
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38. Which of the following lines is concurrent with
the lines 3x +4y+6=0and 6x +5y+9=07?

a) 2x+3y+5=0
b) 3x+3y+5=0
c) Ix+9y+3=0
d) None of these

39. The straight linesx +2y—-9=0, 3xt+ 5y —-5=0
and ax + by — 1 = 0 are concurrent, if the straight
line 35x — 22y +1 = 0 passes through the point
a) (a,b) b) (b, a)
c) (—a,—b) d) (a,—Db)

40. Ifthelinesax+y+1=0,x+by+1=0and
x+y+c=0(a,b, c being distinct and different
from 1) are concurrent, then

1 1 1
+ + =
l-a 1-b 1-c¢
a) 0 b) 1
: d) 3ab
©) a+b+c ) 3abe

41. Ifthelinesax+2y+1=0,bx+3y+1=0and
cx + 4y + 1 =0 are concurrent, then a, b, ¢ are in

a) A. P. b) G P.
c) H.P. d) None of these

42. The straight lines 4ax + 3by + ¢ = 0, where
a+b+c=0, will be concurrent, if point is

a) (4,3) b) (1/4,1/3)
c) (1/2,1/3) d) None of these

43. The value of A, for which the lines 3x + 4y =5,
5x + 4y =4 and Ax + 4y = 6 meet at a point is
a) 2 b) 1
c) 4 d 3

44. The equation of a line passing through the point
of intersection of lines 2x + 3y + 1 = 0 and
3x — 5y — 5 =0 and making an angle of 45° with
positive X-axis is
a) 2x—19y+23=0
b) 19x—-23y+15=0
c) 19x—19y- 23=0
d) 20x—19y+23=0

45. Which of the following represents the equation
of a line passing through point of intersection of
linesx +2y +5=0and 3x + 4y + 1 =0 and
passing through point (3, 2)?
a) 2x+3y-5=0 b) 3x+2y-13=0
¢) x+3y+13=0 d) 3x-2y-7=0

46.

47.

48.

49.

50.

51.

The equation of a line passing through the point
of intersection of lines x + 2y + 3 = 0 and
3x + 4y + 7 = 0 and perpendicular to the line
x—-y+9=0is

a) x+y+2=0 b) x-y-2=0
c)x+ty—-5=0 d) x+2y-5=0

Three sides of a triangle are represented by the
equationx +y—-6=0,2x+y -4 =0 and
x+2y—5=0. The co-ordinate ofits orthocentre is
a) (10, 11) b) (2,3)

c) (-2,-3) d) (-11,-10)

The equations of two equal sides of an isosceles
triangle are 7x —y+3=0andx+y—-3=0and
the third side passes through the point (1, — 10).
The equation of the third side is

a) 3x—-y-31=0orx+y+7=0

b) 3x—y+7=00rx+3y-31=0

c) 3x+y+7=00rx—3y-31=0

d) Neither 3x +y+7norx—3y—-31=0

For the straight lines given by the equation
2+k)x+ (1 +k)y=>5+ 7k, for different values
of k which of the following statements is true

a) Lines are parallel

b) Lines pass through the point (- 2, 9)

c¢) Lines pass through the point (2, — 9)

d) None of these

The diagonals ofthe parallelogram whose sides are
K+my+n=0,x+my+n'=0,mx+y+n=0,
mx + /y +n'=0 include an angle

E by =
) 3 ) 2
(12 —m?) 2Im
tan™'| ———— d) t "1[ ]
©) L12+m2J ) tan ? +m?

The opposite angular points of a square are (3, 4)
and (1, —1). Then the co-ordinates of other two
points are

o p(L.2).5(-L.3)
22 22

w o(L.2).5(L.3)
2°2 22

o p(2).5(-L.3)
22 22

d) None of these
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52.

53.

54.

55.

56.

57.

58.

59.

Ifa+b+c=0 and p#0 the lines

axt(b+c)y=p, bx+(ct+a)y=pand
cx+(a+b)y=p
a) do notintersect  b) intersect
¢) are concurrent d) none of these

The equation of straight line passing through point
of intersection of the straight lines 3x—y+2=0
and 5x — 2y + 7 = 0 and having infinite slope is
a) x=2 b) x+y=3

c) x=3 d) x=4

If vertices of a parallelogram are respectively
(0,0),(1,0),(2,2)and (1, 2), then angle between
diagonals is

T b =
2) 3 ) 5
3n PN

6.3 Distance of a point from a line

The points on the line x +y =4 which lie at a unit
distance from the line 4x + 3y = 10, are

a) 3, 1),(7,11) b) (3,1),(7,11)

¢) (-3, 1),7,11) d) (1,3),(-7,11)

If p and p' be the distances from origin to the
lines x seca +y coseco =k and

X coso — y sina. = k cos 2a, then 4p* + p” =

a) k b) 2k

c) k? d) 2k?

The distance between two parallel lines
3x +4y—8=0and 3x + 4y — 3 = 0 is given by
a) 4 b) 5

c)3 d) 1

The vertex of an equilateral triangle is (2, —1) and

the equation of its base is x + 2y = 1 . The length
of its sides is

4 o2
D s N

4 1
935 )5

The product of the perpendiculars drawn from

the points (+ v/a’ —b*, 0) on the line

icos@+zsin6 =1,is
a b

60.

61.

62.

63.

64.

65.

66.

a) a2 b) b?

c) a2+ b? d) a2 — b?

The ratio in which the line 3x + 4y + 2 = 0 divides
the distance between 3x + 4y + 5 = 0 and
3x+4y-5=0,is

a)5:3 b) 3:7

c)2:3 d) None of these

If 2p is the length of perpendicular from the origin

to the lines x + % =1, then a?, 8p% b? are in
a

a) A. P. b) GP.

c) H.P. d) None of these

A point equidistant from the lines

4x + 3y + 10 = 0, 5x — 12y + 26 = 0 and
7x+24y-50=01s

a) (1,-1) b) (1,1)

¢) (0,0 d) (0,1)

Which pair of points lie on the same side of
3x—8y—-7=07?

a) (0,—1) and (0, 0)

b) (4,—3)and (0, 1)

¢) (-3,-4)and (1, 2)

d) (—=1,-1)and (3, 7)

To which of the following types the straight lines

represented by 2x +3y—1=0and 2x+3y-5=0
belong

a) Parallel to each other

b) ‘Perpendicular to each other

¢) Inclined at 45° to each other
d) Coincident pair of straight lines

The equations of two lines through (0, a) which
are at distance 'a' from the point (2a, 2a) are

a) y—a=0and4x-3y—-3a=0
b) y—a=0and3x—-4y+3a=0
c)y—-a=0and4x—-3y+3a=0
d) None of these

Ifthe equation y =mx + ¢ and X cosa. + y sina=p
represents the same straight line, then

a) p=cVl+m’
b) c=pvl+m’
¢) cp=vl+m’

d) pP+ci+m*=1
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67.

68.

69.

70.

71.

72.

The equations of the lines through the point of
intersection of the lines x —y + 1 = 0 and
2x — 3y + 5 = 0 and whose distance from the

point (3, 2) is %, is

a) 3x—4y—-6=0and4x+3y+1=0
b) 3x-4y+6=0and4x—-3y—-1=0
c) 3x—4y+6=0and 4x—-3y+1=0
d) None of these

Equation of a straight line on which length of
perpendicular from the origin is four units and
the line makes an angle of 120° with the X-axis,
is

a) xJ3+y+8=0 b) x3-y=-8

c) x\/g—y=8 d) x—\/§y+8=0

In the equation y —y, = m(x — x) if m and x, are
fixed and different lines are drawn for different
values of y , then

a) The lines will pass through a single point

b) There will be a set of parallel lines

¢) There will be one line only

d) None of these

The equations of the lines passing through the

point (1, 0) and at a distance g from the origin,

are

a) \/§x+y—\/§:O,\/§x—y—\/§=O
b) Bx+y+V3=0,Bx-y+/3=0
c) x+\/§y—\/§:0,x—\/§x—\/§=0

d) None of these

(sin 6, cos 0) and (3, 2) lies on the same side of
the line x + y = 1, then 0 lies between

a) (0, m/2) b) (0, m)

c) (m/4, n/2) d) (0, m/4)

If we reduce 3x + 3y + 7 = 0 to the form
X cosal + y sina = p, then the value of p is

1 07
)55 ) 3

N7 7
) 930

Competitive Thinking

6.1 Slope of a line, Equation of
a line in different forms

The gradient of the line joining the points on the
curve y = x> + 2x whose abscissa are 1 and 3, is
a) 6 b) 5

c) 4 d) 3

The line passing through the points (3, — 4) and
(= 2, 6) and a line passing through (- 3, 6) and
9,-18)

a) are perpendicular

b) are parallel

c) make an angle 60° with each other

d) none of these

The lines y = 2x and x = — 2y are

a) parallel

b) perpendicular

¢) equally inclined to axes

d " coincident

If the line passing through (4, 3) and (2, k) is
perpendicular toy =2x + 3, thenk =

a) — 1 b) 1

c) -4 d) 4

The equation of a straight line passing through
the point (3, 2) and perpendicular to the line y = x
is

b) x+y=5

d x-y=1

The equation of the line perpendicular to the line

a) x-y=5
c) x+ty=1

X
. % =1 and passing through the point at which

it cuts X-axis, is

X y a X y b
—+=+—=0 —+=+—
2) a b b b) b a a
X Yy X y a
Z+2=0 e Al
9% a DH T

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

a) y—-x+1=0
c)y—-x+2=0

b) y—-x-1=0
d)y-x-2=0
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10.

