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Find the distance between the points (2, — 3) and (-6, 3).

Find the distance between the points (0, 0) and (3, 4).

Find the distance between the points (2, 3) and (1, — 4).

Find the distance between the points (a— b, a+ b)and (a+ b, a- b).

Find the distance between the points (cos o, — sin a) and (- cos a, sin a)
Find the distance between the points (a cos a, a sin o) and (a cos B, a sin ).

Show that the following points are the vertices of an isosceles triangle O (0, 0), A(8, 2)
and B (5, — 3).

The vertices of a triangle ABC are A (1, 1), B(2, 3) and C (5, 7) find cos A.

Show that the following points are the vertices of a right-angled isosceles triangle
A(7,9),B(3,-7)and C(- 3, 3).

Show that the following points represent a rectangle O (0, 0); A(0, 5), B(6, 5) and C (6, 0).
Show that the following points represent a square A (3, 2), B(0,5), C(- 3, 2) and D(0, - 1).
The opposite angular points of a square are (2, 0) and.(5, 1). Find the remaining. points.

Draw a quadrilateral in the cartesian plane, whose vertices are (-4, 5) (0,.7); (5, —5) and
(-4, —2). Also, find its area.

Find a point on the x-axis, which is equidistant from the points (7, 6) and (3, 4).

The base of an equilateral triangle with side 2a lies along the y-axis such that the mid-point
of the base is at the origin. Find'vertices of the triangle.

Find the distance between P(x,;y,) and Q(x,, y,) when (i) PQ is parallel to the y-axis,
(ii) PQ is parallel to the x-axis.

Two vertices of an equilateral triangle are (0, 0) and (3, /3 ). Find the third vertex.
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MATHEMATICS - XI | Distance Formula and Its Applications NCERT-Solution

Date: 12/10/2021

S1. Let A(2,-3)and B (-6, 3) be the points then

AB= (-6 -27 +{3-(-3))°

= (=82 +(3+3)° = |J(-8) +6°
= ./64+36 = \/ﬁ = 10 units.

S2. Let A(O, 0)and B (3, 4) be points then

AB = |J(0-3)? +(0 - 4)?
= J9+16 = V25 = 5 units

s3. Let A(2,3)and B(1,-4)

AB = |J(1-2)? + (-4 - 3)?
= [1+49 = 5/2

S4. lLet A(a-b,at+tb)andB(a+b,a-Db)

AB = \/[(a+ b) —(a— b)f +[(a—b)-(a+ b)]

= (2b)%% (=2b)’
= J8h? = 242b

S5. Let A (cos a, —sin a) and B (= ces'a, sin a)

AB = \/(—cos o —cos a)* 4 (sin o + sin @)’

= |4 cos® o+ 4sin” o

= \/4 (c0s® ¢, + sin® o)

= J4(1) =2

S6. Let A(acos a, asina)and (acos 3, asin 3)

AB = \/az (cos B —cos 0,)? + &> (sin B — sin o)

= a\/cos2 B+ cos® o — 2 cos o cos B+sin® B +sin® o.—2sina sin B
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= a,/2 — 2(sin o sin B + cos o, cos B)

= a\2-2cos(o.—B) = a./2[1-cos(a - B)]

., 0—P . 0-
= a,/2-2sin> —~— =2asin —~—.
\j n n—

s7. Let 0(0,0), A(8,2), B(5 -3)

OA= \/(8-0)?+(2-0) = 68

OB = \[5-0)+(-3-0y = V34

AB= J(5-8) +(-3-2) =34

As, OB = AB, the triangle is isosceles.
s8. Let, a=BC= \(5-27+(7-3} =25 =5

b=AC= (5617 +(7-1)

= V52 =213
and c=AB=J2-12+@3-1 =5

Applying cosine rule,

b*+c¢*-a®> _ 52+5-25 _ 8

2bc _ "2(2\13)(Y5) 65

Cos A=

S9. Let A(7,9), B(3,—7)and C (-3, 3)
AB? = (3274 (-7-9%=16 +256='272
BC? = (~3-3)*+ (3+7)°=36 +100= 136

AC*=(-3-7+(3-9%2=100 + 36 =136
Now, BC? +-AC? = 136 + 136 = 272.= AB*
By Pythagoras theorem triangle is right angled and AC=BC = triangle is isosceles.

$10. Let O (0, 0), A (045), B (6, 5) and C (6, 0)

OA= (0—0)*+(5-0)* =5,

BC=./(6-6)°+(0-5) =5

AB= \[(6-0)+(5-5)7 =6

OC = \/(6-0)?+(0-0)* =6
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OB = \/(6-0)*+(5-0) = /51
Now, OA? + AB? = (5)° + (6)° = 51 = OB?

As, opposite sides are equal and one angle is 90°, it is a rectangle.

Si1. let A(3,2), B(0,5), C(—3,2)and D (0,-1).

AB= \J(0-37 +(5-27 =18

BC= \[(-3-0)+(2-57 = 18

CD = \J(0+3)° +(-1-2)> = /18

DA= 3-0)+(@2+17 =18

Now, AC? = \[(-3-3)%+(2-2)*=36
AB? + BC?* =18 + 18 = 36 = AC?

Since, all the sides are equal and one angle is 90°, hence it is square.

S$12. Let the unknown vertex be B (a, ).
We know that

D c(5 1

AB? = BC?
= (@=2)°+ (B=0)°=(a—5)>+ (B - 1) A(2,0) Bo, B)

o — 4o+ 4+ B2 =a’— 100+ 25 +B7=2p + 1
6o + 23 = 22
= B=11-3a ()

U

As, B=90° we get

AB? + BC? = AC?
= (@=2)"+(B-0)"+ (@=5F #(B~1)°=(6-2)°+ (1-0)°
o —4a+4+p+a’ 100+ 25+ BP—2B+1=10

U

20 + 2p% — 140 =2p+20=0
o2+ BP=Ta—B+10=0
= o+ (1M=30)°-7a—-(11-3a)+10=0 [From (i)]

U

U

= o?+95° + 121 —660— 7o — M. +3a+ 10=0
= 1002 —700 + 120 = 0

= ®=70+12=0 = a=43

From (i)
whenoa=4,3=-1, whena=3, =2

Therefore, the required vertices are (4, —1) and (3, 2).
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$13. Join AC. Now we have two triangles, AABC and AACD.

Area (AABC) = %|—4(7+5)+O(—5—5)+5(5—7)|
1 1
= —|-48+0-10|==-x58=29.
2 2
Area (AACD) = %|—4(—5+2)+5(—2—5)—4(5+5)|
= 1|12—35—4O|=§=3‘I.5.
2 2

Now, Area of quad. ABCD =29 + 31.5 =60.5 sq. units.

$14. et the point on x-axis be P(x, 0)
Let A be (7, 6) and Bbe (3, 4)

Now,

and

Given

or

or
or

or

or

or

or

PA= \(x - 7)? + (0 - 6)
PA? = (x— 7)° + 36

PB = \/(x -3)? +(0 - 4)?
PB? = (x — 3)* + 16

PA = PB

PA? = pB?

(x=7)?+36=(x-3)>+16
X—14x+49+36=x+9—-6x+16
—14x + 6x=25-85

- 8x=-60
8x =60

2x=15 =— x=1—5
2

Hence, the required pointis [1?5 0].

$15. AT.Q., two triangles AABC and AA'BC are possible.
Given BC =2a and mid-point of BC is‘at (0, 0).

=

OB=0C=a

i.e., coordinates of B and C are (0, a) and (0, — a), respectively.

As triangles are equilateral, we have in AABC

AB=BC=CA=2a
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Applying Pythagoras theorem
OA= JAB*-0B’
= |/(2a)’ - &
= \/4a2 ~a®> =3a% =3a
Similarly, OA’ = \/3a

As A and A’ lie on X-axis, coordinates of Aand A’ are (\/ga ,0)and (- J3a, 0), respectively.

Vertices of AABC = (0, a), (0, —a), (/3a, 0)
Vertices of AA'BC = (0, a), (0, —a), (—+/3a, 0).
$16. (i) Inthis case, X1 = X2 4y
Q (X2, ¥o)
Now, PQ = \/(xz - X )+ (Y, =¥,V P (X1, %)
X' > X
= JO+(y, - y,)’ ©
= Iyz _y1| . .
(i) In this case, Yi=VYo AY
. > (X1, Y1) (X5, Vo)
Now, PQ = (X, - X2+ (¥, - ¥) Pl Q
X' > X
= (X, - x,?+0 o
=X, — X,]|. X
S17. Let the third vertex be P(x, y) and let O (0, 0) and.A (3, /3 ).
Now, OP = OA =AP
OF? = QA% = AP?,
OP?* = OA?
- ¢+ y? = (037 +(0-3)?
= X+ = 12 ()
OF? = AP?
- X+ y?= (3 =X+ (V3 - y)?
=9 ¥’ —6x+3+ ) -23y
= 6x + 23 y=12 .. (i)

From Eq. (i) and (ii), we get

x2+[%] =12
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= 4x° —12x=0

= 4x(x—-3) =0
= x=0,3
From (i), y= 2= for x=0, y=2+3

V3

for x=3, y=- \/5
Hence, the point is (0, 243 yor (3, — \/5)
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Aline passes through (x,, y,) and (h, k). If slope of the line is m, show that k—y, = m(h-x,).
Find the value of x for which the points (x, — 1), (2, 1) and (4, 5) are collinear.
Show that the following points are collinear (1, 3), (2, 5) and (4, 9).

For what value of k are the three lines 2x -5y +3=0,5x-9y+ k=0and x-2y+1=0
conccurent?

Find the area of a triangle whose vertices are (2, 3), (4, — 1) and (7, 0).

Prove that the following points are collinear. Also, find the equation of the line.
(1,3),(3,5)and (5, 7)

If a = b = ¢, prove that the points (a, a°), (b, b?) and (c, ¢?) can never be collinear.

Show that the lines x—y =6, 4x— 3y =20 and 6x + 5y + 8 = 0 are concurrent. Also find their
point of intersection.

Find the area of the triangle formed by the lines y - x=0, x+y=0and x- k= 0.

If the points (a, b), (a,, b,) and (a — a,, b — b,) are collinear show that ab, = a, b. Also show
that the line joining the given points passes through the origin.
If the point (a, 0), (0, b) and (1, 1) are collinear, show that g +% =1.

£=1 X

Show that the following sets of these lines are concurrent g 5 ' b + % =1and x=y.

