MATHEMATICS Straight Line

Bl Exercise-1

Section (A) : Coordinate system, Distance formula, Section formula
Al Sol. PQ=\/r12+r22—2r1rzcos(91—92) _J4+9-6_ 7

A-2.  Sol. The points are (0, 1) and (x, —3)
Distance between them =5

Vx*+4% _g
X=x3

A-3. Sol. A(-2, 2), B (8, -2), C(-4, -3)
AB = W,BC: M,CA: V29
Now AB:2 + AC:2 = BC:
Ais aright angle A at A

A-4 Sol. (a, —b), (0, 0), (—a, b) and (ab — b2)
For rectangle, parallelogram, square diagonal bisect each other but for all the 4-coordinates no pair
bisecting the other pair hence it does not represent rectangle, square, parallelogram.

A-5. Sol. AB=v4+9 _13
BC = \/36+16 :2\/ﬁ

CD = v+ = \/ﬁ
AD = \/36+16 :2\/ﬁ
AC = VB4+1 _ 65

BD = V16+49 _ V65

its rectangle

A-6. Sol. In parallelogram diagonal bisect each other
3-6 x-2
2 = 2 = XxX==1
5-4 y+1
2 = 2 o y=0 = P=(-1,0)
[ 5L+3 6A+4 ]
A-7. Sol. Pointis At hd

If x-axis divide puty =0
6L +4

;‘.+1 =0 = )\:_

A-8.  Sol. Let required pointare P & Q

{9+2x0 1x12+2x0 (0, 0) P Q (9, 12)
P

1+2 1+2 ]dividesinl:Z

P=(3,4)

Qdividesin2:1

2x94+1x0 2x12+1+0
2+1 " 2+1

Hence Q[ ] =Q (6, 8)
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MATHEMATICS Straight Line

-3 .2
A-9. Sol. P04 A Q(2,0)

EE]
A=L=1 “U -6 _g

A-10. Sol. Mid point of AB is midpoint PQ.

A-11. Sol.
(1,2)

A
/p 3x+4y-7=0
(-2,3)

Let division point is P.
—2h+1 30+ 2]

coordinate of P[ AT A+
P lies on given line

(—27&4—1} [3K+2J
ARV AN B

= —BA+3+12A+8-7A-7=0
= —-A+4=0
= A=4

A-12. Sol. Let k.1
5k +2 _4

k-+1
k=2

(2.8)

2x2-1x2 2x5-1x2
2-1 7 2-1

Harmonic conjagate is {
Section (B) : Area of triangle, Locus, Change of origin, Slope of line, Collinearty

B-1. Sol.
A

B P C

1

Area of the triangle formed by joining the mid points of the sides of the triangle = 4 (area of the triangle)

ot
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MATHEMATICS

Straight Line

2 1 1
— 4 5 2 4 -3 1
1
= 4 x 6 =1.5sq.units
B-2. Sol.
20cos0+15
B-3. Sol. h= 5 =4cosB+3
20sin6

k = 5 =4sinb

"
Locus is 4 + 4 =1

X=3):2+y2=16

B-5. Sol. Let point (h,k)
Distance from y-axis = |h|

___________________ X === (k)

~ hetka = 3
X2 +y2 =3

B-6. Sol. X=Xxth,y=y +k
9 = — 3+h, 5= 9+k
h=12,k=-4
~(12,-4)

B-7.  Sol. X =X+h & y = y+k

(x+h)z2 +4 (x+h) +8 (y+k) =2 =0

X2+ (2h + 4)x + 8y + (h2+ 4h + 8k—2) = 0

22h+4=0&h:+4h+8k-2=0
h=-2 4-8+8k-2=0

6_

B-8. Sol. D is the mid point of BC, D = [

3-2 1

Slope of AD = 2-4-_2

3+5 1+3

2 ' 2 }=[4,2]

w?
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MATHEMATICS Straight Line

A(2, 3)

1
B-9. Sol. Slope)= K'-5 =2
= k=1% V2

B-10. Sol. Since A, B, C are collinear : 1
Slope of AB = Slope of BC Ak, 2 - 2k) B(1 -k, 2k) C(—k—4,6-2k)
2-2k-2k 2k -6+ 2k

k-1+k = 1-k+k+4

2-4k  4k-6

N %-1= 5

10 — 20k = (4k — 6)(2k — 1)
(4k — 6)(2k — 1) + 10(2k — 1) = 0
k=,-1

Ul

Section (C) : Various forms of straight line , Point and line, Angle between two lines

C-1. Sol. Points are (0, 0) and (a cos 6, a sin 6)
asinf-0
~(y—0)= acos0-0 (x_q)
y =xtan 6

C-2. Sol. If P bisect the line AB,thena=10and b =4
Xy
Equation of the lineis 10 + 4 =1

2x + 5y =20
§(0. b)

(5,2)
P

AN(a, 0)
C-3. Sol. Letlineisy=mx+c,thenm=tan45°=1andc=1

C-5. Sol. Slope of such lineis +1

C-6. Sol. xcosa+ysina=p
x cos 30° +y sin 30°=4

\/gx+y:8
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MATHEMATICS Straight Line

C-7. Sol. Point (-4, 5) does not lie on the diagonal 7x—y+8= 0, so point will lie on the other diagonal also
diagonals are perpendicular
- Slope of other diagonal = -1/7
-~ Equation of other diagonal is
1

y—5=—7 (x + 4) = 7y+x=31.
C-8. Sol. Mid point = (3, 2). Equation is 2x-y—4 = 0.

1
C-9. Sol. Here tan® = S

2
1—(J S
tan26= 5) -2
5x
required liney = 12

L 4



MATHEMATICS Straight Line

3

C-10. Sol. Anyline 1 to 2x — 3y =5 has slope = — 2
3

equation of lineis (y +1)=— 2 (x—1)

2y+2=-3x+3

3x+2y=1

C-11. Sol. Anyline Lto2x—y+3=0hasslope= 2
A-3 -3

1
|
N

Slope of line through (4, 3) and (2, A) is 2—4
-3 1
-2 =_2 = A=4

C-12. Sol.

Any line parallel to 2x =3y =4is 2x -3y +A=0

ML

1(316)]
area of AAOB = 2 2)\3 =12

A2 =144 = A=12,-12
lineis2x—3y+12=0and 2x—-3y—-12=0

1
C-13. Sol. areaof AOAB= 2 x 3 x4 =6 sq. units

<

\B S
(-4.0) 0 > X
N -3)
1
AOAB dk {ks:kQy = 2 x3x4=6

\B T S
(-4.0) 0 > X
N .-3)

o?
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MATHEMATICS

Straight Line

C-14.

C-15.

C-17.

7-3

Sol.  Slope of DE = 5-1 2
= Slope of AB=1

Sol.