11.

12.

13.

14.

15.

16.

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
a)x—-y+5=0 b) x+y-5=0
c)x-y-5=0 d) x+y+5=0
Equation of the line passing through (- 1, 1) and
perpendicular to the line 2x + 3y +4=01is

a) 2(y-D=3x+D b) 3(y-D=-2(x+1]
c)y-1=2x+1) d) 3(y-D=x+1

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

a) 2x+y—-8=0 b) 2x—-y-4=0
c)2x-y+4=0 d) 2x+y+7=0

A line is such that its segment between the straight
lines 5x —y—4=0and 3x + 4y —4 =0 is bisected
at the point (1,5), then its equation is

a) 83x—35y+92=0

b) 35x—83y+92=0

c) 35x+35y+92=0

d) None of these

The equation ofaline bisecting perpendicularly the
segment joining the points (—4, 6) and (8, 8) is

a) 6x+y—-19=0 b)y=7

c) 6x+2y—-19=0 d) x+2y-7=0

A (-1, 1),B(5, 3) are opposite vertices of a square
in jry-plane. The equation of the other diagonal
not passing through (A, B) of the square is given
by

a) x-3y+4=0 b) 2x—y+3=0
c)y+3x-8=0 d) x+2y-10
Equations of diagonals of square formed by lines
x=0,y=0,x=1andy=1 are

a) y=xy+tx=1 b y=xx+y=2

c) 2y=x,y+x=% d) y=2x,y+2x=1

The diagonal passing through origin of a
quadrilateral formed by x=0,y=0,x+y=1 and
6x+ty=31is

a) 3x-2y=0 b) 2x—-3y=0

¢) 3x+2y=0 d) None of these
Equation of the straight line making equal
intercepts on the axes and passing through the
point (2,4) is

a) 4x—-y—-4=0
c)x+ty—-6=0

b) 2x+y—-8=0
d) x+2y-10=0

17.

18.

19.

20.

21.

22.

The equations of the straight line passing through
the point (4, 3) and making intercepts on the
co-ordinate axes whose sum is — 1, is

a) 2 Y jand 2+
2 3 21

b) ~—¥=—tand =+ =-1
2 3 21
Xy y
——==land —+==1

9573 1

d) ~+Y=1and —+T=—1
21 21

The equation to the line bisecting the join of
(3,—4) and (5, 2) and having its intercepts on the
X-axis and the Y-axis in the ratio 2 : 1 is

a) x+y-3=0 b) 2x—-y=9

c) x+2y=2 d) 2x+y=7

If the straight line ax + by + ¢ = 0 always passes
through (1, — 2), then a, b, c are in

a) A.P. b) H.P.

c) GP. d) None of these

The inclination of the straight line passing through
the point (— 3, 6) and the midpoint of the line joining
the points (4, — 5) and (- 2, 9) is

d by =
T L

For what values of a and b, the intercepts cut off
on the coordinate axes by the line ax + by + 8§ =0
are equal in length but opposite in sign to those
cut off by the line 2x — 3y + 6 = 0 on the axes ?

a) a=—,b=—4

w | oo

8
b) a=——,b=—4
) 3

c) a:§,b24 d) a=—§,b=4
3 3

The medians AD and BE of a triangle with
vertices A(0, b), B(0, 0) and C(a, 0) are
perpendicular to each other, if

a) a=2b b) a=—+2b

c) Both (a) and (b) d) None of these

IMATHEMATICS - XI OBJECTIVE |

DGT Group - Tuitions (Feed Concepts) Xlth — Xllth | JEE | CET | NEET | Call : 9920154035 / 8169861448

12



DGT MH -CET 11th MATHEMATICS Study Material

U

Straight Line m

23.

24.

25.

26.

27.

28.

29.

30.

35
If [E, Ej is the midpoint of line segment

intercepted by a line between axes, the
equation of the line is

a) 5x +3y+15=0 b) 3x+5y+15=0

c) 5x+3y—-15=0 d) 3x+5y—-15=0

The slope of a line that makes an angle of measure
30° with Y-axis is

a) 3 b) -3

1

c) +/3 d) iﬁ

If /, m, n are in arithmetic progression, then the
straight line /x + my + n = 0 will pass through the
point

a) (- 1,2) b) (L-2)

c) (1,2) d (2,1

A straight line through the point A(3, 4) is such

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

a) x+y=7

b) 3x—-4y+7=0

c) 4x+3y=24

d) 3x+4y=25

If a straight line passes through the points

-1
[7, 1] and (1,2), then its x-intercept is

a) —2 b) — 1

c) 2 d) 1

The equation of the perpendicular bisector of the
line segment joining A(— 2, 3) and B(6, —5) is
a) x—y=-1 b) x—-y=3

c) x+ty=3 d x+y=1

The slope of the straight line which does not
intersect X-axis is equal to

1 1
— b _
a) 2 ) \/5
c) 3 d) o
If the three points A(l, 6), B(3, — 4) and
C(x,y) are collinear, then the equation satisfying
by x and y is
a) Sx+y—-11=0 b) 5x+13y+5=0
c) 5x—13y+5=0 d) 13x-y+5=0

31. Ifthe line px — qy = r intersects the co-ordinate
axes at (a, 0) and (0, b), then the value of a + b is

equal to
(q+p) r(q—p\
Ry ®) "\ Tpq

(p-q) (p+q)
c) r d r|—
) L Pq ) ) Lp - QJ
32. Equation of the line through (o, ) which is the

midpoint of the line intercepted between the
coordinate axes is

Xy Xy
a) —+==1 b) —+==2
x_y__ x_ y__
c) 1 d) 2

33. The equation of the line which is such that the
portion of line segment between the coordinate
axes is bisected at (4, — 3) is

a) 3x +4y=24 b) 3x—-4y=12
c) 3x—4y=24 d) 4x-3y=24
34. Two lines represented by equations x + y =1 and
x + ky = 0 are mutually orthogonal if k is
a) 1 b) — 1
c) 0 d) None of these

6.2 Two intersecting lines and family of lines

35. The equation of a line passing through the point of
intersection of thelines x+ 5y +7=0,3x+2y—-5=0
and perpendicular to the line 7x +2y—5=0, is
a) 2x—T7y—20=0
b) 2x+7y—-20=0
c) —2x+T7y-20=0
d) 2x+7y+20=0

36. A line passing through the point of intersection of
2x + y=5and x + 3y + 8 = 0 and parallel to the
line 3x +4y=11s
a) 3x+4y+3=0 b) 3x+4y=0
c) 4x—-3y+3=0 d)4x-3y=3

37. Equations of lines which passes through the points
of intersection of the lines 4x- 3y — 1 = 0 and

2x — 5y + 3 = 0 and are equally inclined to the
axes are

a) ytx=0 b) y—1=x£1(x-1)
c) x—1=£2@F-1D) d)yxx=2
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38.

39.

40.

41.

42.

43.

44.

45.

Angle between the lines L % =1land
a

——==1is
a
a4 b _, 2ab
a) 2tan”' — b) tan
) a ) a’ +b’
2 12
¢) tan” a2 EZ d) None of thes
a~ +

The angle between the two lines y — 2x = 9 and
x+2y=—1,is

a) 60° b) 30°

¢) 90° d) 45°
1 1 ) Xy

If —+—=0, then lines —+==1 and
ab' ba' a

Xy

—+==1

R are

a) Parallel

b) Inclined at 60° to each other

¢) Perpendicular to each other

d) Inclined at 30° to each other

Angle between x =2 and x — 3y = 6 is
b) tan' (3)

a) o

o l]
c) tan [3

The angle between the lines 2x —y + 3 = 0 and
x+2y+3=0is

a) 90° b) 60°

c) 45° d) 30°

If the lines ax + by + ¢ =0, bx + cy + a=0 and
cx +ay + b = 0 be concurrent, then

a) @+ b*+c3+3abc=0

b) a®+b*+c*—abc=0

c) @ +b*+c*—3abc=0

d) None of these

For what value of ‘a’ the lines x = 3,y = 4 and
4x — 3y + a = 0 are concurrent

a) 0 b) — 1

c) 2 d) 3

The lines 2x +y—1 =0, ax + 3y —3 =0 and
3x + 2y — 2 = 0 are concurrent for

a) Alla b) a=4 only
c) -1<a<3 d) a>0only

d) None of these

46.

47.

48.

49.

50.

51.

52.