By using the concept of equation of a line, prove that the three points (3, 0), (-2, -2) and
(8, 2) are collinear.

If the lines 2x+ y—3=0,5x+ ky—-3 =0 and 3x - y— 2 = 0.are concurrent, find the value
of k.

If lines whose equations are y = m,x+ c,, y = mx ¥+ ¢, and y = m,x + ¢, meet in a point
then prove that m,(c, =.c,)+ m,(c, — ¢,) + m,(c,=¢;) =0

For what values of k are the three lines 4x+7y-9=0,5x+ ky+15=0and 9x-y+6=0
are concurrent,

The coordinates of points A, B and Care (1, 2), (- 2, 1) and (0, 6). Verify that the medians
of the triangle ABC are concurrent. Also, find the co-ordinates of the point of concurrency
(centroid).

Prove that the following lines are concurrent:
5x—-3y=1, 2x+ 3y =23, 42x+ 21y = 257
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NCERT-Solution

S1. Letthe points be A(xy, y4) and B(h, k).

Now, Mag = u
and Mag =M
Hence, k=y =m

h - x,
or k—y,=m(h-x,)

which is the required result.

S2. Letthe pointsbe A(x,—1),B(2, 1) and C(4, 5).
Now as the points are collinear, therefore

Mag = Mpc
1+1 2
Now, Mag = =
A8 2-xXx 2-x
5-1 4
and Mg = ——=—=2
€ 4_2 2
AS mAB=mBC
2
We have =2
2—-Xx

2=2(2-X)=4 - 2x
or 2x =4 -2
= 2x=2 = x=1.

S$3. Ifthe points are collinear, the area of the triangle formed by them will be zero.

oo
Area of atriangleisgivenby A= % , Y,
X3 ¥g 1

) T3 1

Area = 5 2 5 1

4 9 1

= %[1(5-9)—3(2—4) +1(18 - 20)]

Date: 12/10/2021
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S4.

S5.

S6.

S7.

[-4+6-2]=0

N[ =

Hence the points are collinear.

2x—-5y+3=0
5x-9y+ k=0
X—-2y+1=0

Solving Egs. (i) and (iii) simultaneously, we get

- ()
. (i)
... (iii)

X y _ 1

and

"5+6 3-2 -4+5

Since the lines are concurrent, these values of x and y will satisfy Eq. (ii)

5x1-9x1+k=0, 5-9+k=0 = |k=4|.
X,y 1
Area of atriangleisgivenby A= —|x, y, 1
X3 Yy
12 3 1
A=§4 -1 1
7 0 1
1
=5[2(—1—0)—3(4—7)+1(0+7)]
1 )
= 2 [~ 2 + 9+47] = 7 square units.
A(1,3),B(3,5)and C (5, 7)
Slope of AB="m), = °-3 4
3-1
SIopeofAC=m2=%=1

As m,=m, AB|JAC = A, B, Care collinear.

Applying point slope form, we get
y—X—-3==1T = y=x+2.

which is the required equation.

NEREZ
Area of atriangle isgivenby A= > X, Y, 1
Xs Yy ]
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We find area of the triangle formed by the given points

a a 1
Area = % b b 1
c ¢ 1

= %[a(b2 — %) = a%(b - ¢) + 1(bc* - b2c)]

- %[a(b —¢) (b+c)—a%(b—c)— be(b — )]

— (b=c)[a(b+ c)— a*— bc]

N|f= N|—=

(b=c)(a=b)(c-a)

And this will never be zero because a# b, b#c¢, c#a

Hence the points are never collinear.

$8. The given equations are:

x—y—-6=0 (1)
4x-3y-20=0 .. (i)
6x+5y+8=0 .. (i)

On solving (i) and (ii) by cross multiplication, we get

X - y - 1
(20-18) (-24+20)" (-3+4)

= —-——% = X=2,y=-—
Thus, the lines (i) and (ii) interseet at the point P(2, — 4).

Putting x=2 and y=—4in (iii)), we get
LHS.=6x2+5x(=4)+8=0=R.H.S.
This shows that.the point P(2, — 4) also lies.on(iii).

Thus, all the'given three lines intersect atthe same point.

Hence, the-given lines are concurrent and their point of intersection is P(2, — 4).

S9. Let ABC be the triangle whose sides are

AB:x—-k=0 .. (i)
BC:y-x=0 .. (i)
AC: x+y=0 S ([))
Solving (i) and (iii), we get the coordinates of A : (k, — k) B C

y=x=0
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Solving (i) and (ii), we get the coordinates of B : (k, k)
Solving (ii) and (iii), we get the coordinates of C : (0, 0).

. 1
Area of triangle ABC = E{X1 V= ¥3) + X005 = ¥i) + X300y = Vo))

= %{k(k—O) + k(0 + k) + O(— k — k)}

-l L=k
2 2

$10. If the points are collinear, the area of the triangle formed by them must be zero.

a b 1
1 a, by 1 =0
2
a-a b-b 1

= alb,—(b-b,)]-bla,-(a—a,)]+[a,b-b)-b,(@a-a)]=0
= a[2b, — b]—b[2a,—a] + [a,b—b,a] =0
= ab,-a,b=0 ()

Further, if the origin (0, 0) lies on the line joining the points (a, b) and.(a,, b,), we must get

] 0O 0 1
E a b 1 =0
a b 1
= [O+0+1(ab,—ap)]=0
= ab,=ab

which is true from (i).

S11. If the points are collinear, the area of the triangle formed by them is zero.

| 1
Area of a triangle is given by A=§x2 y, 1
A
13 o 1
] =0 b 1=
ie., 5 0
1 1 1
= alb-1]+0+10-b]=0
= ab—-a-b=0
1 1
= atb=ab = —+—=1.
a b
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s12. X y .
—+==1 bx+ay—-ab=0 Al
3t = % ()
—+==1 = ax+by—-ab=0 -
ot )% (ii)

x=y = x-y=0 .. (i)
= X = / = L
—ab(b—-a) -ab(b-a) (b—a)(b+a)
—ab —ab
= X = and y=
a+b a+b

Put these values in Eq. (iii), we get L.H.S. = R.H.S.

Hence the given lines are concurrent.

$13. The given points are: A(3,0), B(—2,—-2)and C(8, 2).
First we find equation of AB which is

= Yi— Yo

Y=V (X = X;)
X, — X,
0+2
—-0= x-3

or y-0 3+2( )
or Sy=2x-6
Now, let C(8, 2) lies on it.
Therefore, 5 x2=2x8-6

10 = 10 which is true.
Thus, C lies on the equation of AB.
Hence, A, B and C are colliear.

S14. Three lines are said to be concurrent, if they pass through a common point i.e., point of intersection
of any two lies lies on the third line;Here given lines are

2x+ y—-3=0 0
5x + ky =3=0 ... (i)
3x—y<2=0 ... (iii)

Soving Eq. (i) and.(iii) by cross-multiplication method, we get

x _y 1
-2-3 -9+4 -2-3

or x=1, y=1

Therefore, the point of intersection oftwo lines is (1, 1). Since above three lines are concurrent,
the point (1, 1) will satisfy Eq. (ii) so that

51+k-1-3=0 or k=-2.
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S$15. The equations of the given lines are

mx-y+c, =0 ()
mx—y+c¢,=0 ... (i)
mx—-y+c,=0 ... (i)

Solving (i) and (ii), we get

X y 1
-c,+¢, me,—-mec, —-m+m,

Thus, the point of intersection of (i) and (ii) is

¢,-¢c, m,ec,—mgc,
m,-m, m,—m,

The three lines will be concurrent if the point of intersection of (i) and (ii) lies on (iii).

c,—¢C m,c, —mg
= m,| — 2 | _ 21 2 [1¢, =0
.mz_mtl mz_m‘I

m,(c, — ¢,) — (m,c, — m,c,) + ¢,(m, —m,) =0

= m,(c, — ¢;) + my(c; — ¢;) + my(c, — ¢,) = 0.

S$16. The givenlines are

4x+7y—9=0 0
5x + ky + 15=0 ... (i)
9X—y+6=0 ... (iii)

Solving (i) and (iii) simultaneously, we get

X y - 1
42-9 -81+24 -4-63

e ¢. = 105
67" Y~ %7

Thus, the point of intersection of (i) and (iii) is (—E 19—5-) .
67 67

Since, the three lines are concurrent, this point ofintersection lies on (i), i.e., 5x + ky + 15=0.

= 5(—§3)+R(E)+15 =0
67 67

= —165 + 105k + 1005 = O

-840

= 105k=-840 = k= ——
105

Hence, for k=- 8, the given lines are concurrent.

S17. We have the co-ordinates of A, Band C are (1, 2), (— 2, 1) and (0, 6) respectively. Let D and E be
the mid-points of BC and AC respectively.
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2
D= (—1,3] CE= [1,4J
2 2 B-21) p C (0. 6)

Equation of median AD passing through A(1, 2) and D[_1’ 9 's

L

5= 2 _ o= 3
y—2 _1_1(x 1) > y-2 4(x 1)

- 3x+4y—11=0 0

Equation of median BE passing through B(- 2, 1) and E (% 4] is

y—1= 4_1(x+2) = y—1=§(x+2)
1 5
—+2
2
= 6x—5y+17=0 ... (ii)

On solving (i) and (ii), we get the co-ordinates of the point of intersection [—% 3) .

Similarly, Eq. of C.F.(y — 0) = —2 (x +—]
6>\ 2
2
= y=1[x+l] = 2x-9y+1=0 ... (i)
92

Since, (—% 3] lies on Eq. (iii), hence medians of the triangle ABC are concurrent.

s18. Given lines are:

SX=3y-1=0 ()
2x+ 3y-23=0 .. (i)
42x+ 21y —-257=0 ... (i)

Solving (i).and (ii), we get

X _ y -1
69+3 -2+115 15+6

— i - L - i = X = E and = m
72 113 21 21 Ay
Thus, the lines (i) and (ii) intersect at the point (% %) )
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72 113 . 72 113
£ 27 f42 | — [+21| — | =257 =
(21,21J ies on (iii) i (21J+ (21J 5 0

= f2x72+113-257=0 = if144+113-257=0
= 257-257=0, whichistrue.

Thus, (;—:12 m) is on all the lines. Hence, given lines are concurrent.

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in Page 8



- SMART ACHIEVERS

Y__E!:B_g Nurturing Success...

Nurturing Success...

MATHEMATICS - XI | Slop of a Line and Its Applications NCERT

Date: 12/10/2021
Q1. Determine whether the lines joining the given points are parallel, perpendicular or neither
A(1,4),B(3,6),C(—1,5)and D (2, 8).