=

(2,3)
45°

2x—-3y+9=0

Let coordinates of point P by parametric form
P(2 + r cos 45°, 3 + r sin 45°)

It satisfies the line 2x -3y +9=0

LB, L e

(-6, 9-2V3)

x-1 y—4
For point p C0S135° = sin135° — 52 X=—4y=9
For point Q
X+4 y-9
cos(-120°) _ sin(-120°) _, _, X=—6y= 9-23

Q(fs, 972\/5)

Sol. Here (x1,y1) = (2,3), 6 = 30°, the equation of the line is
xX-2 y-3
cos30° _ sin30°

Xx-=2 y-3

ﬁ_1

2

= 2
=>X-—-2= V3 (y-3)

= X— V3 y=2-3 V3

Points on the line at a distance 4 from P (2,3) are

(X1t rcosB , y1 £ r sinb)
> (2 £ 4 cos30°, 3 + 4 sin30°)

S ¢
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MATHEMATICS

Straight Line

> (2+2¥3 3+2)5(2+2V3 5 0r(2-2+3 1)

-57 E
(=5.7) 5.7)

B D C
(1.3)

Hence equation of ABisy -7 =(x+5) =2 x -y +12=0

C-18. Sol. Lineis Li=3x—-8y—-7=0

0) 0, -1) L.>0
(0, 0) Li<0 opp side
(i) (4, -3) L.>0
0, 1) L-<0 opp side
(iii) (-3, -4) L.>0
1, 2) L-<0 opp side
(iv) (-1, -1) L.<0
(3,7) L-<0 Same side,
C-19. Sol. condition for (X1, y1) & (X2, y2) lying on the same side w.r.t. ax + by + ¢ =0
ax, +by, +c

ax, +by, +c >0

a2+ab+1>0
It is quadratic in a
(i) will be true Vv a € R, if

a’+ab+1 5

. (i)

b—4<0 > be(-2,0)u(0,2)

butb >0 = b € (0, 2)

2
C-20. Sol. 2x+3y=5 mi=—93

3
3x-2y=7 mz= 2
mimz =-—1.

Hence they are L angle between them is 90°

Section (D) : Centroid, Circumcenter Orthocenter, Incenter, Excenter

D-1. Sol. AB : bx + ay = 3ab
A:(3a,0)
B: (0, 3b)

Centroid of AOAB = (

N
A(3a,0)

ot
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MATHEMATICS Straight Line

55
AOAB = 3 3/ (a, b)
D-2. Sol. In a right triangle circumcentre is the mid point of the hypotenuse
(4+O O+6J
M = 2 2 =(2,3)
(0, 6)
M
H
(0, 0) (4, 0)

D-3. Sol. Since in AABC, B is orthocentre. Hence 2B = 90°
Circumcentre is S(a, b)
x+0

2 -—a=x=2a
y+0

2 =p> y=2b
Hence, C(x, y) = (2a, 2b)
A(0, 0)

S(a, b)

190°
B C(x,v)

13+20+11 ' 13+20+11
A(0,0)

(0x11+5x20+16x13 0x11+12x20+13x12
Sol I

D-4. J =(7,9)

13 20

B(512) 11 C(16,12)

D-5. Sol. In AABC right angle at B we have
AC

BD=AD=DC= 2
5

Hence BD = 2
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MATHEMATICS Straight Line

A(0, 0)
D
B C(S, 4)
D-6. Sol. equation of line AB
y—-b=m(x-a)
(O,b—am
a, b)
G.(h,k)
o A
(0, 0) (a-b/m
b
4= b—am b
3 ' 3 a- . b-am
G = h= 3 | k= 3

on eleminating 'm' we get required locus
bh +ak —3hk =0
= bx +ay —3xy=0

Section (E) : Distance between parallel lines, Foot of the perpendicular image of a point

and Area of parallelogram

E-1. Sol. Distance between lines AB & CD = Distance between lines AD and BC

A 2x+4y+4=0 4

Sx+2y+7=0 Bx+2y+6=0

D ox+5y+3=0 C

=> ABCD is a rhombus, also side AD is not perpendicular to DC hence not a square.

y =mx + 1

Sol.
In parallelogram OABC
B(0,1) and point A in the point of intersection of y =mxandy =nx + 1
1 m

= m-n and y= m-n

+

10 |
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MATHEMATICS Straight Line

Now area of parallelogram = 2 (AOAB)

‘2(1x1x L J‘
_ 2 m-n

1
Im-n]

E-4. Sol. Image of A(1, 2) in line mirrory = x is (2, 1)
Image of B(2,1) iny =0 (x —axes) is (2, — 1)
Hence,a=2,B=-1

E-5. Sol. Slope of line Lis =—1 and its equationisy — 3 =—1(x — 2)
(1,2)

(2,3)
E-6. Sol.
A (3, 10)
B (4, 3)
' 2x+y-6=0
A5 6)

Image of A(3, 10)in2x+y—-6=0
x-3 y-10 [6+10—6}
==2

2 _ 1 22+ 7
x=3  y-10
2 = 1 =_4
A'= (-5, 6)
c=
Equation of A'B is y—3= —5-4 (x—4)

1

y—3=—3 (x—4)
3y-9=-x+4
= Xx+3y—-13=0

Section (F) : Angle bisectors, concurrent lines and family of lines

F-1. Sol. after making constant terms positive, equation of lines are
3x—4y+7=0 ()]
—12x-5y+2=0 .. (i)

aiaz+ bib2=-36+20<0

equation of acute angle bisector is

3X—4y+7 12X -5y +2
5 -4 13
> 11x-3y+9=0

+

11 |
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MATHEMATICS Straight Line

F-2.

F-3.

F-4.

F-6.

+

Sol.

64x+8y+35 =10

B,:2x-16y-5=10

—22-64-5| g

V2% +(-16) _ V260

p:
—64x11+48x4+35| @37
q= \64% + 87 | _ 2260

p < q Hence 2x — 16y — 5 = 0 is acute angle bisector

p-r g-r r-p| |0 g-r r—p

qg-r r-=p p-q=0 r-p p-q=0
Sol. r-p p-q gq-r| 0 p-q q-r
Hence the lines are concurrent.

Aliter : Since sum of the coefficient of x, y and the constant term is zero, hence the lines are
concurrent.