53.

If the lines 4x + 3y =1,x—y=-5 and

Sy + bx = 3 are concurrent, then b equals

a) 1 b) 3

c) 6 d) 0

If a and b are two arbitrary constants, then the
straight line (a — 2b)x + (a + 3b)y + 3a+4b=0
will pass through

a) (-1,-2) b) (1,2)

c) (—2,-3) d) (2,3)

Ifa, b, c are in harmonic progression, then straight

. 1
line =+ Y +-=0 always passes through a fixed

a b c
point, that point is
a) (-1-2) b) (-1,2)
c) (,-2) d) (1,-1/2)
The equation to the sides of a triangle are
x—3y=0,4x+ 3y =35, and 3x + y = 0. The line
3x — 4y = 0 passes through
a) The incentre
b) The centroid
¢) The circumcentre
d) The orthocentre of the triangle

Two consecutive sides of a parallelogram are
4x + 5y = 0 and 7x + 2y = 0. If the equation to
one diagonal is lIx + 7y = 9, then the equation
of the other diagonal is

a) Xx+2y=0 b) 2x+y=0
c)x-y=0 d) None of these

The triangle formed by the lines x + y—4 =0,
3x+y=4,x+3y=41is

a) isosceles b) equilateral

c¢) right-angled d) none of these

The lines ax+ by + ¢ =0, where 3a+2b+4c =0
are concurrent at the point

a) (1/2,3/4) b) (1,3)

c) 3,1 d) (3/4,172)

The parallelism condition for two straight lines
one of which is specified by the equation
ax + by + ¢ = 0, the other being represented
parametrically by x = at + , y =yt + d is given
by

a) ad—-ba=0,=38=c=0

b) aa—by=0,=0=0

c) ao+by=0

d) ay=ba=0
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Straight Line

54.

55.

56.

57.

58.

59.

60.

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

line \3x + y=1, is

a) y+2=0,3x-y-2-3/3=0
b) x-2=0,Bx-y+2+3/3=0
¢) P3x—y-2-33=0

d) x—\/§y+2+3\/§=O

The point (— 4, 5) is the vertex of a square and
one of'its diagonals is 7x —y + 8 = 0. The equation
of the other diagonal is

a) 7x—y+23=0 b) 7y+x=30

c) Ty +x=3l1 d) x—7y=30

The line passing through the point of intersection
of x +y=2,x -y =0 and is parallel to
X+2y=>5is

a) x+2y=1 b) x +2y=2

c) x+2y=4 d) x+2y=3

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

a) above the X-axis at a distance of 3/2 from it
b) above the X-axis at a distance of 2/3 from it
¢) below the X-axis at a distance of 3/2 from it .
d) below the X-axis at a distance of 2/3 from it
The angle between the lines
xcosatysina=aandxsinf3—ycosf=ais

a) p-—a by t+p—a
c) g+[3+oc d) g—ﬁ+a

A line passes through the point of intersection of
the lines 3x +y+1=0and 2x —y+3 =0 and
makes equal intercepts with axes. The equation
of the line is

a) 5x+5y-3=0 b)x+5y-3=0

c) 5x—-y-3=0 d) 5x+5y+3=0

The length of the straight line x — 3y = 1
intercepted by the hyperbola x* — 4y* = 1, is

6 .
a) /10 units b) 5 units
i units d é 10 units
AN ) 3

61.

62.

63.

64.

65.

66.

The straight lines x + y =0, 5x + y = 4 and
x + 5y =4 form

a) an isosceles triangle
b) anequilateral triangle
¢) a scalene triangle

d) aright angled triangle

6.3 Distance of a point from a line

The points on the X-axis whose perpendicular

distance from the line > + Y_ 1 is a, are
a

2) %(bi\/az+b2), 0
b) b (bt +a’+b%),0
a

) %(ai Ja +b2), 0

d) None of these

The distance between the lines 3x + 4y = 9 and
6x+8y=151s

3 N
2 ) 10
c) 6 d) None of these

The length of the perpendicular drawn from origin

. Xy .
upon the straight line 3 4 =1is

2 1
2— b) 3—
a) 5 ) s
2 2

c) 4— d 3—
) 5 ) 5

Two points A and B have co-ordinates (1, 1) and
(3, —2) respectively. The co-ordinates of a point
distant /85 from B on the line through
B perpendicular to AB are

a) (4,7) b) (7,4)

c) 5,7 d) (-5,-3)

The equation of the base of an equilateral triangle

is x + y=2 and the vertex is (2, 1). The length of
the side of the triangle is

a) /3/2 b) 2
c) J2/3 d) None of these

IMATHEMATICS - XI OBJECTIVE |
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Straight Line

67.

68.

69.

70.

71.

72.

Let o be the distance between the lines
—x+y=2and x—y=2 and B be the distance
between the lines 4x — 3y = 5 and 6y — 8x = 1,
then

a) 20\2B=1la  b) 20820 =11B

c) 11\/5[3 =200 d) None of these

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

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

If the equation of base of an equilateral triangle
is 2x —y = | and the vertex is (— 1, 2), then the
length of the side of the triangle is

\@ 2
2) 43 b 73

o 0
) \1s )2

The vertices of a triangle are (2, 1), (5, 2) and
(4, 4). The lengths of the perpendicular from these
vertices on the opposite sides are

77 7

7 7 7
T T T b > 0 )
RN N N AN N T
) 7 7 7 d) 7 7 7
C) —F/= 7= T— ek kN
V5T 8IS V57 V1370
The vertices of a triangle OBC are (0, 0),
(=3, —-1) and (- 1, — 3) respectively. Then the

equation of line parallel to BC which is at % unit
distant from origin and cuts OB and OC, is

a) 2x +2y++2=0 b) 2x-2y-~2=0

c) 2x—-2y+ J2=0 d) None of these

The line L given by §+%:1 passes through
the point (13, 32). The line K is parallel to K and

the equation i+%=1. Then, the distance
c

between L and K is

73.

74.

75.

76.

77.

78.

The equation of one of the lines parallel to
4x — 3y =5 and at a unit distance from the point
-1,-4)is

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

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

The length of the perpendicular from the origin

Xcosa  ycosa

on the line —1=0is

a

The number of points on the line x +y =4 which
are unit distance apart from the line 2x + 2y =5
is

a) 0 b) 1

c) 2 d) Infinity

The distance between the parallel lines
y=X+a,y=x+bis

la—b]

0 s b) [a— b|
¢) [a+b| d) 'aj;

The equation of straight line equally inclined to
the axis and equidistant from the points (1, — 2)
and (3, 4) is ax + by + ¢ = 0, where

a) a=1,b=1,c=1 b)a=Lb=1c=-1
¢c)a=1,b=1c=2 d) None of these

A sstraight line passes through the points (5, 0)
and (0, 3). The length of perpendicular from the
point (4, 4) on the line is

g7

b =

oS
e

17 17
)5 9 \E
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Straight Line

Evaluation Test

If the line y = 7x — 25 meets the circle x> +y*>=25
atthe points A, B, then the distance between A and
Bis

a) 10 b) 10
©) 542 d) s

If f(a) = x cos o + y sin o — p(at), then the lines
f(a) = 0 and f(B) = 0 are perpendicular to each
other, if

a) o= b) a+B=§

c) |oc—[3|=g d) none of these

The locus of the orthocentre of the triangle formed
by the lines (1 + p)x — py + p(l + p) = 0,
(1+qgx—-—qy+q(l+q)=0andy=0, where
p#q,is

a) a hyperbola b) a parabola
c¢) anellipse d) astraight line

If the straight line ax + by + ¢ = 0 make a triangle
of constant area with coordinate axes, then

a) a,b,carein GP. b) a,c,barein GP.
¢) c,a,barein GP. d) none of these

Let 0<q <% be a fixed angle.

If P =(cos0, sinB) and Q =(cos(a.—0), sin(6 —0)),

then Q is obtained from P by

a) clockwise rotation around origin through an
angle o

b) anti-clockwise rotation around origin through
an angle o

¢) reflection in the line through origin with slope
tan o

d) reflection in the line through origin with

tana,

slope

Let P(— 1, 0), Q(0, 0) and R (3, 3\/3) be three

points. The equation of the bisector of the angle
PQR is

a) gx—i-yzo b) x+3y=0
c) \/§x+y=0 d) x+§y=0

7.

10.

11.