Q2. Determine whether the lines joining A (3, 2), B (4, 5), C (2, 3) and D (5, 2) points are parallel,
perpendicular or neither.

Q3. Prove that the given lines are parallel: x+ 3y +4=0and 2x+ 6y -7 =0.
Q4. Prove that the given lines are perpendicular: 2x+ 3y +3=0and 3x-2y +5=0.

Q5. Find the slope of a line, which passes through the origin, and the mid-point of the line
segment joining the points P(0, — 4) and B(8, 0).

Q6. Find the value of A for which the following lines are parallel.
2x+3y=7and Ax+6x=8

Q7. Without using the Pythagoras theorem, show that the points (4, 4),(3,5) and (-1,-1) are
the vertices of a right angled triangle.

Q8. Find the equation of the line which satisfy the given conditions: Passing through (0, 0)
with slope m.

Q9. Find the equation of the line which satisfy the given conditions: Intersecting the x-axis
at a distance of 3 units to the left of origin with slope — 2.

Q10. Find the equation of the line which satisfy the.given conditions: Intersecting the y-axis
at a distance of 2 units above the origin and making an angle of 30° with positive direction
of the x-axis.

Q11. Find the equation of the line passing through (-3, 5) and perpendicular to the line passing
through the points (2, 5) and (- 3, 6):

Q12. Find the equation of the line (i) passing through (- 2, 3) with slope —4, (ii) which makes
intercepts —3 and 2 on the x- and y-axes respectively.

Q13. Find the distance of the line 4x — y = 0 from the point P (4, 1) measured along the line
making an angle of135 with the positive x-axis.

Q14. Without using Pythagoras theorem, showthatthe following points represent the vertices
of right triangle
A(1,3),B(3;5)and C(-3,7).

Q15. Three points A (x,, y,), B (x,, ¥,)and C (x, y) are collinear. Prove that
(x=x3) (V2= ¥3) = (= x3) (V= ¥y)-

Q16. Determine whether the lines joining the given below points are parallel, perpendicular

or neither
A(3,7),B(1,4),C(- 2,4) and D (0, 3).
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Q17. Find the slope of the line which makes an angle 30° with the positive direction of y-axis
measured anticlockwise.

Q18. Find the slope of a line through the points:
(@) (1,2) and (4, 2) (b) (0,-4) and (-6, 2)

Q19. Show that the line joining the points (2, — 3) and (- 5, 1) is parallel to the line joining the
points (7, — 1) and (0, 3) and perpendicular to the line joining (4, 5) and (0, — 2).

Q20. Find the equation of the line which satisfy the given conditions: Passing through (2, 2 J3 )
and inclined with the x-axis at an angle of 75°.

Q21. Consider the following population and year graph (see figure), find the slope of the line
AB and using it, find what will be the population in the year 2010.

Q22. Find the angle between the x-axis and the line joining the points (3, —1) and (4, - 2).

Q23. Without using distance formula, show that points (-2, -1), (4, 0), (3, 3) and (-3, 2).are the
vertices of a parallelogram.

Q24. The slope of a line is double of the slope of another line. If tangent of the angle-between

1
them is 3 find the slope of the lines.

Q25. Find the values of k for which the line (k—3)x— (4 — k®) y + (k* — Tk+. 6) = 0 is:
(i) Parallel to the x-axis (ii) Parallel to the y-axis (iii) Passing through the origin.

Q26. If angle between the lines is % and slope of one of the lines is %, find the slope of the

other line.
Q27. Find the slope of the lines:
(1) passing through the points (3, —2) and (=1, 4).
(ii) passing through the points (3, - 2) and (7, —2).
(iii) passing through the points (3, —2) and*(3, 4).
(iv) Making inclination of 60° with positive direction of x-axis.
Q28. A line through the points (-2, 6) and (4, 8) is perpendicularto the line through the points
(8, 12) and (x, 24). Find the value of x.

Q29. Write the equation of the lines for which tan 0 = %, where 0 is the inclination of the line

and (i) y-intercept is —g (ii) x-intercept is 4.

Q30. Find the equation of a line perpendicular to the line x — 2y + 3 = 0 and passing through
the point (1,'=2).
Q31. Show thattwo lines a, x + b,y +.¢;= 0 and a,x + b,y + ¢, = 0, where b,, b, # 0 are: (i)

Parallel if - = 22 and (ii) Perpendicular if a, a, + b, b, = 0.
1 2

Q32. A quadrilateral has the vertices at the points (-4, 2), (2, 6), (8, 5) and (9, —7). Show that the
mid points of the sides of this quadrilateral are the vertices of a parallelogram.

Q33. Find the coordinates of the orthocentre of the triangle with vertices
A(10,4),B(—-2,-1)and C(-4,9)
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Nurturing Success...

MATHEMATICS - XI | Slop of a Line and Its Applications NCERT-Solution

Date: 12/10/2021

s1. A(1,4),B(3,6),C(-1,5),D(2,8)

m, = slope of AB= —— =1,
17 S0P 3-1
m2=slopeofCD=8_5=1
2+1
As m,=m,, the lines are parallel.
S$2. A(3,2),B(4,5),C(2,3),D(5,2)
m, = slope of AB = °2 o3
4-3
2-3 1
m, =slopeof CD= —— = ——
2= S0P 5-2 3

As m.m,=-1, the lines are perpendicular.

S3.
The slope of the line x + 3y=—-4ism, = —%
The slope of the line 2x + 6y =7is m, = —%
As m, = m,, the lines are parallel.

S4. 2

The slope of the line 2x + 3y + 3 = Olis m,

The slope of the line 3x - 2y.+ 5=0is m, = %

— 2 —
mym, =~ =—1

3
2
Therefore, the lines are perpendicular.

§5. Co-ordinates.of mid-point of the line.segment joining the points P(0, — 4) and B (8, 0) are

8+0 0=4) .
( 2,——Jaai4—m.

Now, slope of the line passing through origin (0, 0) and (4, — 2).
_—-2-0_-2 _ 1

4-0 4 2
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S6.

S7.

S8.

S9.

S10.

A |
Slope of AB, m, 3_4 1
-1-5 -6 3
SIopeofBC, m, = ﬂ—_—4—§
-1-4
= =1
Slope of AC, m, 1_2
Now, myms =(-=1)x(1)=-1
Thus, AB 1L AC or ZA=90°

Hence, AABC s a right angled triangle.

The line passes through (0, 0) and its slope = m.

Equation of the line is Y=Yy =m(x— Xxq)
= y—-0=m(x-0)
= y = mx.

The line passes through (-3, 0) and has slope —-2.
Now, equation of the line in point-slope form is
y—yi=mx - x)
y—-0=-2(x+3)

y=—2x-8
2x+y+6=0

which is the required equation.

The required line passes through'(0, 2) and makes an angle of 30° with positive direction of

X-axis.

Hence, m = tan 30° = 1

V3

Now, equation of the line in point-slope form is
Y= Y1=mX=xy)

y-2= 2 x-0)
\/§y_2\/§ =X
x—\/§y+2\/§ =0.
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S11. The required line passes through A (-3, 5) and is perpendicular to the line passing through the
points B(2, 5) and C(-3, 6).

me.= 8-9__1
BC™ 3.2 5

Slope of required line = 5.

y=yi=m-x)

y—5=5(x+ 3)
y—-5=5x+15
5x—-y+20=0.

S$12. (i) Here, m=-4 and given point (xg, ) is (—2, 3).
Equation of the given line is
y—-3=—-4(x+2)
or 4x+y+5=0
which is the required equation.

(i) Here a=-3and b= 2. Equation of the line is

L+Z—1 or 2x —3y+6=0
-3 2 '

$13. Givenlineis 4x—-y=0 (i) AY

In order to find the distance of the line in Eq. (i) from the point \
P (4, 1) along another line, we have to find the point of
intersection of both the lines. For this purpose, wewill first Q(ts4)
find the equation of the second line (see figure). Slope of
second line is tan 135° = —1. Equation of the line with slope
—1 through the point P(4, 1) is

» X
y—1==1(x—4) or x+y=5=0 ... (i) \

Sloving Eq. (i) and (ii), we get x = 1*and y = 4, so that point of intersection of the two lines is
Q(1, 4). Now, distance of line in Eq. (i) from the point P (4, 1) along the line in Eq. (ii)

= The distance betweén the points P(4, 1) and is Q(1, 4)

= J(1-4)2 + (4 1= 32 units.
S14. Let, A (1,3), B(3,8)and C(-3,7)

Slope of AB=m, = %-'—3 =1.

Slope of BC=m, = % = —%
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Slope of AC=m, = % =-1

Now, mmy; =-1 = ABLAC
= Aisrightangled

$15. Since, Three points A (x,, y,), B (x,, ¥,) and C (x, y) are collinear. Therefore,

Slope of AB = Slope of AC A 3 ¢
(x1=y‘|) (X2,y2) (X‘.V)
Yo =Y — Y =W _ _ — _ _
= . x ey = Xmx) - y) = - x) (- yy)-

2 1 1

$16. A (3,7), B(1,4), C(-2,4)and D (0, 3)

m, = slope of AB = 4-7.3
1-3 2

3-4 1
= sl fCD= -
m, = slope o 5 2

As m,#m, and mm,# -1

the lines are intersecting (neither parallel nor perpendicular).

S17. The line makes 30° with y-axis when measured anticlockwise.
= The line makes (90° + 30°) i.e., 120° with the x-axis
as shown in the figure.
Slope of the line = tan 120°

=—\3

X <

S18. (a) Here, x,=1,y,=2, x,=4,y,=2
We know that,
.Vz _y1

Slope of line joining two points = —=—1
Xy = X4

(b) Here, x,=0,.y,=-4, x,=—6 and.y, =2

Slope'ofthe line joining (0, —4) and{(—6, 2) = 26+ 40 = 66 =—1.