[az+16] [ 16J
— =—la+—
Sol. (d)t= a a

Sol. €) x+y=10
2x+y=18
and 4x -3y = 26
are equations of three lines respectively
Solving of equation (i) and (ii), we getx =8 andy = 2
Put the values of x and y in equation (iii),
L.HS=4x-3y=4x8-3x2 =32-6=26=R.H.S.
~Point (8, 2) lies on line 4x -3y = 26 , so these three lines are concurrent. Hence, these three
equations have one and only one solution

Sol. ax+by+c=0
3 b
4 +2+C:0

2
compare both (x, y) = 42

31
- ; 4’ 2
Hence given family passes through

Sol. Equation of the line through the point of intersection of the linesy =3 and x+y=0s

12 |
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MATHEMATICS Straight Line

X+y+A(y—-3)=0
this is parallel to the line 2x —y =4
—1
T+ = o

N w

—-1=2+2A A=-—
2(x+y)=3(y—-3)
2x-y+9=0

F-8. Sol. X(@+2b)y+y(@a+3b)=a+b
ax+y)+b(2x+3y)=a+b
x+y=21land 2x+3y=1

P=(2,-1)
Xy
F-9. Sol. Letthelinebe @ + b =1
111

given @ + D =P

x Yy P P

a,b_-aib

1 1

ax-p)+ Py-p=0

fixed point is (p, p)
F-10. Sol. The lines passing throug the intersection of the lines

ax + 2by + 3b + A(bx — 2ay -3a) =0
> (a+ bA) x+ (2b—2aN)y + 3b -3Aa =0

2 2
vl 26423 |1 3p38 L g
b b

2 2 2 2 2 2 2
y(Zb +2a ]+3b3a _o, [2b +2a J=[3b +3a }

b b b b
—3(az+b2) -3
y=—r—— =" 3
2(b2+a2) 2 e 5

Section (G) : Pairs of lines and homogenization

G-1. Sol. Given equation is 4x. —24xy + 11y =0
4xo —22xy + 2xy + 11y =0
2x(x =11y) — 2y(x -11y) =0 = (2x-2y) (x—-11y)=0

2x-2y =0 or x—11ly=0, ~y=X or y 11
G-2. Sol. m:+ mz2=-10
a
mimz = 1
given m: =4m: = m:=—2,m=-38,
a=16

G-3. Sol. ‘EXz—4xy+ \Eyz:O

+

13 |
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MATHEMATICS

Straight Line

G-5.

G-6.

G-7.

G-8.

+

X% —y? y
Pair of angle bisectors are 3- \/§
= X2 —Yy2 = 0
=4 y2—%2=0
Sol. Equation axz + (a + b)xy + by2 + x + y = 0 can be written as (ax + by +1)
Sol. (A) Comparing given equation with
axz + 2hxy + byz + 2gx + 2fy + ¢ = 0 we get
7 31

a=1 h=-1/2,b=-6,g= 2, f= 2 c=-18
Now angle between the lines

1Y
2 {ZJ —1x(-6)

1+(-6)

‘ =tan-

-5 -
=tan. tan-1}-1| = tans(1) = 4 or 45°
Sol.  2x2+ kxy —3y2—x—4y — 1 = 0 represent a pair of lines then D =0

2X2 + kxy —3y2—x—-4y—-1=0 D=0
k 1

a=2,b=-3,h=2,g=-2 f=—-2,c=-1
abc + 2fgh —af2—bg2—ch.=0

oot
6+2[2 - 2121 _p4_4a_4

3 K
6+k=8-4- 4
— (ke +3)=4(k + 6) —

—k2—3=4k-8
—ka—4k+5=0
k2+4k-5=0
k=-5,1

2 -1 -3

-1 -1 3

: . : -3 3 ¢

Sol. To represent pair of straight lines =0 = c=3
Sol. Homogenize given curve with given line

3x2 +4AXy —4X(2X +y) + 1(2x +y)2=0
X2+ 4Xy —8X2—4xy + 4x2 + Y2+ 4xy =0
—Xe+4xy +y2 =

coeff. x2 + coeff. y2=0

Hence angle is 90°

(x+y)=0

14 |
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MATHEMATICS Straight Line

3x'+4xy -4x+1=0

SO 2ty
B
G-9. Sol. Lines represented by given equationarex+y+a=0andx+y—-9a=0

10a

distance between these parallel lines is = V2 - 5y2a

Bl Exercise-2

Marked Questions may have for Revision Questions.

PART -1: OBJECTIVE QUESTIONS

Single choice type

3a
1 Sol. 8 =-4
32
a=-3
5b 2
8 =3 b= 95
3x 5y
_32 124 =1 = —9x + 20y = 96
= 9x—20y +96 =0
2. Sol. [ x|+ |y| =2represent asquare of side = 22 Hence area =8
-2, 0)\/(2, 0)
(01_2)
3. Sol.

+

15 |
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MATHEMATICS

Straight Line

+

Hence area = 2 (2x)(p) = px = pz = a2/5

Sol.
0.2)A
(0,0)
1
m+—
2
4_m
tan 45° = 2 =
Equation of AC
1
y-2= 3 ) =
Equation of BD BD
y==3(x-4) =
From (i) & (ii)
x=3&y=3
Sol.
y
+~ B, B)
d
P(h, k)
b
l
0 | X
A(a, 0)
By geometry

.. (i)

(ii)

16 |
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MATHEMATICS

Straight Line

a + B2=(a+b) ()
By section formula
aa h(a+b)
h=a+b = q= 4
bp k(a+b)
K= a+b - B= b
Put value of a and B in (i)
h*(a+b)*  k*(a+b)? i E
a’ + b = (a+ b = a® 4 b* -q
X2 y2
2y
Locus of pis @ =1
Sol. Required point is foot of perpendicular from (0, 0) on the given line which is
—=1
25
Sol

1,1)

(-3.1) 4x+Ty+5=0
Line Lto4x+7y+5=0is
x—4y+A=0
It passes through (- 3, 1) and (1, 1)
-11-4+A=0=>A=25
7-4+A=0>A=-3
Hence linesare 7x —4y +25=0,7x—4y—-3=0
line || to 4x + 7y + 5 = 0 passing through (1, 1) is 4x+ 7y + A=0
= A=-11
= 4x+7y—-11=0

Sol.
P2, 1)

45°
/' 2x+3y+4=0
Let slope of required line is m
Now, y-1l=m(x-2)

2
m+—
om ‘3m+2‘
12"
tan 45° = 3] -13-2m

B-0
4

+

17 |
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MATHEMATICS Straight Line

= 3m+2=%(3-2m)
1

= m=19% -5

Hence,y—-1= 5(x—2)=>ox—5y+3:O
y—-1=-5(Xx-2)=5x+y-11=0

(3-0)(1-0)
2 -1
I et B O
Sol. Area of parallogram = =3
1 2]
5 5
1+2+5J
2 - _g
Image of A(1,-2)inx+2y =0
X-1 y+2 (1_4} 6
1 = 2 ==-2 & =9
noo2
X = 5 ,y= 5
(6-2/5)
Hence equation of BC is y—6= (=7 -11/5) x+7)
28
y—6= 28 (x+7)
-14
y-6= 23 (x+7)
= 14x +23y-40=0
Sol.