A square of side V lies above the X-axis and has
one vertex at the origin. The side passing through
the origin makes an angle o(0 < o < w/4) with
the positive direction of X-axis. The equation
ofits diagonal not passing through the origin is

a) y(cos o+ sin o) + x(cos o — sin o) = a
b) y(cos a — sin o) — x(sin . — cos &) = a
¢) y(cos o + sin a) + x(sin o0 — cos &) = a
d) y(cos o + sin o) + x(sin o + cos o) = a
A line L passes through the points (1, 1) and

1
(2, 0) and another line L’ passes through [E, 0)

and perpendicular to L. Then the area of the
triangle formed by the lines L, L' and Y-axis is

15 2
25 =)
) %3 ) T6

The number of integer values of m, for which the
x-co-ordinate of the point of intersection of the
lines 3x + 4y =9 and y=mx + 1 is also an integer,
is

a) 2 b) 0
c) 4 d) 1
If straight lines ax + by + p=0and x cos a + y

T
sin oo — p = 0 are inclined at an angle 2 and

meet the straight line x sin oo —y cos a = 0 at the
same point, then the value of a + b? is equal to

a) 1 b) 2
c)3 d) 4
A line Ax + y =1 passes through the point
A(2, -7) meets the line BC whose equation is

3x — 4y + 1 = 0 at the point B. The equation to
the line AC so that AB = AC is

a) 52x+ 89y +519=0
b) 52x + 89y —-519=0
c) 89x+52y+519=0
d) 89x +52y-519=0

0000
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Answer Key

@ Classical Thinking

. (A) 2. (A) 3. (A) 4 (B) 5 (A) 6 (A 7. (A 8 D) 9. (C) 10. (B)
11. (A) 12. (A) 13. (C) 14. (A) 15. (B) 16. (B) 17. (C) 18. (A) 19. (D) 20. (A)
21. (D) 22. (B) 23. (C) 24. (B) 25. (C) 26. (C) 27. (C) 28. (B) 29. (B) 30. (B)
31. (A) 32. (C) 33. (A) 34. (C) 35 (B) 36. (A) 37. (B) 38 (D) 39. (B) 40. (B)
41. (A) 42. (B) 43. (A) 44. (C) 45. (A) 46. (A) 47. (D)

@ Critical Thinking
1. © 2. (A) 3. (B) 4 (B 5 (B) 6. (A 7. (A 8 (C 9. (D) 10. (B)
11. (C) 12. (A) 13. (A) 14. D) 15. (B) 16. (B) 17. (A) 18. (C) 19. (A) 20. (D)
21. (D) 22. (B) 23. (B) 24. (A) 25. (A) 26. (D) 27. (C) 28. (B) 29. (B). 30. (A)
31. (C) 32. (D) 33. (D) 34. (D) 35. (B) 36. (C) 37. (C) 38. (B) 39. (A) 40. (B)
41. (A) 42. (B) 43. (B) 44. (C) 45. (B) 46. (A) 47. (D) 48. (C) 49. (B) 50. (B)
51. (C) 52. (A) 53. (C) 54. (D) 55. (A) 56. (C) 57. (D) 58. (B) 59. (B) 60. (B)
61. (C) 62. (C) 63. (D) 64. (A) 65. (C) 66. (B) 67. (C) 68 (A) 69. (B) 70. (A)
71. (D) 72. (D)

Competitive Thinking

1. A) 2. B 3 (B 4 ®) 5 @B 6 D) 7. B) 8 (A 9 (A 10. (B)
1. (A) 12. (A) 13. () 14. (A) 15. (A) 16. (C) 17. (A) 18. (C) 19. (A) 20. (D)
21. (D) 22. (C) 23. (C) 24. (C) 25. (B) 26. (C) 27. (A) 28. (B) 29. (D) 30. (A)
31. (B) 32. (B) 33. (C) 34. (B) 35. (A) 36. (A) 37. (B) 38. (A) 39. (C) 40. (C)
41. (B) 42. (A) 43. (C) 44. (A) 45. (A) 46. (C) 47. (A) 48. (C) 49. (D) 50. (C)
51. (A) 52. (D) 53. (C) 54. (A) 55. (C) 56. (D) 57. (C) 58. (D) 59. (A) 60. (D)
61. (A) 62. (A) 63. (B) 64. (Ay 65. (C) 66. (C) 67. (A) 68. (A) 69. (A) 70. (D)
71. (A) 72. (D) 73. (D) 74. (D). 75. (A) 76. (A) 77. (B) 78. (D)

Answers to Evaluation Test
1.C) 2.C) 3.D) 4B) 5D) 6C 7. A 8 D) 9. (A 10. (B)
11. (A)

MATHEMATICS - XI OBJECTIVE |

DGT Group - Tuitions (Feed Concepts) Xlth — Xllth | JEE | CET | NEET | Call : 9920154035 / 8169861448



DGT MH -CET 11th MATHEMATICS Study Material

DGT Group - Tuitions (Feed Concepts) Xlth — Xllth | JEE | CET | NEET | Call : 9920154035 / 8169861448

19



20

-@Classical Thinking

1. (A) 2. (A) 3. (A 4 @B 5 (A) 6 (A 7. .(A) 8 O 9 (C) 10. (B)
11. (A) 12. (A) 13. (C) 14. (A) 15. (B) 16. (B) 17. (C) 18. (A) 19. (D) 20. (A)
21. (D) 22. (B) 23. (C) 24. (B) 25. (C) 26. (C) 27. (C) 28. (B) 29. (B) 30. (B)
31. (A) 32. (C) 33. (A) 34 (C) 35. (B) 36. (A) 37. (B) 38 (D) 39. (B) 40. (B)
41. (A) 42. (B) 43. (A) 44. (C) 45. (A) 46. (A) 47. (D)

@' Critical Thinking |

. © 2 (A) 3 (B 4 B 5 (B 6 (A 7. (A 8 (€ 9. (@ 10. (B)
1. (C) 12 (A) 13. (A) 14. (D) 15. (B) 16. (B) 17. (A) 18 (C) 19. (A) 20. (D)
21 (D) 22. (B) 23. (B) 24. (A) 25. (A) 26. (D) 27. (C) 28. (B) 29. (B) 30. (A)
31. (C) 32. (D) 33. (D) 34 (D) 35 (B) 36. (C) 37. (C) 38. (B) 39. (A) 40. (B)
41. (A) 42. (B) 43. (B) 44. (C) 45. (B) 46. (A) 47. (D) 48. (C) 49. (B) 50. (B)
51. (C) 52. (A) 53. (C) 54. (D) 55. (A) 56. (C) 57. (D) 58. (B) 59. (B) 60. (B)
61. (C) 62. (C) 63. (D) 64 (A) 65 (C) 66. (B) 67. (C) 68 (A) 69. (B) 70. (A)
71. (D) 72. (D) S

Competitive Thinking

1. (A) 2. B 3 (B 4 (D) 5 B) 6 D 7. B 8 (A 9 A 10. (B)
11. (A) 12. (A) 13. (O 14 (A) 15. (A) 16. (C) 17. (A) 18. (C) 19. (A) 20. (D)
21. (D) 22. (C) 23. (C) 24. (C) 25. (B) 26. (C) 27. (A) 28. (B) 29. (D) 30. (A)
31. (B) 32. (B) 33. (C) 34. (B) 35 (A) 36. (A) 37. (B) 38 (A) 39. (C) 40. (O
41. (B) 42. (A) 43. (O) 44. (A) 45 (A) 46. (C) 47. (A) 48. (C) 49. (D) 50. (O)
51. (A) 52. (D) 53. (C) 54. (A) 55. (C) 56. (D) 57. (C) 58. (D) 59. (A) 60. (D)
61. (A) 62. (A) 63. (B) 64. (A) 65. (C) 66. (C) 67. (A) 68. (A) 69. (A) 70. (D)
71. (A) 72. (D) 73. (D) 74. (D) 75. (A) .76. (A) 77. (B) 78. (D)

Midpoint is (3; 4) and

@ Classical Thinking

6
1. The equation of line is LA slope of AB = 7
a a
=Rt p=a=_ . Slope of perpendicular= sl 1 = —2
coefficient of x 6/4 3
Slope = — - =-1 ) . C
coefficientof y . the required equation is

-2
— y—4=—@x-3)
2. From the figure, m =tan 8 = ry 3 :

= 2x+3y=18
=3=_ e '
3 _T z 4.  Slope of perpendicular = e
=o=-9 _l_ : ; 2a .
the required equationis y — )’ = - 2L (x—x')
: - a
Hence, the required equation is y = 3x - 9 = xy' +2ay—2ay —x'y' =0
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10.

11.

L2

13.

Midpoint ls[ —,

ey

a+a"b+.b.')

2

the required equation is '

a’'—a '[a+a']
x-—-

(3

= 2(b-b )+ 2(a—a)xr=b*—b? + a’ 2"
= -

L 4-0 -4
the reqmred equation is 5x + 4y 0.

,Here, mtercept on X-axis is 3 and intercept on

Y-axis is —2.
So, using double mtcrcept form, the required

e’quatzon of the line i is —3——5=1_.

The required equation passmg through 3,4
and having gradient -g is y+4= —(x 3).

The required equation which passes’ through
(1, 2) and its gradient m = 3,isy—2=3(x-1).
The required equation passing througﬁ 0, 0)

s Bavig arsdfient mz%,'is' y:%x

=x=0

Mid 6int=(4 —9) and slo . I 2
-1-5.