$19. Let m, be the pole of line , joining points (2, —3) and (-5, 1).

mo=Ye=¥i o 143 _ 4 ()
X,-X, —5-2 7
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Let m, be the pole of line 1, joining points (7, — 1) and (0, 3).

m =y2_y1=1+3_ 4
2 x,-x, 0-7 7

Let m, be the pole of line J, joining points (4, 5) and (0, —2).

m3= yz—y1 = _2_5 = i
X, = X, 0-4 7
From Egs. (i) and (ii), we observe that
__4 _
m1 = —? = m2
Thus, line , and Z, are parallel.
From Egs. (i) and (iii), we observe that
m.-m. = (_i](Z] =-1
e 7/\4
Thus, line 7, and I; are perpendicular.
$20. The line passes through (2, 2\/5)
0 =75°
m =tan 75° = tan (45° + 30°)
_ 1+tan 30°
~ 1-tan 30°
1+ !
= B J3 +1
1- 1 V31
J3

y=y1=m(x-x)

V3 +1
_2 = __2
y—2+ ,-3__1(x )

or 3x-23 +x-2=By-6-y+23
V3x+x=By+y-23 =23 -2+6=20

(V3 + )x— (3 =1)y=43 -4
or W3 +Nx-(B =1)y=4(/3 - 1)

S21. A(1985,92), B(1995, 97).

Slope of AB=m = _97-92 _5 1
19956 -1985 10 2

... (i)

... (i)
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S22,

S$23.

Let population for 2010 be y crores.

* Ay
Thus, C s the point having coordinates (2010, y). 9102
5
Now, slope of BC E. 97 4 ) 1005, 97)
y —97 1 S 921
= - — = _ o
2010-1995 2 3 g7
o]
= 2(y-97)=15 X::/ —
O| 1985 1990 1995 2000 2005 2010
= y—-97=75 Y
y =104.5
Hence, population in 2010 will be 104.5 crores.
Let the given points be A(3,—-1) and B(4, -2). A

W

=241 -1 \Qe\=)135°
Here, Mg = 43 =7 =] RS

-1 10

Also, slope of x-axis, m =0. _21 ! \
Let 6 be the angle between these two lines.
Then, tan o= 22—

1+ m,m,
or tan 0 = 0+1_ 1

1+0
or 0 = 45°

Now, obtuse angle = 180° —45° = 135°,

Hence, the angle between x-axis and the giveniine is 135°.

Let the vertices be A(-2, -1), B(4, 0); C(3, 3) and D(- 3, 2).

Now m -OH—l
! B9 +2 6
3-0
== -~ __3
Mec = 34
2-3 .=1."1
Moo= 7373556 6
2+1
mﬂ'Dz—ﬁ’wZ:_3
Now, Mag =Mep = AB ” CD
and ch - mAD - BC ” AD

Hence, ABCD is a parallelogram.
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S24. If slope of one line is m. Then the slope of the other line is 2m.

S§25.

Let angle between these two lines be 0. Then, tan 6 =

tan o, —tano,

But, tan 0 = =
1+tan o, tan o,

= 1= m =

3 1+2m?

=  2m*=-3m+1=0 =

= 2m-1=0 or

= m=1 or
2

Thus the slope of these lines are % and 1.

Given equation is

[SVR N

2m-m

1+2m?=3m

@m-1)(m-1)=0

(k=3)x—(4-K)y+ (K -Tk+86)=0

Slope of the given equationis

_ (k-3) k-3
m, = 7= .
(4—K) 4—k
(i) Also slope of x-axis, m, =0
As they are parallel,
k‘i 0 = k=3
4 -k
i : 1
(il Now, slope of y-axis, m = 5
Hence, k ‘2; = l
4 k 0
= 4-K°=0 = k=12

(i) Origin (0, 0) lies on the line,

(k—3)x—(4—K)y+(kK—Tk+86)=0

or (k=3)x0—-(4-K)x0+K-T7k+6=0
= K-7k+6=0
= (k—6)(k—=1)=0
— k=1,6.

1
3 1+m@2m)
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$26. \We know that the acute angle 6 between two lines with slopes m, and m, is gven by

m, —m,
1+m,m,

tan 0 =

. ()

1 T
Let m, = §,m2=mand6= "

Now, putting these values in Eq. (i), we get

1 1
m-—— m-——

tan£= 2 or 1= 12
4 1+—m 1+—m
2 2
1 1
m-— m——
which gives =1 or 12 =-1
1+—m 1+—m
2 2
1
Therefore, m=3 or m= —5

Hence, slope of the otherline is 3 or — % Figure explains the reason'of two answers.

$27. (i) The slope of the line through (3, —2) and (-1, 4) is
_4-(-2) 6 3
m= —— " =—=— —

-1-3 -4 27

(i) The slope of the line through the points (3, =2) and (7, -2) is
m=_2-0200_ 4
7-3 4
(ili) The slope of the line through the points (3, —2) and (3, 4) is
4r(-2)_6
3-3 0

which is not defined.

(iv) Here, inclination'of the line o = 60°. Therefore, slope of the line is
m = tan 60° =. V3.
$28. Slope of the line through the points (-2, 6) and (4, 8) is
8-6 2 1

1 = = — =

4-(-2) 3

Slope of the line through the points (8, 12) and (x, 24) is

_ 24-12 12
x-8 x-8

2
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Since, two lines are perpendicular, m; m, = =1, which gives

112

3 x-8

=—1 or x=4.

S29. (i) Here, slope of the lineism=tan 6 = % and y-interceptc= — %

Therefore, by slope-intercept form the equation of the line is

1,3
Y=3%73
which is the required equation.

or 2y—-x+3=0

(i) Here,we have m=tan 0= % and d=4.
Therefore, by slope-intercept form the equation of the line is
= %(x—4) or 2y—x+4=0
which is the required equation.
$30. Givenlineis x—2y+3=0

can be written as y=—=X+

N —
N | w

Slope of the line in Eq. (i)is my = %
Therefore, slope of the line perpendicular to line in Eq.(i)'is

m,=-—==2
m1
Equation of the line with slope —2 and‘passing through the point (1, =2) is
y—-(-2)==2(x—-1) or y=-2x

which is the required equation:

$31. Given lines can be writtenas | y = — Gy G
b, b,
and y= - &y G
b, b
Slope of the'lines Eq. (i) and (ii) are my = — z—‘ and m, = —%, respectively. Now,

1 2

(i) Lines are parallel, if m; = m,, which gives

a a
_ 1 = _22 or —
b, b, b, >

. (i)

. (i)

... (i)
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(i) Lines are perpendicular, if m; - m, =—1, which gives

a1 a2 — —
-—1|-|-—=|=-1 or aja,+bb,=0.
S RaICCEE

S$32. Let A(-4,2),B(2,6), C(8,5)and D(9,-7) be the vertices of the quadrilateral ABCD. Let E, F,
G, H be the mid points of AB, BC, CD and DA respectively.

_ D9 -7
Co-ordinatesofEare( 4+2,2;6)=(—1,4) ( :
_ G
Co-ordinates of F are (2+8 6;5) = 5%) C(8.9)
' H F
Co-ordinates of G are (8+9 S— ?]= E,—1)
2 2 2
4 2o 5 g A E B (246)
: —7+2) _ —4,2)
Co-ordinates of H ( )__,__J (
o-ordinates of H are > 273
11
——4
Slope of EF= Y2~ Y1 = _2 1
X, — X, 5-(-1 4
5
-o-(-1
_ Yo=Y _ 2 _ 1
Slope of GH = = = —
P X, = X, §_1_7 4
2 2
Slope of EF = slope of GH = EF||.GH.

Similarly, Slope of FG =slope of EH = FGJ|.EH.
Since, EF || GH and FG || EH, therefore EFGH is a parallelogram.

$33. Let, A(10,4), B(-2,—1)and C(=4.9).

We will get the coordinates of the orthocentre by solving the equation of the altitudes. (i.e., AD
and BE)

9+1

Slopeof BC = =
R -4+2

Therefore the slope of AD = %

The equation of ADis y—4 = % (x—10)
= x-5y+10=0 .. ()
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9-4 _ 5

Now, the slope of AC= —— = _ =
-4-10 14
14
Therefore, the slope of BE = 5
. . 14 N
The equation BEisy+ 1= ?(x + 2) ... (i)
Solving (i) and (ii), we get,
9
X =— 1’ = —
Y 5

oo
——

Hence the orthocentre is O (—1,
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- SMART ACHIEVERS

Y__E!:_B_g Nurturing Success...

Nurturing Success...

MATHEMATICS - XI | Two Point Form of a Line NCERT

Date: 12/10/2021

Q1. Find the equation of the line which satisfy the given conditions: (i) Write the equations
for the x- and y-axis, (ii) passing through the points (1, —1) and (3, 5).

Q2. Find the equation of the line which satisfy the given conditions: Passing through the
. . 1
point (— 4, 3) with slope rk
Q3. Find the equation of the line, which passing through the points (- 1, 1) and (2, — 4).

Q4. Find the equation of the straight line which bisects the join of (5, 4) and (- 7, 0) and also
bisects the join of (6, — 5) and (0, — 3).

Q5. Show that the points (1, 4), (3, — 2) and (- 3, 16) are collinear and find the equation of the
line passing through these points.

Q6. The vertices of APQR are P (2, 1), Q (- 2, 3) and R (4, 5). Find equation of the median
through the vertex R.

Q7. Find the ratio in which the line joining (2, 3) and (4, 1) divides the linejjoining (1, 2) and (4, 3).

Q8. Find the equation of the line which is perpendicular to the line %_% = 1 at the point,
where it meets the x-axis.

Q9. Show that the points (at?, 2at,), (at?, 2at,) and (a, 0) are collinear if t,t, = — 1.

Q10. Find the equation of the line which satisfy the given conditions: Passing through the
point (-1, 1) and (2, —4).
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Nurturing Success...

MATHEMATICS - XI | Two Point Form of a Line NCERT-Solution

S2.

S3.

(i) Onx-axis, y=0
Thus, equation of x-axis is y = 0.
On y-axis, x=0

Thus, equation of y-axis is x = 0.

Date: 12/10/2021

(i) Here, x; =1, y,=-1, x, =3 and y, = 5. Using two-point form the equation of the line, we

have
PTG P
y= 1= 2 )
= y+1= 20
= y+1=3(x-1),

which is the required equation.

The given line passes through (-4, 3) and its slope m= %
Now, equation of the line in point-slope form is:

y=y1=m - xy)

or y—3=1(x+4)
2

or 2(y—-3)=x+4

or 2y—-6=x+4

or 2y=x+10

or x=2y+10=0.

Here, (X.I, y1) = (_13 1)

and (x2| .VQ) = (2: _4)

We know thatithe equation of a line passing through two points (x,, y,) and (x,, y,) is

_ =y2_y1 _
YT T (x = Xx)
—4-1
-1= X+ 1
Y 2.1 X+ -
= 3y—3=-5x-5 =

-5
-1=—(x+1
y 3 (x+1)

ox + 3y +2=0
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S4.