L 4



MATHEMATICS Straight Line

y\

55,
Origin, R(az, a + 1) lies same side w.r.t. to given lines
a+2a+2-5<0 az+2a-3<0
@+3)(@a-1)<0
ae(-3,1
3az—a>0
a(3a—-1)>0

lOOJ
aE(—W,mlJ{s

3ao—(a+1)+1>0

JuuvL il

U

5]
take intersection we geta € (- 3,0) U 3

12. Sol. Letlinebex+7y+A=0

1-7+% ‘
Distance of this line from (1, — 1) is = V50
17+ ‘
As per question V50 =1. > A=6% 5v2

13. Sol.  Any point on the line x + y = 4 can be taken as (t, 4 —t) the L distance of the point (t, 4 — t) from

the line 4x + 3y =10is 1

4t+3(4-1)-10|
= 5 |:1
t+2
51_,
> [t+2]=5 > t=3 and t+2=-5 = t=-7

P=(3,1)and Q (-7, 11)

14. Sol.

+

17
— . _ e [_ﬁ’ﬁj
point of intersection of x + 3y—2=0and x—-7y +5=01s

1 1 1
___m —_——— —
3 3 7
1-— 17i
- 21

L 4
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MATHEMATICS Straight Line

15.

16.

17.

18.

-1-3m 10 1
o 3-m -20-2
= -2-6m=3-m
= m=-1

Hence required equation

7 (1]
10 = _1 10

y —
= 10y—-7=-10x-1
= 10x+10y =6 = 5x+5y =3
[4+icose,1+lsin GJ
Sol. By parametric form Q 2.2 2.2
33 11
itlieson3x—-y=0 > 12+2\/5 cose—1—2\/§sin6:0
3 sin®
= 1+ 2V2 cos9— 22 = = 3c0s6 — sind = —2V2
squaring both sides
9c0s20 + sinz0 — 6 sinB cosb = 8(sin20 + cos:0) = €0s20 — 6sinB cosB — 7 sin26 =0
1
7tan:0 + 6tan® —1 =0 = tan6=-1, 7.

Hence required linearex +y=5,x—-7y+3=0

Sol. If H is orthocentre of triangle ABC, then orthocentre of triangle BCH is point A
Sol.
A(1,2)
N M
B(x, ) C o ya)
X1+y1=5 e ()
X2 =4 .. (i)
co - ordinates of G are =(4, 1)
1+ X, + X,
= 3 =4 ... (i)
Yi+Y,+2
and 3 =1 .. (iv)
solving above equations, we get B & C.
Sol. The lines will pass through (4, 5) & parallel to the bisectors between them
3x—4y-7 12x -5y +6
5 S 13

by taking + sign, we get 21x + 27y + 121 =0
Now by taking — sign, we get 99x — 77y — 61 =0
so slopes of bisectors are

+

20 |
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MATHEMATICS Straight Line

_I 9

9 , 7
Equation of lines are

I
y-5= 9 (x-4)
9
and y-5=7(x-4)
= 7X+9y=73 and X-7y=1
19. Sol. By family of lines required line is :

X+y-5)+Ax-y+3)=0

X

e
equation of other lineis =2 + 3 =1=3x+2y+6=0
Both are 1 hence mimz=-1

. EE L

=> AA+3=—2+2A>A=-5

Hence required line —4x=6y—-20=0
2x-3y+10=0
2x-3y+10=0

20. Sol. az + 9b2 — 4c2 = 6ab
then a2+ 9b2 - 6ab = 4c2
(a—3b)2 = (2¢):
a—-3b=2canda-3b=-2c
line ax + by + ¢ = 0 is concurrent at

(a—Sb} (Sb—aJ
ax + by + 2 =0 and ax + by + 2 =0
i3 1 3
X—_Z;y:Z and X:Z;y:_Z
B [
P 2 2 and 2 2
21. Sol. 12x2 — 10xy + 2y2+ 11x -5y + k=0

A=0
abc + 2fgh —af2 —bg2—ch2=0

SIS
122k+2." 2/\2) (5y_12\4) o\ 4 )y o5)=0

= k=2

22. Sol. Xz+2‘/§xy+2yz+4x+4\/§y+1:0
(x+ Y2y +p)x+ Y2y +6)=0

ptqg=4
pg=1
p-a| y(P+a)l-4pq J16-4
Distance between || lines is V3 = V3 = V3 =2
23. Sol. Let equations of lines represented by the line pair xy — 3y2+y —2x + 10 =0 are

y+ci=0,x-3y+c2=0

+
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MATHEMATICS Straight Line

lines 1 to these lines and passing through origin are

x=0,y=-3x
Joint equation
X(Bx+y)=0
= Xy +3x2=0
24, Sol. Homogenize  5x2+ 12xy —6y2+4x—-2y+3=0byx+ky=1
5X2 + 12Xy — 6Yy2 + 4X(X + Ky) — 2y (X + ky) + 3(x + ky)2 =0
it is equally inclined with x-axes hence coeff. xy = 0
12+4k-2+6k=0
k=-1
PART -1l : MISCELLANEOUS QUESTIONS
A-1.  Ans. (1)
Sol. axs + bxay + cxyz2 + dys=0
since this is homogeneous equation of degree 3 therefore it represents three straight lines passing
through origin
axs + bxay + cxyz + dys = (y — mux)(y — mz2x)(y — maXx)
or puty = mx in given equation we get
msd +cmz+bm+a=0 (i)
<
mi+mz+ms= d
i)
mimz + mzms + msma = d
A
mimams = d
given two lines are perpendicular hence mim:=—-1 = ms = a/d
a
put ms = 9 in equation (i) we get a2 +ac+bd+d.=0
A-2.  Ans. (1)
Sol. S: is true because given quadrilateral is a rhombus.
S: is also standard rule but Sz does not explains Sa.
A-3. Ans. (3)
Sol. Sz is standard result.
equation of angle bisectors of lines given in S: are
3IX+4y+2 4x+3y -2
5 =+ 5 = Xx—y=0and 7x + 7y — 24 =0
A-4.  Ans. (1)
Sol.  equation of liney —2 =m(x —8) where m< 0
-5 9
= pP= m and Q = (0, 2 — 8m)
-
Now OP + OQ = Ml 412 - 8m|
2
- ix 8 (_m)
=10+ M) 4 gm)>10+2V-m > 18

Section (B) : MATCH THE COLUMN

B-1.

-
v

Ans. (A)-p;(B)-9g;(C)-s;(D) s
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MATHEMATICS Straight Line

ez
Sol.(A) AH L BC. = \N/\-2-5

4k = 7h

DIAGRAM

{0+1)[K—3]_1
BH L AC. = \0-5/{H+2

K-3 =5(h+2)
> 7h —12 = 20h + 40
13h =-52

h=-4

~k=-7

~A(-4, =7)
(B) x+y-4=0
4x+3y—10=0
Let (h, 4 —h) be the point on(i)

Then |

[4h+3(4—h)-10| _

5

ie. h+2=%5 je.h=3;, h=-7
-~ reuired point is either (3, 1) or (-7, 11)

© orthocentre of the triangle is the point of intersection of the lines
i.e,(-1,2)
(D) Since a, b, c are in A.P.
pate
a+c
= the family of linesisax+ 2 y=c
a(x+l]+c(l—1} =0
i.e. 2 2
-~ point of concurrency is (-1, 2)
B-2. Ans. (A) - (s), (B) - (p,a), (C) - (n, (D) - (p. q, 9)
Sol. For concurrency
1 3 -5
3 -k -1
(A) 5 2 -2 =12k+2-3(-3))-5 (6+5k)=0
> —-13k+2+93-30=0
= —-13k+65=0 = k=5
(B) For L1 & L2 to be parallel,
1 3
3 =k = k=-9.
3 &
Also, 9= 2 for Lz, Ls to be parallel
)
> k=-9
© They form a triangle when lines are non-concurrent & non-parallel.