Hence, the required lineis y+9 = %(x—4)

= 3x-2y=30

Intersection point on X-axis is (2x;, 0) and on

Y-axis is (0, 2y). Thus equation of line

passing through these points is, — % = =2.

xl y I
The required equation w}:_u'qh passes through
(¢, d and its gradlent “ —%, is

y- d-———(x c)
—a(x—c)+by—d)=0 -

21

15,

16.

17.

19.

21.

23

R b
r=b=-]1,a=-1

20.

' ‘The required equation is

y+ 6 = tan 45°(; — 4)

=>x-y~-10=0

Equation of a line passing through the given

points is y—'(_6) su x—(—S)

| -6-10  -5-3
y+6  x+5
L2 2T s 2x—y+4=0
~16 -8

Using double intercept form, we get
e

2asec® 2acosec©

=xcos0+ysin0=2a

Equationof lineisy=mx+c
=>y=(tan 135°x-5=>y=—x-5
=>x+y+5=0

Since, the given line passes through (2, —3)
and (4, -5).

a b

Equation of line perpendicular to _
axtbyt+c=0isbx—ay+i=0 ... ... @ -
It passes through (a, b). ‘
ab—-ab+A=0=>A=0

Putting A = 0 in (i), we get bx — ay = 0 which
is the required equation.

The equation of a line passing through (2, 2)
and perpendicular to 3x + y = 3 is

y—zzé(x-z) orx—3y+4=0.

Putting x = 0 in this equation, we gety = _;l
- x 4
So, y — intercept = 3
Y
o RG,3V3)
PC1,0)[Q0,0)
Yf
Siope of QR = 3‘3/_ 0_\3 ie,0=60°

Clearly, ZPQR = 120°
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25.

26.

27.

28.

2

30.

31

OQ is the angle bisector of the angle PQR, so
line OQ makes 120° with the positive
direction of X-axis.

' There__fore, equation of the.bisector of ZPQR

isy=tan 120°x = yzl-\/ia—'x =§J§x+y =0
Gradient of the line which passes through

- V3-0_ 1
(l,O)and (_2,\/5) is m—j'i'—— —E
=:>tan9=—\/i§— |
af 1
—tan"| ——= |= 150°
= O=tan ( ﬁ) 1

The point of intersection is (0, 0) |
Thus, the equation of line passing through the
points (0, 0) and (2, 2) is y = x.

Let Ly =2x+ 5y — 7= 0 and L, = 2x- 55~ 9= 0,

so that m,=—%, mgzg '
5 5

Lines are neither parallel nor perpendicular,

also not coincident.

Hence, the lines are intersecting.

my = \E.mz-=0
tan 0 = V3-0
1+0
=0=60"= /3
| 1+4-3 | |
= 120°

Considering smaller angle 0’ = 60°.:
Slope of given line is %

m__

Thus, tan45° =+ 21 :>m=30r-;-1w
I+m.—
2
Hence option (B) is correct.
, 7 -8 5
The lines are concurrent, if |3 -4 5|=0
14 5 k

o (dk - 25) + 83k - 20)+ 5(15 + 16) 0
= k=-45 | .

32

33.

34.

35}

- 36.

38.

39.

3(12% + 10y — 3) — 2(15x— 18y + 1)
=6x+66y—11=0
Hence, the lines are concurrent.

u=ax+by+c=0,v=ax+by+c,=0

' a, b ¢
let t=—t=—1=
a, b, ¢
a b c
=a,=-1b,=-1c,=—"
c c c

Given that, u + kv =0
=ax+by+c +k(ax+by+c)=0
=ax+bytc+

{2l .
= alx(l+%]+b.y[l+~§]+c,(l+%)=0

" =axtbytc=0=u

Equatlon of lines are

—cot30° + cot 60°
1+ cot30° cot 60°
tan 60° — tan 30°
1+ tan 30° tan 60°

=130°

m -1 ¢

m, -1 ¢,|=0

ma-- =1 ¢,

-¢)=0

= my(c; — €3) + my(c; — ¢) + ma(cy

ab

Ja? +b?

5o

DGT Group - Tuitions (Feed Concepts) Xith — Xlith | JEE | CET | NEET | Call : 9920154035 / 8169861448



40.

41,

42.

43.

45.

46.

47

“Required length = '

y(x x')

Straight line y—y'=
Length of perpendicular
_ x'(y" _ y!) s y!(xl'l' - x!)
\/(xn _x1)2 =t (yrr ez yr)Z
xl’))ﬂ' o y!x" .
J(xu _ xr)z +(" _yr)z
.
V122 +5%| 13
4(3)+3(1)+ 20| _ .
s |
2-3-5|_10 _. 5

i+l | V2

Given lines are 5x +3y—7=0 ....(1)
and 15x+9% +14=00r

Required distance =

Required distance =

_5x+3y+1§£ =0 _ itk

Lines (i) and (ii) are parallel.
-

Required distance= |—==2=| = e
Ja? +b2| ’ [ 437

—35]= 35
334|334
Ly(8,-9) =2(8) + 3(-9) ~4=-15

L(8,—9)=6(8) + 9(-9) + 8 =-25
Hence, point lies on same side of the lines.

Here, equation of lineisy=xtana +¢,¢c>0

Length of the perpendicular drawn on line

from point (a cosa, a sing.) is
I-a'sina+acosatana.+c|

o © _.3
P—| Ji+tan’ o |t3600‘. i

The two lines will be identical if there exists
some real number k such that
B’ - =k-c), ¢’ -2’ =k(c-a),
S_b*=k(a—Db)
= b-c=0orb>+c?+bc=k
= c—-a=0orc’+a’+ac=k
— a-b=0ora’+b’+ab=k
= b=c¢,c=a,a=b ' -

' orbz-!-c +bc=c*+a’ +ca
= b —a’=c(a—b)
=b=aora+b+c=0

23

@ Critical Thinking

1.

Since the hour, minute and second hands

-always pass through ongm because one end of

these hands is-always at origin.

Now, at 4 O’ clock, the hour hand makes 30°
angle in fourth quadrant.

So, the equation of hour hand is

y=mx= y=——r=x

NE]

=>x+\/§y=0

Mid point of (a cosat, a sinet) and

(a cosB, asinf) is

P[ a(cosa +cosP) a(sina, + sinﬂ)]
2 ’ 2

Y
&

(acosa, asina)
P

B (acosp, asinf)
»X

0
Slope of line AB is

asinB-asina _ sinf-sina _
acosfp—acosoe  cosp—cosa .

and slope of OP is puhiank
cosa+cosf

sin® B—sin’ o,
cos’ B—cos’ a
Hence, the lines are perpendicular.

Now, m; xm, = =-1

A line perpendicular to the line 5x —y = 1 1s
givenbyx+5y—-A=0=L
¥

t form = +—2— =1
In intercep YT

' So, area of triangle is % x (Multiplication of

intefcepts)

1 A
= E(X)x(g) =5

>A=15V2
Hence, the equation of required line is
x+Sy=%3 V2
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Given,a+b=14=>a=14-b
Hence, the equation of straight lme 18

LB
14 - b b
Also, it passes through (3, 4)

3 4

14-b b

=b=8or7

Therefore, equations are 4x + 3y =
x+y=17

24 and
1+1 3-7
Mid point =| —,—— |=(1,-2
id po [2 5 ] (1,-2)
Therefore, required line is
y+2=%(x—1) =>2x—-3y=8

Let the intercept be a and 2a, then the equation

of line is —+-21=1
a Z2a

- through (1, 2), thereforea= 2.

.Hence, the required equation is 2x +y=4

, but it also passes

x cos 0 —y sin @ = a(cos’ 0 — sin*0) = a cos 20
B(0.b)
3
(_ 433 )
5

0 A@,0) .
By the section formula, we get a= 3 and

24

b=="
5

Hence, the required equation is given by
x . ¥ .

—(32/3) (24/5)

= 9x—20p+96=0

Let the equation of the line be 2 +% =1
a

The co-ordinates of the mid point of the

intercept AB between the axes are [E,EJ

2 2

%=1E=2:>a=2 b=

Hence, the equation of the line is
T E Y soy=4
2 4

10.

11.

12.

13.

14,

\/gsin[-g-+0]+2cos[§+0)=k

24

Point P(a, b) ison 3x + 2y =13
So,3a+2b=13 el D)
Point Q(b, a) ison 4x -y =35
So,4b-a=35 C T (i1)
By solving (i) and (i1), we get
a=3,b=2 '
Now, equation of PQ is

Y2 =N (x_xl)
%

X, =

y-n=

3.2

= y—2=——(x-3
Prg=g—E—3)

=y—2=—(x—3)

=hapty=3

Giveﬁ, line AB makes intercepts- on X-axis
and Y — axis so, (x1, y1) = (0, 0)

~ Slope of perpéndicular_ = %

Equation is y — 0= % x-0)
=4x—-3y=0

Perpendicular to J35in6 +2cos0 = J is
T

T
1t is passing through (-1, n/2)

ﬁsi_nat+2ccs7t=£:>k=2

wﬁcosE)'—2sinO=E
T

= 2=_\/§rco'sﬁ—2rsin@
Slope —83 2 =3

The diagonal isy—2=3x-1)
=3x-y-1=0

Line AB will pass through (0, 2) and (2a, k)

Y AQak
4

x=2a

(0,a)B
<

7

S
C(23,0)
But as we are given AB =AC

=k= Jda® +(k —.al)2 sy Rua D

2. _
Hence, the required equation is 3x— 4+ 4a =0
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13,

16.