S5.

S6.

Mid-point of join of (5, 4) and (— 7, 0) is (% 4 ; 0) =(-1,2)
Mid-point of join of (6, —5) and (0, — 3) is [?,7_ 52_3) = (3, —4)

The equation of the line passing through the points (- 1, 2) and (3, —4) is

2+4 3
+4= -3), yt+4=-—(x-3
y — 3 %=3 ¥ 5 x=3)
= -2y-8=3x-9 = 3x+2y=1.

Equation of a line through (1, 4) and (3, — 2)

y—4=_2_4(x—1) = y-4=-3(x-1)
3-1
= y—4=-3x+3 = 3x+y-7=0 ()

Points will be collinear if (— 3, 16) lie on (i).

Now puttingx=-3andy=16in(i),weget3 (-3)+16-7=0
= -9+16-7=0 = 0 =0, which is true.

Hence, the points are collinear and the required equation of the line'is 3x + y—7 = 0.

Here, we have APQR whose vertices are P (2, 1), Q (-2, 3)and R (4, 5).
Let S be the mid-point of the side PQ.

The coordinates of S are (2 2 , %) ie.(0,2).
. : : R (4,5)
RS is the median passing through R (4, 5) and S (0, 2).
The equation of RS is
Y820 (- 4
P(2,1)  S(0,2) QE2.3)
3

—5=—(x—-4
= y 7%= 4
= 4y —-20=3x-12
= 3x—4y+8 =0

Hence, the-equation of the median through Ris 3x—4y + 8 = 0.
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S7.

S8.

S9.

Let the given pointsbe A(1,2),B (4, 3), C(2,3)and D (4, 1). $C (2 3)
Let CD divides AB at P in the ratio k : 1 internally.

4k +1 3k+2 . k; 1 .
k+1' K+1 A1.2) #.3)

)

Coordinates of P are (

The equation of CD is *D (4, 1)

1-3
4-2

(x-2) [uSing y -y, =2 (xx)
X, — X4

y-3=

= y—3=%§u—a = y-3=-x+2

= x+y-5=0 ()

Since, P lies on CD, therefore the coordinates of P will satisfy the equation (i).

K+ (3k+2) 5.0 o 4k+1+3k+2-5k=5=0
kK +1 k+1

= 2k-2=0 = k=1
Hence, the required ratiois 1 : 1.

Here, we have
X_Y _ 1 .. ()
a b

(i) meets the x-axis (y = 0) = §+0 =1 = x=a
Point of intersection of (i) and x-axis is (a, 0)

Slope of (i) = g

(i) is L to the required line = mm,= -1, §m2 =—1 = mys -

o |

Equation of the line passing through (a, 0) with slope ——z— IS

a
y-0=--x-4a =y =mx—=x)]
= by=—ax+a’ = ax+by=a’

Given points are (at’, 2at,), (at?, 2at;) and (a, 0).
The equation of the straight line passing through (at?, 2at,) and (at?, 2at,)is

2at, - 2at,

X — at?
at? - at? ( 1)

y—2at, =
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= y—2at, = M (x — at?) [Using y—y =22V _x, )]
a(tz - t1 ) 27 M
= —2at, = i(x—arz)
A ) 1
=N (t, +t,) (v - 2at,) = 2(x — at?) .. (i)
Given three points are collinear if (a, 0) lies on (i).
= if (¢, +t,) (0—2at)=2(a—at’) = if —2at?-2att, =2a-2at]
= if —2att,=2a = if tf,=—1

Hence, the given points are collinear if {,t, =—1.

§10. The line passes through (-1, 1) and (2, —4).

Now, Slope of the line = Yo=Y _=4-1_-5

X, — X, 2+1 K

Applying two-point form of the equation of the line, we get

y_y,l = u(x_)g)
Xy = X

-5
-1=—(x+1
y 3 X+

3y—3=-5x-5
5x+3y+2=0.
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- SMART ACHIEVERS

Y__E!:B_g Nurturing Success...

Nurturing Success...

MATHEMATICS - XI | The Intercept form of aline ncert

Date: 12/10/2021

Q1. Reduce the equation 6x + 3y — 5 = 0 to the slope-intercept form and find its slope and
y-intercept.

Q2. Find the equation of the line which makes intercepts 2 and — 3 on the x-axis and the
y-axis respectively.

Q3. Find the intercepts cut off by the line 2x — y + 16 = 0 on the coordinate axes.

Q4. Find the equation of the straight line passing through (2, 3) and cutting off equal intercepts
along the positive directions of both the axes.

Q5. A straight line passes through the point (2, 3) and the portion of the line intercepted
between the axes is bisected at this point. Find the equation of the line.

Q6. Find the equation of a line whose slope is % and y-intercept equal to _4_5

Q7. Find the equation of a line which intersects the y-axis at a distance of 3 units above the
origin and makes an angle of 30° with the positive direction of the x-axis.

Q8. Find the equation of a line which cuts off an intercept of a. 4 units on negative direction
of the y-axis and makes an angle of 120° with the positive-direction of the x-axis.

Q9. Find the equation of a line which passes through the point (- 3, 7) and makes intercepts
on the axes, equal in magnitude but opposite in sign.

Q10. Find the area of the triangle formed by the coordinate axes and the line ax + by = 2ab.

Q11. Find the equations of the lines, which. cut-off intercepts on the axes whose sum and
product are 1 and -6 respectively.

Q12. Find the equation of the straight line-which passes through the point (3, — 2) and cuts off
positive intercepts on the x-axis and y-axis which are in the ratio 4 : 3.

Q13. Find the equation of the line passing through the point(1, 3) such that the intercept on
the y-axis exceeds the intercepts on the x-axis by 4.

Q14. Find the equation of a line drawn perpendicular, to the line §+% =1 through the point,
where it meets the y-axis.
Q15. If M(a, b) is the midpoint of a line segment intercepted between the the axes, show that

the equation of the line is §+% =.2.

Q16. Find the equation of the line which passes through the point (3, 4) and the sum of whose
intercepts on the axis is 14.

Q17. Write down the equation of the line which makes an intercept of 2a on the x-axis and 3a
on the y-axis. Given that the line passes through the point (14, — 9), find the numerical
value of a.
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Q18. If P be the measure of the perpendicular segment from the origin on the line whose
intercepts on the axes are a and b, show that:
1 1 1

2t T
Q19. If the point R (h, k) divides a line segment between the axis in the ratio 1 : 2. Find the
equation of the line.

Q20. Find the equations of the lines passing through the point (2, 2), such that sum of their
intercepts on the axis is 9.
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Nurturing Success...

MATHEMATICS - XI | The Intercept form of a line ncert-Solution

S1.

S2.

S3.

S4.

Date: 12/10/2021

We know that the equation of a line with slope m and y-intercept c is given by y=mx+ c.

Now, 6x+3y—-5= 3y=-6x+5

= y=—2x+g

5
m=—2 andc= —.
3

Hence, slope = - 2 and y-intercept = g

We know that the equation of a line making intercepts a and b on the x-axis and y-axis respectively,
is 2+L =1,

a b
Here, a=2and b=-3

Hence, the required equation is

£+L=‘| < i—£="| < 3x-2y-6=0.
2 -3 2 3
We have
X Y
2x—-y+16=0 < 2X%-y=-16 < —+-—=1
-8 16

[on.dividing both sides by — 16]
the x-intercept = — 8 and the y-intercept = 16.

Let, a=k, b=k
So, the equation of the line'is

XY=y [Using i+£=1]
k k a b
= X+y=k .. (D)

Since, the'line (i) passes through (2, 3).
2+3=k = k=5
Substituting k= 5 in (i), we get

x+y=5

which is required equation of the line.
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S5.

S6.

S7.

S8.

S9.

Let the intercepts of the line be a and b and the line intersects the x-axis and y-axis at A and B.
A (a, 0) and B (0, b) are on the line and the mid-point of AB is (2, 3).

a+0
2= —— a=4
2 =
and 3=¥ —~ b=6

Thus, the equation of the line in the intercept form is

E+X —1
4 6
= 3x+2y—-12=0

We know that the equation of a line with slope m and y-intercept c is given by y = mx +.c.

-2

Here, m=1 and c¢
2 4

Hence, the required equation of the line is

y= —X-— % = 4y=2x-5

N =

= 2x-4y-5=0

We know that the equation of a line with slope m and y-intercept c is given by y = mx+ ¢.
A

1
Here, m=30°= — andc=3 YT L
J3 /

Hence, the required equation of the line is
w08 = By=xeai @y moed oA X,

= x—«/gy+3\/§=0 \ 4

1
N

We know that the equation of a'line with slope m and y=intercept c is given by
A

y=mx+c y+
Here, m =tan 120° = tan (180° - 60°) 120°

- I

= —tanB0°=— /3 and c=-4. X

Hence, the required equation of the line is

y=—\/§x—4 y\
A J

= Bx+y+4=0 [ y=mx+c]

Let the required line make intercepts a and — a on the x-axis and y-axis respectively.

Then, its equation is §+La = & X—y=a
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Since this line passes through the point (- 3, 7), we have
a=(-3-7)=-10

So, the required equation of the line is

X Y

$+ﬁ =1 & —x+y=10 © x—-y+10=0
Hence, the required equationisx -y + 10=0.
$10. Let X’OX and YOY' be the coordinate axes. A y
Now, ax+by=2ab = -+ = \B
2b 2a
Suppose that this line meets the x-axis and y-axis at A and
2a
B respectively. X’ X
Then, OA=2b and OB=2a. ' B X g
4y
area of ABOA = (% x OA % OB) sq units v
= (% x 2b x 2a] = 2ab sq units
S11. Letthe intercepts be aand b.
Thus, at+b=1, ab=-6
Now, (a—b)*>=(a+ b)’—4ab
= (1)’ - 4(-6)
=1+24=25
or a-b=zx5
Case (i): When a-b=% and a+b=1
We have, a=3, b=-
Equation of the line is
X, ¥
a b
= i + L =1
3 -2
= 2x—-3y =6
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Case (ii): When a-b=-5 and a+b=1
We have, =-2 b=3

Equation of the line is

£+1 =1
a b
-2 3
= -3x+2y=6
= 3x-2y=-6

Hence, required equations of the lines are
2x-3y=6 and 3x-2y=-6.