+

5

Hence k= & from the given options.
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MATHEMATICS Straight Line

(D) L1, L2, Ls will not from a triangle when they are concurrent or any two of them are parallel.

C-1. Sol. PA: = PB2 = AB:z = 8az, D being equilateral.

PA: = PB2 = 4ah + 4ak =0
=—k
PA: = 8a- = (h—a):+(k—a)2=8az.
Put k=-h 2(hz + a2) = 8az
h:a\lg,—a‘/5 k:—a\/g,a\/5

-~ The vertex should be (a\6 , —a‘/g)
or (—a‘/g, a‘E) i.e., (2) and (3)

C-2. Sol.  Thefirst two lines are clearly perpendicular. Also angle between 2nd and 3rd is
3
o (3
72 =1
1+ (—7)(—ZJ
tan® = 0 = 45°

Hence the 3rd angle is also 45°.
Ais isosceles as well as right-angled.

C-3. Sol.  Triangle is obtuse so circumcentre and orthocentre lies outside the triangle.

C-4. Sol. Obvious

\
=

* Marked Questions may have more than one correct option.

1. Sol. 2x+11ly-5=0 (1)
4x—-3y—-2=0 ..(2)
24x+7y—-20=0 ..(3)

Point of intersection of (1) & (2) satisfies (3)
Hence lines are concurrent

4x—3y—2j (24x+7y—20}
=+

Now Bisector of (1) & (3) [ 5 25
= (20x — 15y — 10) = + (24x + 7y — 20)
=24x+22y-10=0 =22x+11ly-5=0
44x — 8y — 30 =0.
Hence line (1) is bisector of (2) & (3)

2. Sol.

B (2,2)

y—2=m(x—-2)
m-+3
tan 60° = 1+my3

+
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MATHEMATICS Straight Line

m-—+/3
1+my3 Z 43 o V3 2 (VB 43
:m——\/g,o

Hence,y-2=0

y—2:—‘/5 (x—2).

3. Sol.
P(h.,k)
(a,b,) (az,b,)

(h—ai)z2 + (k= b1)2 = (h —az)2 + (k — b2)2

a: +b2—a? - b?
2h(a: — az) + 2k(b: — bz) + ( 2o 1)
compare with (a1 —az)x + (b1 —b2) y +¢c =0

(a§+b§—af—bf)

=0

c= 2
4, Sol.
A(a cost, asint)
L]
G(h,k)
B(b sint, —b cost) C(1.0)

3h—1=acost+bsint
3k=asint—bcost
squaring and add. (Locus)
(Bx—=1)2+9y2=az+ b2

5. Sol. 6(3 3

2h

> 3 +(k-2)=1>2h+3k=9
Locus 2x + 3y = 9.

| x

Y
b

6. Sol. Let equation of line is + M =1

4 3

it passes through (4,3) @ + P =1
sum of interceptsis-1 = a+b=-1=>a=-1-b
4 3
- -1-b b=
=>4b-3-3b=-b-bh:
=>b2+2b-3=0
>b=-31

+
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Straight Line

10.

11.

12.

+

_\|'~<

R
b=1, a=-2 -2 4+

1
=

|
w“

N | x

b=-3, a=2 + 1.
Sol. Pair 6x2 — xy + 4cy2 = 0 has its one line 3x + 4y = 0
-3x 3x* 9x’
sy= 4 e+ 4 +4c 16 =0
= 24%2+ 3X2+9¢cx2=0
=c=-3.

Sol. ax+2by+3b=0
bx —2ay—-3a=0

X y 1
—6ab+6ab - 3b®+3a® - —2a°-2b®
Hence point of intersection (0, —3/2)
Line parallel to x-axis y = —=3/2.

2 1 1
Sol. - a,b,careinHP. P =a+c¢
12 1
> a_bjsc-g
x ¥y 1
given line asbic=o

Clearly line passes through (1, -2).

+3
1, —
Sol. Centroid is 3

A(1,1)

P(-1,.2) Q(3,2)

B(-3,3) C(5,3)
Sol. Let equation of line is
e

b -1,
By section formula

X
a

I
w
U
o
I
o

4=>p=8

olx N|jT N

y
+8 =154x+3y=24

Sol.
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13.

14.

15.

16.

.(aa)
o1, 1) y=x/2

Since (1, 1) and (a, a2) Both lies same side with respect to both lines
a—-2a<0=>2a—-a>0
> a(a-1)>0

>

20 7

a€ (=, 0)U
Ba—a2>0>a—-3a<0=>a€(0,3)

2
Hence after taking intersection a € 2 .

sol. A= V(-1 +(k-17

BC=1
2 2
A = V(=27 + (k1)
AB:+BC2=AC2=>(h—-1):2+(k—=1)2+1=(h—=2)2+(k—1)2
=>2h=2=>h=1

ALY T

Area of AABC = 2 x1=1
K=1)2=4=>k-1=+2=>k=3,-1.

Solution
R(3,33)
/ 60°
P(-1,0) Q(0,0)

The line segment QR makes an angle 60° with the positive direction of x-axis.

hence bisector of angle PQR will make 120° with +ve direction of x-axis.

Its equation
y—0 =tan120° (x — 0)
3
y=- V3
X3 + y=0
Sol. Bisector of x =0 and y = 0 is eithery = x or y = —x

If y = x is Bisector, then
mxz + (1 —mz2)xe—mx2=0
>m+l-m-m=0 = m=1=>m==1.

1

Sol.  Slope of PQ = 1-K
Hence equation of line L to PQ line

+
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7 [X(1+k)]
y-2=k-1° 2

Putx=0
7 (1-k) (1+k)
y= 2 + 2 =4

7+(1—-k)=-8=>ka=16 >k =14,
Hence possible answer = —4.

17. Sol. p(pz+1)x-y+q=0
(p2+ 1)2x + (p2+ 1) y + 2q = 0 are perpendicular
for a common line
= lines are parallel
= slopes are equal

pp2+1) @+

18. Sol.
P(x, y)

AN\

A'(-1,0) B'(1, 0)

PA" 3

PB" = 1

(X+21)z2+y2=9((x —1)2 +y2)
Xe+2X+1+y2=9x+9y.—18x + 9
8x2+8y—20x+8=0

10

Xe+y:— 4 x+1=0

50
circumcentre .