1%

18.

Let ABCD be a rectangle.
Given, A (1,3) and C (5, 1).

CG, 1)

D

A L 2x+c
(1,3)
Intersecting point of dlagonal ofa rectangle is
same or at midpoint, -
So, midpoint of AC is (3, 2).

 Also, y = 2x + ¢ passes through (3, 2).

Hence,c=—-4

Let p be the length of the perpendicular from
the origin on the given line. Then its equation

_ in normal form is

x cos30°+y sm30°=por_s/_x+y=2p

This meets the coordinate axes at A(E,O)

V3
and B(0, 2p)
1{2p . 2p?
Area of ACAB=—| —= | 2p=—"~
_Z(JEJ e
2p° 50
! =p=+5.
BoBEP

Hence, the lines are \/3x + yx10=0

Here, slope of AB=1
=tanB=m=1
or 0=45°
tan (45° + 15°) = tan 60°
(- It is rotated anticlockwise so the angle
will be 45° + 15° = 60°)
Thus, slope of new line is /3
Y

;B
159

45°

—

0 A(2 0)

Hencc, the cquatmn is ys Bx+c , but it still
passes through (2,0),c=—-2 V3

Thus, required equation is

= \3x-23

-2 —3] TR T
—|]|=—|=—lo0r a=—
(3) )=

19.

20.

21.

25

The slope of linex+y=1is 1.

- It makes an angle of 135° with X-axis.

The equation of line passing through (1, 1)
and making an angle of 135° s,

x-1 _ y—1 _
cos135° sin135°
- x-1 y-1
YN ARV B

Co-ordinates of any point on this line are

(i)

If this point lies on 2x — 3y = 4, then

2(1—%}—3[“7%]:4 |

=r=2
Let the equation of perpendicular bxsector FN
ofABlsx -y+5=0 ... (1)
A(l1,-2)
E
R i ;
. (_xby l) (xzay2) I
The middle point F- of AB s
("‘2“ Az ]Whlch lies on line (i).
x—y=-13 .. (1)

Also AB is perpendicular to FN. So the
product of their slopes is —1.

»+2
x]- TR
On solving (ii) and (iii), we get B(-7, 6)

Similarly, C (l : 4 2}

1., xl==lorx;+y=-1 ....(ii0)

58
Hence, the equation of BC is 14x+ 23y~ 40=0
S = midpoint of QR = [6;7 A 1;3)

-2

ofPS=—2—-i]-3—=—~3
, y 28 9
2

The recjuired equation is y+l=§(x—l)
ie,2x+9y+7 =0 -
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22.

23.

. 24

2.

Let the co-ordinates of axes are A (a, 0) and
B(0, b), but the point (-5, 4) divides the line
AB in the ratio of 1 : 2. Therefore, the

0) and (0, 12).

Therefore, the equation of line passing
through these coordinate axes is given by
8x—5y+60=0

The equation of any line parallel to
2x+6p+T7=0is2x+6y+k=0.

; =15
co-ordinates of axes are T

This meets the axes at A[—l;—, )and

{2

By hypothesis, AB = 10

2 |
=>1/k—+—- 1‘10k =10

= 10 =3600 = k=1+6+/10
Hence, there are two lines given by
2x+6yi6x}(m=0

Take two perpendicular lines as the coordinate
axes. If a, b be the intercepts made by the
moving line on the coordinate axes, then the
equation of the line is

x Yy
—_==1 . i
E 1
Letl+l.=—1-
a b k
k k
ie, —+—=1 ...
g (i1)

The result (ii) shows that the straight line (i)
passes through a fixed point (k, k). "

The equation of line passing through
A5, ayis T2 o 214

cos® sin
Let AB= TI,AC =TIy, AD= I3
The co-ordinate of B is
(ry cos 8 —5,r,8in 6 —4)
which liesonx+3y +2=0

15

cos@+3sinO

rl_

Similarly, l—(():- =2c0s@+sin0® and

8 o chs0—ind
AD

26.

27.

28.

Putting in the given relation,

26

we - get
(2cosO+3sin6)’ =0
=5 tan(%‘:—3

3

The equation of linc is y + 4 =—§(x+ 5)

=2x+3y+22=0

‘Let the required line through the point (1,2) be

inclined at an angle 0 to the axis of X. Then its
1 -
equation is L :Z_E =r ...(1)
cos® sin® :

The co-ordinates of a point on the line (i) are
(1+rcos6,2+rsin@)

If this point is at a distance ? form (1, 2),

J6
3

thenr= —

Therefore, the point is

[Ja /6 J

1+ —-cos9, 2-|;T31n9 o

But this point lies on the line x + y =4

6

::»'—3—(cose+sin9)= lor

3
sinb+cos0=—=
J6

1, | NE)

—sin0+-—=cosf=—
R

...(Dividing both sides by v2 )
=3 sin(9+45°) sm60° or sin 120°

=0=15°or 75°

=

The four vertices on solving are A(-3, 3), B(l
1), C(1,-1) and D(-2, -2).

m,; = slope of AC = -1,

m, =slope of BD =1

mymp = -1 !

Hence, the angle between d1agonals AC and

-~ BDis 90°.

The point of intersection of the lines is (1, 1).

and slope of the line 2y — 3x + 2 = 0 is —;—
Hence, the equation is y — 1= -;— (x-1)
=3x—2y=1 _
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29.

30.

31.

32.

33.

34,

From option (B),
1 2 -10 : .
21 5({=1(0-20)-2(-25-10(3)=0

54 0
Hence, option (B) is the correct answer.

The point of intersection of Sx - 6y -1 =0
and 3x +2y+5=0is (-1,-1).

Now the line perpendicular to

x-Sy +11=0is 5x + 3y + k =0, but it
passes through (-1, -1)
=>-5-3+k=0=>k=8

Hence, required line is 5x + 3y + 8 =0.

The intersection point of lines x - 2y = 1 and

i xF 3y 21is (% %) and the slope of required

" line ==
4

Equation of required line is

.' _,lbi(x_lJ
ITE A\ 8)

x .21 1
D—+y=—+—=>3x+4y=5
4 77205 4

=>3x+4y~-5=0

Intersection point of the line  is
2 ,—a'-’—), which is satisfying all the
a+b a+b

equations given in options (A), (B) and (C).

‘Hence, (D) is correct.

Here, equation of ABisx+4y—4=0 ....(I)
and equation of BCis2x+y —22 =0 ....(ii)
Thus angle between (1) and (i1) is given by

—1+2

tan ' —4 =tan™ ©
1+(-—) « 8

Let © be the acute angle which 'the line
y = mx + 4 makes with the lines y = 3x + 1 and

Zy=x+3.
Then,
1
m__
o e {200 ‘and tan O = —2
1+3m ' ¥ 00
2
|m-3[ |2m 1
= f+3m|  [m+2)

35.

36.

ST

38.

39.

40.

27

=>m -m-6=1+(6m’-m-~1)
=5m’+5=00r Tm*-2m-7=0
= 7m*-2m-7=0

_1+5V2
7

_,I*cotoz1 +com2'|
Il+c:m:0tI cota, |

0 =tan

.-tan*ll tano, —tana, | _

Il-ih’czmc:n:.ztanc:n|__Otl %
k-(2+V3) _
1+k(2+f)
= k-2-+/3 =3 +2k3+3k
-20++3)
k= =-]
AT TN Y

P4 g~ T-p} 10 §G-r
q-1r r-p p-q|=|0 r-p
r-p p-q q-r{ |0 p-q
[ByCy > Ci+Cy+Cs]

Hence, the lines are concurrent.

W =T - B
|

- Ja W
I
<

Check by options.

From option (A), we get

346

6 5 9|=3(25-27)-4(12)+6(8)#0
2 35

From option (B), we get

13 4 6

6 5 9/=3(25-27)-4(3)+6(3)=0
3 3 5

The three lines are concurrent, if

1 2 -9
3 5 -5|=0
a b -1

=35a-22b+1=0
which is true if the line 35x — 22y + 1 =10
passes through (a, b). :

If the given lines are concurrent, then

a 1 1 a Il-a 1-a
1 b 1{=0=|1 b-1 0 {=0
1 1 e 1 0 c¢-1

[BYCs =5 Ca— Tyt Cs -5 €y - Ty]
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41.

- 42,

43.

45.

=ab-ec=D-Ob-1D1-3a)—(c-1)
(1-a)=0
a 1 1
=5 + + =0
I-a 1-b 1-c
[Divide by (1 —a)(1 —b)(1 —¢)]
1 1 1
= —+ + =1
1-a 1-b 1-c¢
It is given that the lines ax + 2y + 1 =0,
bx +3y+1=0and cx +4y + 1 =0 are
a 21
concurrent, therefore [b 3 1)=0

c 4 1

= -a+2b-c=0=>2b=a+tc
= a,b,carcin A. P.