S$12. The equation of the line in intercept form is given by

Xy :
—_— + LA .
P 0)
Where, x-intercept=a, y-intercept=0>
Given intercept on x-axis and y-axis are in the ratio4 : 3
So, Lettake a=4k, b=3k
2y L= .. (i)
4k 3k
Also, line passes through the point (3, — 2), we get
XY =y [Point (3, — 2) satisfies the equation of line (ii)]
a4k " 3k | a
9-8 1
— =1 1=12k K ==
12k = = iR
. 4 1
So x-intercept=a=4k= — = —
12 38
. 3 1
-intercept = b =3k= — ="—
yrniercep 127 4

Thus, from (i), we get the equation of the line % + % = 3x+4y=1
3 4
Hence the required equation of the line is 3x + 4y = 1.

$13. According to the given condition b=a + 4

The equation of the line will be X Y =y
a a+4
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As it passes through the point (1, 3), we get

1 3
— =1
a a+4
= at4+3a=a(at4)
— ‘=4 = a=%2

When a=2, b=6,andwhena=-2b=2

. . X 'y _ X |y
Th t Ilbe —+= =1 d —+= =

e equation will be 2+6 an _2+2 1
= 3x+y=6 and y-x=2.

S$14. The given line is §+% =1

It meets the y-axis at B (0, 6).

Also, +% =1>3x+2y=12

X
4

= —Xx+6
ad Al

Slope of the given lines is _73

Let the slope of the line perpendicular to the given line be m. Then
-3 2
Now, the required line has slope g and passes through the point'B(0,6). So, its equation is

y -6 2
x—0

Hence, the required equationis 2x -3y + 18 = 0.

% < 2x=3y—-18 % 2x-3y+18=0

S15. Let the required equation of the line be

X Yy
_+_ =
c d

Then, it cuts the x-axis and y-axis at.the points A(c, 0) and B(0, d).
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S16.

S17.

Then,

c+0 A
2 Lv\‘
< ¢=2a and d=2b B

So, the required equation is

M (a, b)
W4 X Y
—+-—=1 & —+==2 ’
2a 2b a b 4):( i
Hence, the required equation is §+% =2. ;;Y

Let the intercepts made by the line on the x-axis and y-axis be a and (14 — a) respectively.

. o X y
Then, its equation is g+

Since it passes through the point (3, 4), we have

3 1o 3(14-a)+4a=a(l4-a)
a (14-a)
o a°-13a+42=0 < (a-6)(@~7)=0
<a=6 or a=7
Now, a=6, b=14-6=8
And, a=7, b=14-7=7

So, the required equation is

£+X =1 or £+£ =1
6 8 R
ie., 4x+3y—-24=0 or x+y—-7=0
The equation of the line in intercept form is given by §+% =1

where x-intercept = a, y-intercept=>b

According to the question. given x-intercept = 2a, y-intercept = 3a

So b=3a

. X y
From (i), t—+— =
rom (i), we.ge %

3a
Also line passes through the point (14, - 9)

So, point P(14, — 9) satisfied the equation (ii), we get 14_9 . 1
2a 3a
14-18 .1 = 6a=24 = [a=4
6a

14— a) =1 [intercept form]

.. (i)
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So, x-intercept=8 and y-intercept=12

Thus, the equation of the line becomes %+ % =1 = 3x2+42y =1

Hence, the required equation of the line is 3x + 2y = 24

$18. Let the line meets the x-axis in A and y-axis in B, then OA =aand OB = b.

Draw OM L ABthen OM=p YA
Let ZOAM=0, the ZMOA =90° -0, ZLBOM = 0. N (0, b)
From right angled triangle OMA,
M
sing =P () b
a p
From right angled triangle OMB, 8 \A (a, 0)
-« o) p \ » X
cos 0 = % ... (i) v

Squaring (i) and (ii), and adding, we get

. _p° p° _ 1 1
sin § + cos® O = Pl 1= pz(?er—z)
1 1 1
- a—2+? - F.
S$19. Let a line AB intersect x-axis at (a, 0) and y-axis at (0, b) 4
By section formula
1x0+2a _ 2a 3h
h= """ " = —"— =—= g&=+—
1+ 2 3 2
1xb+2x0 b
k= — "~ =2 b = 3k
3 3
Equation of the line with intercepts aand b is
X, Y _ X o 2X Y _
— = =1 = a7t e =1 = —+— =1
a b 3h "3k 3h 3k
2
2X

+% =3 =.\2kx+ hy = 3kh

$20. The equation of a line in intercept form is given by

E X = i
a+b ()

Where, x-intercept=a, y-intercept=>b
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given a+b=9 = b=9-a

So, line (i) becomes =+ Y =1 ... (ii)
a 9-a

Also line passes through the point (2, 2)
So, P (2, 2) satisfies the line (ii), we get by putting x=2, y=2

2 2 2(9-a)+2a _
—+ =1 > — =
a 9-a a(9-a)
= 18-2a+2a=9a-a = a° —-9a+18=0
= a’-6a-3a+18=0 = a(a—-6)-3(a-6)=0
= (@a-6)(@a-3)=0 = a=6,a=3
. X Y
(i) Put a=6, we get E+§=1 = 3x+6y=18 = x+2y=6

. X y
Put a=3, t —+= =1
(i) ut a we ge 3+6

Hence, the required equations of lines are x + 2y =6 or 2x+ y=6.

= 6x+3y=18 = 2x+y=86
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- SMART ACHIEVERS

Y__E!:B_g Nurturing Success...

Nurturing Success...

MATHEMATICS - XI | Equation of a Line in Normal Perpendicular from ncert

Date: 12/10/2021
Q1. Write down the equation of the line for which : p=3 and a = 120°.

Q2. The perpendicular distance of a line from the origin is 7 cm and its slope is — 1. Find the
equation of the line.

Q3. Find the equation of a line whose perpendicular distance from the origin is 5 units and
the angle between the positive direction of the x-axis and the perpendicular is 30°.

Q4. Find the Equation of line if perpendicular distance from the origin is 5 units and the
angle made by the perpendicular with the positive x-axis is 30°.

Q5. Reduce the equation J3 x+ y — 8 = 0 into normal form. Find the values of p and .

Q6. Find the equation of the line whose perpendicular distance from the origin is 3 units and
the angle between the positive direction of x-axis and the perpendicular.is.15°.

Q7. Find the equation of a line whose perpendicular distance from the origin is J/8 units and
the angle between the positive direction of the x-axis and the perpendicular is 135°.

Q8. Find the equation of a line whose perpendicular distance from the origin is 2 units and
the angle between the perpendicular segment and the positive direction of the x-axis is
240°.

Q9. Find the equations of two straight line which are at'a distance % unit from the origin

and pass through the point (0, 1).
Q10. Find the equation of straight line for which.p =5, o = 135°.

Q11. Find the values of 0 and p, if the equation xcos 0 + y sin 0 = pris the normal form of the
line V3x+y+2=0.

Q12. Find the equation of the line whose perpendicular distance from the origin is 4 units and
the angle which the normal makes with positive direction of x-axis is 15°.

Q13. A straight canal is 4% miles from a place and the shortest route from this place to the

canal is exactly north-east. A village is 3 miles north and four miles east from the place.
Does it lie by the nearest edge of the canal?

Q14. Find the equation.of the line for which p'= 2, sin a = %

Q15. Find the'equation of the straight line at a distance of 3 units from the origin such that the

perpendicular from the origin to the line makes an angle «, given by tan o = % , with the
positive direction of x-axis.

Q16. Find the equation of two straight lines which are at a distance of 3 units from the origin
and passing through the point (6, 0).
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Nurturing Success...

MATHEMATICS - XI | Equation of a Line in Normal Perpendicular from ncert-Solution

Date: 12/10/2021

S1. Equation of line in perpendicular form is given by xcos o+ ysin 3=p
Here, p=3 and a=120°

The equation of the required line is

x cos 120° + ysin 120° =3

D) = riene
S2. Equation of line in perpendicular form is given by xcos o+ ysin 3=p
Here, m=tanoa=-1 = a=tan(-1)=135° and p=7

Thus, the required line is

xcos 135° + ysin 135° =7 [Using, x¢cos a+ ysina=p]
=  xcos (180° —45°) + ysin (180° - 45°) =7
= - XC0os45° +ysind45°=7
— _X.i+y.i=7 — x_y+7\/_=0
2 V2
S$3. Here, p =5 units and o. = 30°. L\: Y
So, the equation of the given line in normal fornris
x cos a+ ysin a=p, where o = 30° and p'= 5 units
< x cos 30° + ysin 30°=5 AN
\/5) (1) X’ S50° X
o x| —|+y|l=] =5
( 2 )7 \2 o \
vY
= J3 Xt y—10=0, which istherequired equation.

$4. Given: The perpendicular distance from the origin'is 5 units, i.e., p =5 and ® = 30°.
Now, equation of the line in normal form is
Xcosotysino=p
xcos 30°+ ysin30°=5

J3

1
Xx—+yx— =5
X 2 yx2

J3x + y =10 (Required equation.)
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s5. Given J3x+y—-8=0 . ()

Dividing Eq. () by +/(v3)2+(1)? =2, we get
V3

7x+%y=4 or xcos 30°+ ysin30°=4 .. (i)

Comparing Eq. (ii) with xcos ® + ysino = p, we get p =4 and o = 30°.
S$6. Here, p=3unitsand o =15°
So, the equation of the given line in normal form is
XCcos o+ ysina=p,

where, o =15° and p = 3 units

o xcos 15° + ysin 15°=3
X'—]
XW3+1) , y(B3-1) _,
22 22

[ cos 15° = cos (45° — 30°) = cos 45° cos 30° + sin 45° sin 30° and sin 15° = sin (45° — 30°) =
sin 45° cos 30° — cos 45° sin 30°]

S (\/§+ 1)x + (\/5— 1)y —6+/2 =0, which is the required equation.

S7. Here, p= \/5 units and o = 135° A
Y__
So, the equation of the given line in normal form is /
X cos o+ ysino=p,
N
where, o= 135°and p = /8 units 22 -
X’ N -\ X
=S x cos 135° + y sin 135° = /8 — 0 =
x(—_q”(L) . /8 v
V2 V2
[.. cos 135°= cos (180°.< 45°) = — cos 45° and sin 1352 = sin (180° — 45°) = sin 45°]
& -x+¥y=4 < x-y+4=0, whichis the required equation.
S$8. Here, p = 2 units and o = 240°
So, the equation of the given line in normal form is &
xcoeso + ysina=p, =~ 2409 .
where, o =240°and p = 2 units X qo X
o X COS 240° + y sin 240° = Y
. L
-1 - J§] % r\‘
= X|—/— |+ — =2
[JE] ”( 2

[ cos 240° = cos (180° + 60°) = — cos 60° and sin 240° = sin (180° + 60°) = — sin 60°]

= -X - \@y= 4 & x+ J§y+ 4 = 0, which is the required equation.
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$9. The equation of any line which is at a distance % from the origin is

. 1 |
XCOScx+ySIn0L=E )
It passes through the point (0, 1).
, 1 i 1
(0) cos a + (1) sina = 5 = sina=-

2
cosa==*./1-sinq =% 1—(%) =+ 1—%=i§

Putting these values of sin o and cos a in (i), we get

i?x+%y=% = +B3x+y=1
= x/§x+y—‘l=0 and —\/§x+y—1=0

which are the required equations of the lines.