19. Ans. (3)

x ¥
Sol. 9+b=1

1% 2 8

S + b =1 = b :_5 = =-20

L

5§_20 -7 o Ax —y =20

3

Line K has same slope = € — =4
3

c=-4 = 4x -y =-3

23

distance = V7
Hence correct option is (3)

+
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Straight Line

20.
Sol.

21.

+

3)

/2', —2) (3, -2)

AD :DB = 22145
OD is angle bisector

of angle AOB
St: 1 true
St. 2 false (obvious) Ans.

Sol. (2)

x+y=lal

ax—-y=1

if a>0

X+y=a

ax—-y=1
Xx(1+a)=1+a asx=1
y=a-1

Itis in the first quadrant
so a-120

a1

a€([l, »)

If a<O0

X+y=-—a

ax—-y=1

x(l+a)=1-a

N /i

x=1+a 50 = a+1 <
1_

a+1

N
QO
N
+
—
ah]
N
+
—
¥/ N
0O

>O = a+1 <0 _1
from (1) and (2) a € {¢}
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22.

23.

24,
Sol.

a€[l, »)

Sol.  (2)

B(-2, 1) C(a, B)
a=3h

B-2=3k

B=3k+2

third vertex on the line 2x + 3y =9
2a+3B=9

2(3h) +3(Bk + 2) =

2h+3k=1

2x+3y—-1=0

@ 4)

w
=3
Of¢

5%
Line 2x +y =k passes C 5 5
2x8 ‘|4

5 5 =k

=6

k

(1.2)

0] P
(y-2)=m(x-1)
2

oP=1-Mm
0Q=2-m

-2

1 1[j
Area of APOQ = 2 (OP)(0Q)= 2+ M/(2_m)

Jontis
(o)

Sol. (2

r\)\—L N =

30|
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A 3, 0)

#B(0,-1)

Take any point B(0, 1) on given line
Equation of AB'

~1-0
y_o- O_Jg(x_‘/g)

—3y =—x+3
_V3y=43

J3y=x-+3

X

=

26.  Sol. (2

0ol (o0 Ao

2x0+22.0+2.2

X - coordinate of incentre = 2+2+ 2\/5

Q : R(7.3)

13 2

Slope of PS = 2 =9
Hence equation of line through (1, —1) & parallel to PS is:

+
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28.

29.

30.

Sol.

31.

+

-2
y+1)= 9 (x-1)
9y +2x+7=0

Sol. Ans. (1)
4ax +2ay+c=0
5bx + 2by +d =0
X y 1
2ad—2bc - 5bc-4ad - 8ab-10ab
bc-ad = 4ad-5bc
N x= ab Y= 2
In fourth quadrant point equidistant from axis will have sum of x & y co-ordinate = 0
2bc—-2ad 4ad-5bc

2ab 4, 2ab _g
2ad -3bc=0

(0,0) (41,0)

v

39
1+2+..... 39= 2 (39+1)= 780
Ans. (2)
D Cc

X=-y+1=0

A 7x-y-5=0 B

On solving equation of AB & AD

vertex A(1, 2)

: P is mid point of AC. Hence vertex C is (-3, —6).

So equation of other two sides are 7x —y+15=0and x—y -3 =0.

69,09
Hence other vertices are 3 3 and 3 3

Ans. (4)
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k -3k 1
5 k 1
Sol. —k 2 12156

K(k — 2) — 5( =3k — 2) — k (=3k — K) = + 56
ko—2k + 15k + 10 + 3k2 + k. =+ 56
Bka+13k+10+56=0

Bka+ 13k +66 =0 or 5k2+13k-46=0

-13+£169+920
No solution or k= 10
-13+33 _ 46
k= 10 >k=20rk= 10 (which is not an integer

-~ vertices A(2, — 6), B (5,2), C (-2,2)
Equation of altitude dropped from vertex A is
Xx=2 L 0]
Equation of altitude dropped from vertex C is
3x+8y-10=0 ... (ii)
solving both (i) and (ii)

23)
orthocentre 2

32.  Sol. (1)
(0, k)

[¢]

0 k 1
2 31
h 0 1:0
—(2-h)+1(-3h)=0
-2y +xy -3x=0
3X + 2y =xy Ans.

PART -1l : JEE (ADVANCED) /IT-JEE PROBLEMS (PREVIOUS YEARYS)

* Marked Questions may have more than one correct option.
1. Sol.

(0,)
M (1,0)
Gond/

(0,-1)

y=Ix-1

y=—x|+1

Region is clearly square with vertices at the
point (1,0), (0,1), (-1,0), (0,-1). So,

+
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its area = \Ex\@ =2.

2. Sol.
y

N

(o]

cl

Let 2£XOS = a and zXOT = 2
ha
let p(cos B , sin B), then zLTOP =06 - 2

[0 4

let Q be the image of P in OT. Then zQOT =86 - 2
+2Q0X=06-a
2X0Q=a-96

[0
Q is image of P in the line whose slope is tan 2

3. Solution
R(3,33)
/ 60°
P(-1,0) Q(0,0)

The line segment QR makes an angle 60° with the positive direction of x-axis.
hence bisector of angle PQR will make 120° with +ve direction of x-axis.
Its equation

y—0 =tan120° (x — 0)

\ (0,9/2)

\c(—3,0) A (974, 0)
0 \
D (0,-6)

Y
as AOPA ~AOQC

4, Sol.

Q

+
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Sol.

Sol.

+

OP O©OA 9/4

3
0OQ-0C- 3 -4

Ans. x-3y+5=0

[ 1 m } [ 3 3m J
The line y = mx meets the given lines in P and Q . Hence equation of L1 is

m+1 m+1 m+1 m+1
m [x— 1 ] 3
y—m+1=2 m+1 > y—2x—1=—-m+1 . 0]
3m (X_ 3 } 6
andthatof Loisy— m+1 =—3\ M+1 = y+3x—-3=m+1 (i)
y-2x-1 1
Form (i) and (ii) y+3x-3 _ _2 = x—3y +5=0; which is a straight line
Ans. 18
equation of liney — 2 = m(x — 8) where m <0
[>-5 0
= P= m and Q = (0,2 -8m)
X
Now OP+0Q = M 412 - 8m|
2
- LXB (_m)
=10+ M) +8m)>10+2V-m > 18
Sol. The number of integral points that lie in the interior of square OABC is 20 x 20. These points are
(x, y) where x,y =1, 2, ........ , 20. Out of these 400 points 20 lie on the line AC. Out of the remaining

exactly half lie in AABC.
1

number of integeral point in the triangle OAC = 2 [20 x 20 — 20] = 190
y
A

(0, 21)

Alternative Solution

There are 19 points that lie in the interior of AABC and on the line x = 1, 18 point that lie on the line x = 2
and so on. Thus, the number of desired points is
20x19

19+18+17+...+2+1= 2  =190.