The set of lines is 4ax + 3by + ¢ =0, where
atb+c=0. .
Eliminating ¢, we get 4ax + 3by—(a+b)=0
= a(dx—1)+b3y-1)=0

This passes through the intersection of the lines

45—1=0and3y—1=0

ie Jc—l —lz’e (li]
Vg 49y 3 Py 493 .

Given lines are 3x +4y=5,5x + 4y =4,
Ax + 4y = 6. These lines meet at a point if the
point of intersection of first two lines lies on
the third line. _ :
From3x+4y=5and5x+4y=4

13

-1
Weget x=—, y=—
¢ 2’ 773

This lies on Ax+ 4= 6 , if %[—%]4»4(1;] 6

=Ai=1

Equation of line through the point of
intersection of lines 2x + 3y + 1 =0 and
3x -5y —5=01is given by
2+3kx+(3-5k)y+(1-5k)=0
Slope of line is given by -
tan 45° = 213
3-5k
ik

=k=—
2

Equation of line is 19x— 19y —23 =0
‘Equation of line passing through point of

intersectionofu=0andv=0isu+kv=0
(x+2y+5)+k(Bx+4y+1)=0
It is passing through (3, 2)

47.

k=2

28

(B+2x2+5)+k(3x3+4x2+1)=0

k —_ g.
3
equation of line will be

(x+2y+5)- %(3x+4y+'1)=0
=>3x+2y-13=0

Equation of line passing through point of
intersection of x + 2y + 3 =0 and
3x+4y+7=0is
x+2y+3)+kBx+4y+7)=0
=({1+3kx+(2+4k)y+3+7k=0... (i)
~(1+3k)

Slope of equation (i) is m, =
pe of equation (i) is m, 2 Lk

and slope of given line is m; = —: =1....>11)

Since (i) and (ii) represent perpendicular lines.
1my = - |
-(1+3k) o] =
-(2 +4Kk)
equation of required line is
x+2y+3)-1C8x+4+7)=0
Sx+y+2=0

Equation of AD is

x+ty-6)+k(x+2y-5=0
= (1 +kx+(1+2k)y—(6+5k)=0..3)

BZx+y4OC'

(1+k)
(1+2k)
and Slope of BC = mz——2_
=-1 [+ AD 1L BC]

3

Slope of AD=m; =

4
From (i), equation of AD is _
x-2y=9 L. (ii)
Similarly, equation of BE is
x—-y=-12 . (iii)
By solving equation (ii) and (iii), we get

x=-11,y=-10"

H=(-11,-10)
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48.

49.

50. -

S1.

Any line through (1 ~10) is glvcn by
y+10=m(x—-1) 2 ;
Since, it makes equal angle say ‘a’ with the
given lines 7x —y+3=0andx+y—3=0

S m-7 _ m-(-)

C1+7m 1+m(-1)

=% m=1 or—3
3

Hence, the two posmble equations of tthd side
are 3x+y+7=0,x-3y-31=0.

Putting k = 1, 2, we get .
3x+2p=12 s sk (i)
4x+3y=19 .(iD)

" The given lines are not parallel.

Hence on solving them, we get
x==2,y=9
- Therefore, the lines pass through( —2, 9)

Since, the distance between the parallel lines
Ix + my +n=0and /x + my + n’ = 0.is same as
the distance between - parallel lines
mr+y+n=0and'mx+ly+n'—“0
Therefore, the parallelogram is a rhombus.

Since, the diagonals of a thombus are aI nght

angles, therefore the reqmred angle is g

Slope of AC=5/2.

Let m be the slope of a line mchned at an

angle of 45° to AC, \_
, oD
Then. tan45° = £—— 25 :‘;»In:--Z,i
T 37
‘D i s D)
- 45q
45
45
45°
AQGAH B

Tllh-l.ls., ‘lét. the slop'é.é}'@_. orDC be % and that

otavarscs -1
Then, equation of AB'is 3x 27y +'19'=0.
Also the equation of BC is 7x + 3y —4=0

On solving these equations, we get B"[;%', %]

32,

=5

54.

53.

29

Now let the co-ordinates of the vertex D be
(h, k). Since the middle points of AC and BD

arc¢ same

2

1 5 1

1 1Y 1 9
ol [ W T s
( 2] OI=h=3

= k==

2

Hence, D=(?-,lj
R 2'3

By the given condition of a + b+ ¢ = 0, the
three lines reduce to

Cx-y=L or 2orZp=0).
7 a b ¢

All these lines are parallel. Hence, they do not
intersect in finite plane.

Required line should be

Bx- p+2)+ABx-2y+7)=0 o)

= B3+5Ax—2A+1y+(2+70)=0

i y=3+'sxx+2+71 (ii)
2h+1 2% +1

As the equation (ii), has infinite slope,
2A+1=0

= A=-12

Putting A =-1/2 in equation (i) we have
Gx—y+2)+(=1/2)(5x -2y +T)=0
=>x=3

Here,

; 2-0
Slope of I diagonal = m, =_6=1
= 0, =45°

d 44 . 2=0
Slope of II"” diagonal = m, -
= 6, =90°
T
:>92~91 =45° = Z
Lctthepomt be (h, k),thenh+k 4.....(0)
and
| = 4h+3k-10
NIOT

= 4h+3k=15.....(ii) and
4h+3k=5 )

On solving (i) and (11), and (1) and: (m), we get

- the required points (3, 1) and (-7, 11).
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56.

57

58.

59.

.. -4p2+p12.___

K 1

Jsec? o+ cosecza’

Here, p=

- 2
and p'= kcosZa |

Jeos? o +sin’ o |
4k
sec’ o+ cosec’a
+ k?(cos® a—sin® o)’
1
= 4K? sina. cos’a, + k? (cos*o + sina)
- = 2K cos’a sin’a

= IK(sin’a + cm;zlvr:r.)2

=LK?

Let the distance of both lines be p, and p;
from origin, then p, =—§ and p, :—% ;
Hence, distance between both the lines

5:1

=|p1_Pz|:*§

A@2,-1)

BC=2BD=2A15

pl_pz:[waz —b*cosf+0- ab}
Jb%cos?0 +a’sin’0
9 [—b\m2 —b*cosd ~—ab}
Jbcos?0 +a’sin’0 )
~ —[b*(a® —b’)cos’@ —a’b’]
~ (b%cos0+a’sin’0)
_ b*[a’ —a’cos’0 + b*cos’0]
- b’cos’d +a’sin’0
_ b*[a’sin’0 + b’cos’6]
~ bcos?0+a’sin’0

=b2 L

60.

61.

62.
63.

64.

- 65,

66.

30

Lines3x+4y+2=0and 3x+4y+ 5 =0 are
on the same side of the origin. The distance

N 2-5 3
between these lines is d, =|——=—=|= .
- . .\‘3.__*_42,] 5

Lines 3x + 4y+2 =0 and 3x+4y—5=0are on
the opposite sides of the origin. The distance

2+5 | 7
between these lines is d, = |——==|=—.
' . v3¥+42 5

Thus, 3x + 4y + 2 = 0 divides the distance

between3x+4y+5=0 and3x+4y—-5=0

inthe ratiod, : d,i.e.,3: 7.

; 0+0-1
2p = |~
. 1 1
a2 B
1 1 1 1 1 2
;> a—

i e A i
a® b’ 4p® a’ b 8’

- = 2% 8p’ bPare in HP.

Lengths of perpendicular from (0,0) on the
given lines are each equal to 2.
Ley-n=3¢-1D)-8(-1)-7<0
L(3,7]=3X3—-8X7.—7<0 .

Hence, (-1, —1) and (3, 7) lie on the same side
of line. '

LetL;=2x +3y~7=0and
L252I+3y—'5:’0 ’

Here, slope of L, = slopeof L, = _.g.

Hence, the lines are parallel.

Equation of any line through (0, a) is
y—a=mx—-0)ormx-y+a=0 voenll)
If the length of perpendicular from (2a, 22) to

. 2a)—2a
the line (i) is “a’, then a=:l:m( g)-zata
_ : Jm® +1
4
=>m=0,—
3

Hence, the required equations of lines are
y—a=0,4x-3y+3a=0

If the given lines represént the same line, then
the length of the perpendiculars from the

‘origin. to ‘the lines are equal, so ‘that

I
Vi+m®  VJeos® a+sin’

— = pV1+m’
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67.

68.

69.

70.

71.

72.

Point of intersection is (2, 3).

Therefore, the equation of line passing
through (2, 3) is y — 3 = m(x - 2)
ormx—-y—-(2m-3)=0 - -

According to the condmon,_
[3m-2-(@m-3)| _ 3 4
| Viem® | 5 4’3
Hence, the equations are 3x — 4y + 6 =0 and
4x—-3y+1=0.
Slope =3 . __

Y

Line is y=~\/§x+c 1

\ N

=V3x+ty=c¢

Now%=|4| \
=c=8 \%ﬁxﬂﬁs
= xVJ3+y= 18 P TR -

Since, m (gradient) and x; are tixed and y, 1§
variate, then they, form a set of parallel lines
because gradient of every line remains ‘m’ .