$10. Normal form of the equation of the straight line is given by x cos aw+/sin o. = p in which p is the
length of the perpendicular from the origin and « is the angle which-this perpendicular makes

with x-axis.
Here, p = perpendicular length =5 units
o =135°
cos o = cos 135° ='cos (180° — 45°) = — cos 45°
because cos 6 is negative in the second quadrant. y
1
cos o c0s 135° = — —
V2
sin 0n="sin 135° = sin (180° —45°) as9< | N>
X’ < » X
: Ol
sin oo =sin45°= —
\/E Y{

[.- sin 0 is positive in the second quadrant]
So from the equation of the straight line

X cos a + y sin a = p,we get

x(—é.]ﬂ/[%]zs = —x+y=5s/5 = x-y+5x/_=0

Hence the required equation of the straight lineisx—y + 5 J2 =0.
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S11. Given J3x+y+2=0

—J3x—-y=-2
Now, a=—+3, b=-1
Now, Jai+b* = J3+1=2
2 2 2
= _ﬁ _1y =1
2 2
Comparing with xcos 0 + ysin0=p
p=1 cose=—§
2
. 1
and sin®=—-—
2
T ITm
= =TT+ —=—
6
Hence, p=1, 8=ﬁ.
6
$12. Here, we are given p =4 and o = 15° (see figure) \Jh Y
Now, cos 15° = V3 +1
22
4
and sin 150 = Y3+ fs: > X
242 0 X

By the normal form the equation of the line.is
x cos 15° + ysin 15° = 4

\/§+1+ V3 -t
22 a2

X(3+ )+ YB3 -1 = 82

This is the required-equation.

X 4

S13. Let the given place-be O. Take this as the origin and the east and north directions through O as
the x and y axes respectively.

Let AB be'the nearest edge of the canal. From the question OL is perpendicular to AB such that
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S14.

OL = 4% miles and ZLOA = 45°. Y A North

B
So, the equation of the canal is
L
o H [+ Jp— 1
X COS 45° + y sin 45° = 45 ‘1’9%/
45°
X y _9 < Easty x
= ——t = = = o] A
V2 2 2 \/

= V2x+y)=9 .. ()

The position of the village is (4, 3). The village will lie on the edge of the canal if (4, 3) satisfies the
equation (i). Clearly (4, 3) does not satisfy (i). Hence the village does not lie by the nearer edge of
the canal.

The equation of the straight line on which the length of the perpendicular from the origin and.the
angle which this perpendicular makes with x-axis is given by

xXcoso+ysinoa=p

Here p=2, andsina= % ()
= sif =10 = 1-cota= 0 N2 a=1-2
2 25
2 25-16 2 9 3
= cos® o = = cos“m=~— = CcoSa=zx—
25 25 5

Case-l: Take cos o= %

So the equation

X Cos o + y sin a = p:becomes

xx%+yx—;—=2 = 3x+4y=10 = '8x+4y-10=0

Case-ll: Take cosa= Y we get

x(_?SJ+yxg=2 — “8x+4y=10 = 3x—4y+10=0

Hence theTequired equation of the straight lines are
3x+4y—-10=0, 3x-4y+10=0.
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S$15. The equation of the straight line on which the length of the perpendicular from the origin and the
angle which this perpendicular makes with x-axis given by

ceerme [ ofPey
xXcosatysina=p ?‘Qw
Here p=3 and tana=% ®Lip
_ perpendicular _ 5 ) M A e
= Base 12 X< N 0 >X
— 2 2 -— — v
AC = /AB" +BC 25+ 144 =13 v
sin o = ﬁ = i A
AC 13’
cosa= BC 212 2
AC 13
So, equation x cos o + y sin o = p becomes C ¢ > [g
12 5
xﬁ+yﬁ=3 = 12x+5y=39 = 12x+5y=39=0

Also tan a.is +ve in I and III quadrant. If a lies in the third quadrant then sin o and cos o take —ve
value.

x(-_u]+y(;5]=3 — —12x-5y=39L=5 12x+5y+39=0
13 13
Hence the required equation of the lines are

12x+ 5y +39=0

12x+ 5y -39 = 0.

S$16. Let m be the slope of the line. The equation of the line in point-slope form is given by

y = Yy =mix - x,) o (D)
Here, point P(x,, y,)is (6, 0)

So take X, =6, y=0,we getfrom (i)
y—-0=m(x-6) => " y=mx-6m=>mx—-y—-6m=0 .. (i)

Also length of perpendicular from the origin.is 3.units.

d= X~y - om Using the formula d = Ax, +By, +C
e+ 1 JA? + B2
Line passes through (0, 0). So we getd = me—o_sm‘ . ‘ -6m_|_.,

\/m2+1

Jm? +1

= oM _ _3 = em=3(Jm+1)

I o1

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in Page 6



<

Squaring both sides, we get

36m? =9(m* + 1) = 36m* - 9m* =9
= 27m* =9 P(X, y)
- L 6, 0)
3 \/’5 40 ; > X
\ /
. 1 . .
Putting the value of m= — in (ii), we get
g NG g
A xoy-8 -0 = x-By-6=0 (iif)
1
Putting the value of m=- — in (ii), we get
g 73 (i), we g
—ix—y+i=0 :—x—\/gy +6=0 = x+ \/gy—6=0 .. (iv)
V3 J3

Hence, required equation of the lines are

x+J3y-6=0, x—+3y-6=0.
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Y__E!:_B_g Nurturing Success...

Nurturing Success...

MATHEMATICS - XI | Family of Line NCERT

Date: 12/10/2021

Q1. Find the equation of the line drawn through the point of intersection of the lines
4x -3y +7=0and 2x + 3y + 5 = 0 and passing through the point (- 4, 5).

Q2. Find the equation of the line passing through the point of intersection of x + 2y = 5 and
x— 3y =7 and passing through the point (2, — 3).

Q3. Find the equation of the line through the intersection of y+ x=9 and 2x-3y+7 =0 and
is perpendicular to the line —3x+2y-5=0.

Q4. A straight line passes through the point of intersection of the lines x + 2y + 11 = 0 and
3x-y+5=0and makes an angle of 45° with the positive direction of the x-axis. Find its equation.

Q5. Find the equation of the straight line through the point of intersection ‘of the lines
ax+by+c=0and ax+ b’y + c' =0 drawn parallel to x-axis.

Q6. Find equation of the line parallel to y-axis and drawn through the point of intersection of
the lines x—-7y+5=0and 3x+ y=0.

Q7. Find the equation of the line through the intersection of lines3x+4y=7and x-y+2=0
and whose slope is 5.

Q8. Find the equation of the line through the intersection of lines x + 2y — 3,0 and
4x — y + 7 = 0 and which is parallel to the line 5x + 4y=.20 = 0.

Q9. Find the equation of the line which passes through-the point of intersectionof the lines
2x+ 3y +5=0and 3x + 4y — 18 = 0 and parallel to the line 5x+ 2y + 9, =0.

Q10. Find the equation of the line passing through the intersection of the lines 4x+ 7y -3 =0
and 2x -3y + 1 = 0 that has equal intercepts on the axes.

Q11. Find the equation of the line through the intersection of the lines 3x + y — 9 = 0 and
4x + 3y - 7 = 0 and which is perpendicular to the line 5x -4y +1=0.

Q12. Find the equation of the line through the intersectionof 5x —3y=1and 2x + 3y -23 =0
and perpendicular to the line whose equation is6x= 3y -1=0.

Q13. Find the equation-of the line which passes through the point of intersection of the lines
3x-4y + 6 =0and4x - y-5 =0 and cuts off equal intercepts from the axes.

Q14. Find the equation of the straight line which passes through the intersection of the straight
lines 3x+.2y + 4 = 0 and x - y = 2'and forms the triangle with the axes whose area is 8
square units.

Q15. Find the equations of the straight line passing through the intersection of lines
4x -3y —-1=0and 2x -5y + 3 =0 and equally inclined to the axes.
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MATHEMATICS - XI | Family of Line NCERT-Solution

Nurturing Success...

Date: 12/10/2021

S1. The equation of any line through the point of intersection of the given lines is of the form

(4x— 3y +7) + k(2x + 3y + 5) = 0
= (4+2K)x+ (3k—3)y + (5k + 7) =0

If it passes through the point (- 4, 5), we have:
(4+2k)(—4)+ (3k=3) -5+ (Bk+7)=0
= —16-8k+15k—-15+5k+7=0 = 12k=24 = k=2

Substituting k= 2 in (i), we get:
8x + 3y + 17 = 0, which is the required equation.

§2. Wehave,
x+2y=5
and x=3y=7

The equation of any line through the point of intersection of given lines (i) and (ii) is
(x+2y—-5)+k(x-3y-7)=0
If the point (2, — 3) lies on (iii) , then

(2+2(-3)-5)+k(2-3(=3)-7)=0
- 2-6-5+k2+9-7)=0 —==9+4k=0

= k=

N ©

Substituting this value of k in equation (iii), we get

(x+2y—5) + %(X—Sy—7)=0 = 4(x+t2y-5)+9x-3y-7)=0

= 4x + 8y —-20+9x-27y-63=0 = 13x-19y-83=0.
$3. We have x+y-9=0
and 2x-3y+7=0

The equation of any line through point'of intersection of lines (i) and (ii) is

x+y—-9)+k(2x-3y+7)=0
or (1+2k)x+(1-3kly+(—-9+7k) =0

()

k € R]

()
... (ii)

... (iil)

. (i)
.. (ii)

.. (i)
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S4.

S5.