Sol.
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10.

ol0.0) D A@D)

Refer Figure
Equation of altitude BD is x = 3.
4-0

slope of AB is 3-4 -_4
-~ slope of OE is 1/4
Equation of OE is
1
y = 4 X.
Lines BD and OE meets at (3, 3/4)

~-
/

y=5
x=2 X=6
The lines given by X2 —8x + 12=0arex =2 and x = 6.
The lines givenbyy2—14y +45=0arey=5andy =9
Centre of the required circle is the centre of the square.
Required centre is

2+6 5+9
27 2

Sol.

] =4, 7).

Sol. Xe —y2+2y=1
x=%(y-1)
N

\anzn

0 N

v

Bisector of above linesare x =0,y =1

so Area between x=0,y=1 andx+y =3
1

= 2 x2x2=2squ. units so Area between x =0,y =1 andx+y =3
1

=2 X 2 x 2 =2 squ. units
P\ (3.4)

v

N
v

O Q
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Straight Line

12.

13.

14.

+

IES
S

31
R is centroid hence R = [

SN
\/
A\ (1.2) y=-2

P Q
w227 N1 E

N

PR OP
RQ - 0Q
PR_OP 242
RQ 0Q - 5
but statement — 2 is false
Ans. (3)
Sol. Let slope of line L=m
m-— (—J§) m++/3
1+m(=y3) —tan60°= V3 o 1-/3m - V3
taking positive sign, m + V3 = V3 _ 3m
m=0
taking negative sign
m + V3 + V3 -3m =0
G
As L cuts x-axis > m = V3

soLisy+2= \E(X—3)

Sol. (A) or (C) or Bonus

As a>b>c>0 = a-c>0andb>0
= a-c>0andb>0
= a+b-c>0 =

Furthera>bandc>0

= a-b>0 and c>0

= a-b>0 and c>0

> a-b+c>0 = option (c) is correct

Aliter

(a-b)x+((b-ay=0

S>X=y

= )

= Point of intersection a+b a+b
2 2

1+ 41+ <22
a+b a+b

Now

=

>a+b-c>0

option (A) is correct
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PART -1: PRACTICE TEST PAPER

+

1 1
Sol. Area= 2(a)(b)= 2 ab

1 1

11
Sol. Area= 2(2)(3)x4=3

8
Sol.  y-intercept =—2
x-intercept = 2
) _4
a =3x2 = a= 3
2 E}
Sol. Point of intersection of lines = 33
\/(1_3)2 22y \/1+E 37

distance = 3 3 =Ve 9 3

4-a_ 2
Sol. 3t2 5 5a=6

-
Sol. Slope of AB= 4
slope BC=-2
Angle between AB and BC
1
-2
4— - tan" Z
1+ (—=1/4)-2) 6

=tan-
Sol.  Let point be (a,B)

a+pB=4 (1)

40+ 3p-10| 1

5

> 4a+3B3=15 ..(2)

4a+3B=5 ..(3)

by (1) & (2) (3,1)

by (1) & (3) (-7, 11)
Sol. orthocentre will be point of intersection of
Ax—7y+10=0and 7x + 4y = 15
65x-65=0 = x=1,y=2
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X=2
C
(2,1) X+2y=4
=—1
A i
0. Sol. (6,-1)

circum centre is mid point of BC
10. Sol.  xcosB —ysin 8 = A = acoss0 — sin«® = acos2 6

11. Sol. 4x+3y—-11=0

15
4x+3y— 2 =0
115
2

5 | 7
D= :10

12. Sol. Let point be (a,)

01.72B+1 :\/g
So V5 = a-2B+1=45
a-2B=4 ..(1)
a-2B=-6 (2)
20{+3[31‘_\/ﬁ
and 13 = a+3B-1=+13
2a+ 3B =14 ..(3)
2a+ 3B =-12 ..(4)

(1) and (3) and (1) & (4) gives two points
(2) and (3) and (2) & (4) gives two points
= hence total 4 points are possible

13. Sol. Check by option

15.
A
(0,0)
B C
(4,-4/3) (4,4/3)
410 410 8
AB= 3  ac= 3 Bc=3
Hence ABC is an isoscles triangle
16. Sol.

+
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Straight Line

17.

18.

19.

20.

21.

22.

+

A (1,1)

C (55
42 L C69

ey

equationof AM y—-1=0(x-1)=>y—-1=0
so perpendicular form C to AM is

x—-5=0
x—3y=4
= c
5x+y+12=0 x=1
Sol. A X+2y=3 B
A= (=3,3), B = (1,1), C = (1,-1), D= (=2,-2)
3+1
Slope of AC = -3-1-_1
3

Slope of BD = 3 =1
Hence Angle is 90°

Sol. Fixed point is centroid = (1, 1)
Sol. X2(X=y)+(x-y)=0

XxX—y=00rx2+1=0
only a straight line

Sol. Let ortho centre be (h,k)

X = — =
and 0 5 x h+2 _

by (1) & (2) h=—4, k=7

Sol. required locus
3x+4y-11  —(12x+ 5y +2)
5 13

= 99x + 77y —133 =0

Sol. Li= 2x+3y—-4
L1 gives — ve sign for (—6,2)
Lo=6x+9y+8

L. gives — ve sign

below both the lines

4k = 7h
k—3=5h+10
5h-k=-13

(1)

(2)
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MATHEMATICS Straight Line

P J5 [20
I =l=—x2=,/—
23 sol. p=5 Ta PTG 3

3x+4y-1_ (12x-5y-2)

24. Sol. S 13
99x + 27y = 23

(@) o O3 (62

O G
25. Sol. 2:1
12+a __3
3
4+B:3
3 = B=5
a_b _¢
2. Sol. @ P G
27. Sol. equation of line passing through (2,3) and parallel to the line x —y =4 is
X—y=A=2A=-1
intersection pointof linex—y+1=0and 3x + 2y = 17 is (3,4)
distance = V2

x-4 y+13 -2(20-13+6)

29. Sol. 5 1 = 26
= x=-1 andy=-14

30. Sol. X+1=4=>x=3
y—-2=5=y=7

+
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MATHEMATICS Straight Line

+

PART - Il : PRACTICE QUESTIONS

Sol.  A(XuYi), B(Xz, y2), C(Xs, Ys)
X1, X2, Xz and y1, y2, ys are in G.P. of common ratio r.
X2 = Xal, X3 = X1z, Y2 = Yyil, Y3 =Yil2

X, Xf Xr?
1| yovr oy
511 1
Area of triangle ABC = 2 =0
A, B & C are collinear.
Sol.
NR
45 2x+y=3
45°

Pl21) m QN
Let m be the slope of PQ then

m—(-2)

tan 450 = 1+m(=2)

m+2

N 1= 1-2m

m+2

> +1=1-2m
=3 m+2=1-2mor-1+2m=m+2

1

m= 3 orm=3
PR makes 450 with PQ
1

equation of PQ y-1= 3 x-2)

= x+3y-5=0

equation of PRis y—1=3(x—2)

= 3x-y-5=0

combined equation of PQ and PR (x +3y—-5) (3x—-y—-5)=0

= 3x2—3y2+ 8xy —20x - 10y +25=0
Sol.
B(x, Ys) D(X,, )
A(X, ¥:) Cx, v.)
(X1, y1), (xZ4 y2), (X3, y3) and (Xa, ya)
2 (x5 +yh)
given =" < 2(X1 X3 + XoXa+ Yiy2 + Ysya)

X12 + Y12 + Xo2 + Y22 + X3z + Y32 + Xaz + Yaz < 2(XaXs + X2 Xa + Y1y2 + Yaya)
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Sol.