The equation of lines passmg 'through (I 0) is
given by y =m(x - 1).

Its distance ﬁ'or_n origin is —g '

A

=——$m i«/_

S =

Hence,thelmesare-\f_x+y J_ 0 and
V3x - y— Y3 =0

As (sin 0, cos 8) and (3, 2) lie on the same

side of x + y — 1 = 0, they should be of same

sign. L
sin@+cos®-1>0as3+2-1> 0

2sin[e+35J>1
4
T 1 T
in( 0+— |>—= = 0<8< —
= snf0+} >y =0<0<

Givenformis3x+3y+7 0

T )
e e i 5 i B0
\/_:35 3 »«32 J32§é32
. 7 !
=
3& 3\/_)’ W3

pﬁlglﬁ zm

31

@ Competitive Thinking

1.

The points are (1, 3) and (3, 15).

15-3 12
Hence dient= —— =— =6
g 3=1 2
-3 9-(-3) |

Hence, the lines are parallel.

Since, mm, =(2) [—%] =—

the lines are perpendicular.
mym; =— 1

::,(12‘ i)(Z)-—I:zk Besiionid

The equation of a line perpendicular to
x-y=0is—x-y+c=0 ..(»0)

Since, the line passes through (3, 2).
3-2+¢=0 :

c=5 _

Putting ¢ =5 in (i), we get

xXxty=35

The given line is bx —ay = ab ....(i)
It cuts X-axis at (a, 0).
The equation of a line perpendicular to (i) is
ax+by=k.
Since, the line passes through (a, 0) => k=a"
Hence, required equation of line is ax+ by = a’
Le., S pial

b a b

The equation of a line perpendicular to

x+y+1=0isx-y+A=0.
Since, the line passes through the point (1 23
1-24+A=0

A=l

Hence, required equation of line is
y—-x—1=0

Let the equation be Ept. g,
a -a

—>x-y=a we()
But, it passes through (-3, 2)

tg=-32=-5§

Putting the value of a m (1), we get

_x=y+5=0
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10.

11.

12

13.

14.

The required equation passing through (-1, 1)
and having gradient -3— is

y-1= %(x+ DN=>2(y-1)=3(x+1)
Midpoint = (3, 2).

the required equation is y —2 =2 (x -3)
=>2-y—-4=0

Any line through the middle point M(1, 5) of
the intercept AB may be taken as
x__l__y_”ﬁ_r o)
cos® sin®
Since, the points A and B are equidistant from
M and on the opposite sides of it.
Therefore, if the co-ordinates of A are
obtained by putting r = d in (i), then the co-
ordinates of B are given by putting r = —d.
Now, the point A(1 + d cos8, 5 + d sinB) lies
on the line 5x -~y —-4=0and
point B(1 —d cos®, 5 — d sin®) lies on the line
Ix+4y—4=0.
5(1 +dcosB)-(5+dsin@)-4=0
and 3(1 —dcos0) +4(5—-dsinf)-4=0
Eliminating ‘d’, we get oo =ﬂnﬁ

35 83
Hence, the rcqmred line is e b, or

35 83
83x — 35y +92=0.
Midpoint = (2, 7)

- Slope of perpendicular =—6

the required equationisy—7=—-6 (x—2)

=6x+y—-19=0

The required diagonal passes through the
midpoint of AB and is perpendicular to AB.
So, its equation is y — 2 = -3(x — 2) or
y+3x-8=0. -

Co-ordinates of the vertices of the square are
A(0, 0), B(0, 1), C(1, 1) and D(1, 0).

=1
©1)B 2 c(1,1)
x=0 x=1
OOA y=0 DOO

~ Now, the equatlon of ACis y=x and of BD is

y- 1———(x 0) ::>x+y—1

15.

16.

17.

I8.

32

From figure, diagonal BD is passing through
origin, therefore its equation is given by

e

5) —(2/5) 5

=3x-2y=0

Let the equation of the line be i+%:-=1.
e a

Given,a=b

- So, equation of lineisx +y=a
. ‘Singe, this line passes through (2, 4).
‘244=a- :
=>a=%"
. theé required equation of line is x + y = 6
Loy —6=0 .

Here,a+b=-1

r‘equirfedlineis-f—-‘——z——ﬁ ..... @)
' a l+a

Since, line (1) passes through (4, 3).
¥ i

a I+-a-_
=>4+4a-3a=a+a’

= ai=4.

=a=+2"

, Sors e x y
the required lines are 3-5-—-1 and
~x—.'+—¥—=1-,.

22 . ¥

'Equati&n of the line has its intercepts on the

X-axis-and Y-axis in the ratio 2 : 11i.e., 2a and
a L

x ¥ ;, E s .

e + = 5 t=>x+2y= Za wreeal(1)

me () also passes through rmdpomt of
(3, - 4)and (5, D ie., (4,~1) -
4+2(-1)=2a=3a=1 "~

Hence, the equation of required line is

x+2y=2
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18,

20.

21.

22.

23.

ax + by + ¢ = 0 always passes thrpugﬁ (1, —2_),
a—-2b+c=0=>2b=a+c ' '
Therefore, 2, b and c are in AP,

Midpoint of the line joining the 'points @, -5)

. (4-2 =549
and(29) (-—2—-,.2 ) (12)
Inchnauon of straight line passing through
point (-3, 6) and midpoint (1, 2) is
_2-6
T1+3

vtanleit, |

Py
4

The equation of lines in intercept form are
R |

-8/a -8/b

=3, 2 _ o

According to the given conditi_on,

B -t
a - b

= a='—§- andb=4

Y

&

A

(0,b)

E (a/2,b/2)

C

From figure,

(22) (35)--

=a’=2b> > a=+2b

Let the points of the required line on X-axis
and Y-axis be A(a, 0) and B(0, b) respectively.

Since, [z ;) Is tmdpomt of AB.

3 dO+b 3

an 'aBandbS-
277 2

atg
2

the equatwn of line is +=;-=.l .

— 5x+3_‘y~ 15=0

24

25.

| 26.

27.

28.

29,

30.

3.

33

Since, the line makes an angle of measure 30°
with Y-axis. Therefore, the line will make an
angle of measure 60° or — 60° with X-axis.
Slope of line = tan 60° or tan(—60°)

=3 or —ﬁ =':i:.vﬁ_

Since, I, m, n are n A.P.
2m=[+n

- Given equation of line is ix + my=n=0

Consider, option (B),

If the point (1, —2) satisfy the given equation.
I-2m+n=0=2m=I[+n

=> [, m, nare A.P.

The required equation of line is

220 m+3y=24
6 8

(2= _ 1 2
Siupes = ==
BRSO
2 2
S0, equation of the lineisy — 2 = ;(x -1)
- 2 4 |
-

Putting y = 0, to find x-intercept, %x + % =
=>x=-2

x-intercept = —

Midpoint of given line segment = (2, —1)

Now, slope of the line segment ?8— -1

Slope of the required line segment is 1
the required equatlou oflineisy+1=1(x-2)
=>x—-y=3
Here, the straight line is parallel to X-axis
So, the slope of such a line = 0.
Since, the required line will be a line passmg
through A and B.
y-6 _ x-1
6-(—4) 1-3
= 10x-10=2y+12=>5x+y -

11=0

Since, px — qy = r intersects at X—ams and
Y—axls
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32, - Let P[a=~;—,ﬂ=—;~} be the midpoint of the |

line joining (a, 0) and (0, b).

a=% =a=20 1)

and B= % =b=2B ...(i)

/.;,_,:

(0, b) .

o

Equation of a straight line cutting off mterccpts a
and b on X-axis and Y-axis respectively is
a-b
x y

= —+—=1

238 ...[From (i) and (i)]

>4 =2

Q| =

™ =

a+0=4=>a=8 'y
Now

andb—;—o-=— =>b=—6 w—i’a)

@)\

33.

the required equation of

" the line iy Zad=1
8 —6

3 W s gy=24

34. : iHere, m=-1,m,= -II(J.

For orthogonal lines,

3 _.m1m2=—-l = %.z—] =k=-1
35. ' Point of intersection of the lines is (3, -2)

Also, slope of perpendicular = %

Hence, the equationis y +2 = % (x—3)

= 2% Ty—20=0

36.

37.

38.

39.

40.

41,

Point of intersection is y :._I% and x = 5

34

23

34 dy EI 42D _69-84_ .
- - .
Hence, required.line is 3x + 4y +3 =0

' Slopes of the lines are 1and 1

Y - _
CQy
45° ¥ ox
O

Since, the point of intersection’is (1, 1)
. Hence, the required equations are

y-1=%l(x-1)

The lines are bx + ay‘—'ab =0and

bx —