— (1+ 2k)
(1- 3k)

Slope of eq. (iii), m, Again—3x+2y-5=0 ... (iv)

Slope of eq. (iv), m, = As (iii) and (iv) are L to each other,

P w

“(+2K) 3 4 L 3+6k=2-6k — 1=-12k
1-3k 2
—1
= k_ﬁ

Now, puting value of kin eq. (iii), we get

(x+y—9)—%(2x—3y+ 7)=0 = 12x+12y-108-2x+3y-7=0

= 10x+ 15y -1156=0 = |2x+3y -23=0
Let x+2y+11=0 ()
and x—y+5=0 .. (ii)

The equation of the family of lines passing through the intersection of (i) and (ii) is
(x+2y+ 1)+ k(8x—y+5)=0 ... (iii)
= (1+3kx+(2-kKy+ (11 +5k)=0

_(1+3k)
Slo e, m= ——
P Ik

But this line makes an angle of 45° with the x-axis.

m = tan 45°= 1
08K g o 1e3k@kZ2 = 2k=-3 = |k="2
2k 2

Put this value of k in eq.(lii), we get

(x+2y+11)—%(3x—y+5)=0 = 2X+4y+22-9x+3y—-15=0

= —-Ix+7y+(=0 = |(x-y-1=0
Let, ax+by+c=0 ()]
and ax+by+c =0 ... (i)

The equation of any line through the intersection of the given lines (i) and (ii) is of the form
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S6.

S7.

(ax+ by+c)+ k(ax+by+c)=0
= (@a+akx+b+bky+(c+ck=0

Slope = _(L?k)
(b+ b’k)
For a line parallel to x-axis, slope =0
7—(a+?k) =0 = a+ak=0 =
b+ b’k

Putting this value of kin eq. (iii), we get
(ax + by + ¢) + g(a'm by +¢)=0

= a-axt+b-ay+c-a-a-ax—-a-by—-a-c=0

= |(@-b-a-b)y+(a’c—-ac’)=0|.

Given, x=7y+5=0
and 3x+y=0
= y =-3x

Now, Eq. (i), gives
X=7(=3x)+5=0

x+21x+5=0
-5
= X = —
22
Therefore, y =8 (_—5] =1—5
22 22
Thus, point of intersection(is §J 15
22 22

Any line parallel to y~axis,is X =k

or =S, K,
22
. . -5
Thus, therequired line is X = E'

The given linesare 3x+4y—-7=0andx-y+2=0

The equation of any line through the point of of intersection of the given lines is of the form.

Bx+4y—-7)+k(x—y+2)=0

... (iii)

. (i)

.. (i)

. ()
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S8.

= (B+Kx+@-Ky+@2k-7)=0
(4 —Ky=—(3+Kkx+ (72K

_-@B+k) L (7-2K)
4—k ~ (4-k

(k+3) . (7-2k)

Y= =2 @-2)
Slope of this line is (k+3) :
(k—4)
i*i =5 — k+3=5k—20 = 4k=23= k=

Substituting k= % in (i), we get:

(Sx+4y—-7)+ 2Ta(x—y+2)=0

= 4(3x+4y—-T7)+23(x—y+2)=0

= 35x -7y + 18 =0, whichisthe requiredequation.

5Xx+4y—-20=0 = y= _T5x+5

slope of the given line = _75

and slope of the required line = _75

Now, the equation of any line through-the intersection of the given lines is of the form

(x+2y—-3)+ k(dx=y+ 7)=0
= (1+4kx+ (2-ky+ (Tk-3)=0

b (2 =Ky =—(1+4K)x*(3-7k)

- —(1+4k)x+(3—7k)

(2= k) (2-k)

\ (1+4k)x+(3—7k)
(k- 2) (2- k)

(1+ 4k)

Slope of this line =
(k—2)

(1+4k) _ =5
(k-2) 4

&4+ 16k=-5k+10

23
4

- ()
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6 2
21k=6 k= —=—
g R YI
- 2.
Substituting, k= 7 in (i), we get:
2
(x+2y—-3)+ ?(4x—y+7)= 0
= (Tx+14y-21)+ (8x—-2y+14) =0
= 15x + 12y — 7 = 0, which is the required equation.
S9. We have, 2x+3y+5=0 ()
and 3x+4y-18=0 .. (i)

The equation of any line through the point of intersection of given lines (i) and (ii) is

(2x+3y+5)+ k(Bx+4y—-18)=0

= (2+3kx+ (3+4k)y+ (5-18k) =0 ... (i)
S _ —(2+ 3k) . . )
Slope of line (iii), m, = EEYUTRE Again 5x + 2y +9 =0 ... (iv)
Slope of line (iv) m, = _75 . Forlines (iii) and (iv) to be parallel, m, = m,
—2+3K) =5 44 Bk="15+ 20k
3+ 4k 2
= —14k=11 == k= -1
14

Putting the value of k in (iii), we get
11
(2x + 3y + 5) — ﬁ(3X+ 4y-18)=0

= 28x+42y+70-33x—44y+198=0 = -—-O5X-=2y+268=0

= |5x+2y =2684.

$10. We have,
4x+7y—-3=0 (1)
and 2x-3y+1=0 ... (i)

The equation of the family of lines passing through the point of intersection of (i) and (ii) is

(4x+ Ty —3) + k(2x—3y+1)=0 ... (iii)
= (@+2kx+(7-3Ky+k-3=0 (V)

Since (iv) cuts off equal intercepts
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S11.

(2k + 4)x . (7-3K)y _

2k+4)x+ (7T-3K)y=3-k 1
= ( X+ ( )y 3k 3 K
= X + Y = 1 which is in the intercept form
3-k ' 3-k pLiom.
2k+4 T7-3k
But it is given that intercepts are equal.
3-k _ 3-k 1 _ 1
So, = = =
2k+4  7-3x 2k+4  T7+3k
= 2k+4=7-3k = 5k=3 = k=g

Substituting k= % in (iii), we get
3
(4x+7y—-3) + §(2x—3y+ 1)=0

= 20x+35y—-15+6x-9y+3=0 = 26x+26y—-12=0

— 13(x+y)—6=0.
5 1

5x—4y+1=0 © y=—x+ —

y y 2 2

. ... 5

Slope of the given line is 1
Now, the equation of any line through the intersection of the given lines of the form

Bx+y—9)+ k(4x+3y—-7)=0
= (3+4kx+(1+3kly—-(9+7k) =0
= (1+3Ky=—(3+4k)x + (9 + 7K)

_ (3+4k) (9+7k)
= y=- X +
(1+ 3k) (T 3k)
Let m be the slope of the line perpendicular to.the required line.
5 -4
Then, mx — =-=1 m= —
4 = 5
we must have ~(3+4k) _ -4
(1+ 3k) 5

= 156+20k=4+12k = 8k=-11 = k=_—11

- (i)
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Substituting k = _T“ in (i), we get
11
(Bx+y-9)- S(x+3y-7)=0

= (24x + 8y —72)—44x—-33y+ 77 =0

= 20x+25y-5=0 = 4x+5y-1=0.
S12. We have,
5 -3y—-1=0 ()]
and 2x+3y—-23=0 ... (i)

The equation of any line through the line of intersection of the given lines (i) and (ii) is of the form
(5x -3y —1)+k(2x + 3y —23)=0 . (i)
(5+2K)x+3k—1)y—(23k+1)=0

- (5+2k)x+ (23k +1)

. (iv)
3(k—-1) 3(k-1)
Slope of the line = — S+ 2K
3(k-1)
. 5 1
Again 5-3y—-1=0 = y=§x—-§ .. (V)
5
Slope = —
P¢7 3
Since (iv) is perpendicular to (v), we have,
_(5+2k)x(§)=_1 [m,m, = — 1]
3(k-1) \3
= 22030k _ 4 25+ 10k=9k-9
9k -9
= k=-34
Substituting the value of kin (iii), we get
(5x - 3y—1)—-34(2x+ 3y—-23)=0
= 5X—=68x—3y—102y—-1+782=0
= 63x + 105y — 781 = 0.
S$13. Let 3x—-4y+6=0 (i)
and 4x-y—-5=0 ... (i)

The equation of any line through the intersection of lines (i) and (ii) is of the form
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(3x— 4y + B) + k(dx — y —5) = 0 ... (iii)
=  (3+4k)x+(—4—Ky+ (B-5k=0
- (3 + 4K)x — (4 + K)y = (5k — B)

X y _
5k-61" Bk_6 |

3+4k —(4+k)

But it is given that the intercepts are equal.

5k—-6 _ 5k-6

= 3+4k=—4—k
3+4k —(4+Kk)

= 7=—5k = |k=—

Putting the value of k in eq. (iii), we get
7
(B3x—4y +6) — g(4x— y—-5)=0

= 15x-20y+30-28x+7y+35=0 = -—-13x—-13y+65=0

= x+y-5=0|.

S14. Let, 3x+2y+4=0 ()]
and x—-y—-2=0 .. (i)

The equation of any line through the intersection of lines (i) and (ii) is of the form

(Bx+2y+4)+k(x—y—-2)=0 ... (iii)
AY
= B+kx+(2-Ky+(4-2k=0
B+khx  (2-KY NGB
= + =
“(4_2k) —(4_2R) 4
X )’ b
= hed T2k —4 |
3+k 2-k @0
o[« a —>\ %
. 2k “4
x-intercept, a= \4
3+ K
Now, Area of A= - xaxb Lo 12k k-4 g
2 2" 3+k  2-k
2 -—
. 4k® +16 16k _
6—k — k2
= 4)° + 16 — 16k = 96 — 16k — 16k° = 20k*=80
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= K¥=4 = |k=+2| But

But if k=2, a=b=0. isnotpossible.

k=-2|. Putthis value of k in eq. (iii), we get

Bx+2y+4)2(x—-y-2)=0

= |x+4y+8=0|.

S15. Equation of lines are
4x-3y-1=0 ()
2x-=5y+3=0 ... (i)

The equation of the family of lines passing through the point of intersection of (i) and (ii) is

4x—3y—1+k(@x-5y+3)=0 = (4+2kx+(=3-5Kky+3k—1=0

4+ 2k
3+ 5k

Since, the line is equally inclined to axes. Therefore two cases arise.

Slope =

Case-l: tan45° = 4+ 2k Case-ll:«tan.(-45°) = 4+ 2k
3 5k 3+ 5k
12452K o mk=a+2k 3k=1, k= —q=3+4k
3+ 5k 3 3 15k
2 5
4+2 |x+(=3-2]y+1-1=0 4+ 2k = —3 -5k
14x 14
2 2y =0,x= 7hk=—-7 k=—-1
2x¥2y-3-1=0
2x+ 2y =4 x+y=2
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