(X2 + Xa2 — 2X1X3) + (X2 + Xa2 — 2X2 Xa) + (Y12 + Y22 — 2y1y2) + (Y2 + Ya2 — 2y3Ya) < 0
(Xt —=X3)2 + (X2 —Xa)2 + (Y1 —VY2)2 + (Ya—Y4)2< 0
Only possible when X1 = X3} X2 = Xa
Yi=Y2,Y3=Ya
hence it is a rectangle

Sol.
P(2,2)

Q@) geaen RIS
S is the mid point of Q and R

[7+6 3-1J [13 1}
sL27 2 (2

2-1 -2

slope of PS =m= 2-13/2 = 9
equation of line passing through (1, —1) and parallel to PS is
—2

y+1= 9 (x-1) = 2Xx+9y+7=0

3

A(1,V3)

B (0,0) C(2,0)

BC=2

AB =2

AC=2

Hence ABC is an equilateral triangle. In equilateral triangle incentre coincides with centroid. Thus

IE[0+2+1= o+0+\/§]5[1'1}

3 3 Ng
Sol. C1 » aci
a’x-aby-ac  bx+ay cx+a
1 abx+a’y  —ax+by-c cy+b
a | acx+a’® cy+b —ax—by+c

C1 - C1+ bc2+ cCs

+
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MATHEMATICS

Straight Line

+

(@®> +b% +c?)x  ay+bx cx+a

X ay+bx cx+a
1|@ +b*+c*)y by-c-ax cy+b 1]y by-c-ax  b+cy
A= a (a® +b? +¢?) b+cy —-ax-by+c _all b +cy c—ax by
as a2t+hb2+ce=1
C2 » C2—bci,Cs » ca—cCu
X ay a
11y —c-ax b
A= all cy —ax — by
R: - XR:
x> axy ax
1]y -c-ax b
_ ax |1 cy —ax —by
Ri1 - Ri+yR2+ Rs
X2 +y? +1 0 0
1 y —C—ax b
A= ax 1 cy —ax —hy
> A= (x2+y2+1) (ax + by + ¢)
GivenA=0 = ax + by + ¢ = 0 which represent a
straight line
Sol. The x-coordinate of intersection of lines 3x +4y=9andy=mx+ 1isx = 3+4m

For x being an integer 3 + 4m should be divisor of 5
ie.1,-1,50r-5
1

3+4m=1 = m= 2 (Not integer)
dm+3=-1 = m = — 1 (Interger)

A
3+4m=5 = m= 2 (Not an integer)
3+4dm=-5 = m = — 2 (integer)

there are two integral value of m

Sol.

\/\/ﬂ»
NG

y=[x-1

y=-Ix+1

Region is clearly square with vertices at the
point (1,0), (0,1), (-1,0), (0,-1). So,

its area = ZX\E =2.
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MATHEMATICS Straight Line

9. Sol.

-
k o

(o4
Let zXOS = a and 2XOT = 2

o
let p(cos 0, sin B), then zLTOP =0 - 2

[0

let Q be the image of P in OT. Then 2QOT =86 - 2
£QOX=6-a
2X0Q=a-6

0.4
Q is image of P in the line whose slope is tan 2

\ (0,9/2)

P

\c(—3,0) A (9/4, 0)
O \
D (0,-6)
2
as AOPA ~AOQC

OP OA 9/4

3
0OQ-0C- 3 -4

10. Sol.

Q

11. Sol. P=(-sin(B-a),-cosB)
Q = (cos (B —a), sin B)

T
R =(cos (B—a+8),sin(B-9)) 0<a,B,0< 4
Xr = €0S (B —a) cos 8 —sin (B —a) sin 6

= XrR=Xq.C0S 0 +Xxp.sin0
yr = sin 3 cos 6 — cos 3 sin O
=>Yr=Yq.C0S0O +yr.sin0

For P, Q, R to be collinear
sinB+cosB =1

Sk
0+= —
= sin 4) -2 = not possible for the given interval 8 €

+

L 4
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MATHEMATICS Straight Line

12.

13.

14.

+

= non collinear

Sol.
1+p)x—py+p(l+p)=0 ... (1)
1+g)x-qy+ql+qg)=0 ... (2)

on solving (1) and (2), we get C(pq, (1 + p) (1 + q))
: equation of altitude CM passing through C and perpendicular to AB is x = pq ....... (©)

(1+ q]
slope of line (2) is = q

a4
slope of altitude BN (as shown in figure) is = 1+4
a4
equation of BN isy —0= 19 (x + p)

-q
= y= 1+ x+p) ... 4)
Let orthocentre of triangle be H(h, k) which is the point of intersection of (3) and (4)
. on solving (3) and (4), we get
Xx=pgandy=-pq = h =pg and k = —pq
h+k=0
locus of H(h, k) isx+y =0

Sol. 0] By family of lines (2x + 3y — 1) + A (3x — 4y — 6) = 0 it passes through (3, 2)
11

(6+6-1)+A(9-8-6)=0 = A= 5
11
(2x+3y—-1)+ 9 (3x-4y—-6)=0 = 43x — 29y = 71
(i) By family of lines (X+2y+3)+A(Bx+4y+7)=0
Thisis Ltox—y+8=0
(31 +1)
Hence m1m2 = — 1 N _A42) (y=_1 s 3an+1=4n+2
> A=-1 > (x+2y+3)—(3x+4y+7)=0
= —2X—-2y—-4=0= X+y+2=0

Sol.
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15.

16.

17.

+

N (0, 17)

N
=) \ (A 0)
(1, 0)\

ot t ]
Point P{ V2’ ‘E lies between given line

t
‘I+—J [2+—J
HenceLl(P):( V2 +2 V2 -1>0
3t 42

5+ \/5 -1>0=>t>-— 3

t t 6t 5\2
1+ — 2+— — —
Now, Lo(P) = 2 V2) 44U V2) Ji5c0 o 10+ V2 _15<0>t< 6
42 52
"6
Hencete
Sol. 0] After reflection about line y = x position of point will be (1, 4)

(i) After this step (4, 4)
(iii) h= 42 cos150°, k = 42 sin150°

h = _2\/6' k = 2\/5
Sol.
*Q
TS
‘P(2,3)
4x+3y=17
TO
L Jo)
For Q and Q'
Xx-2 y-3
4 3
5 = 5 =x5
Q(6, 6) and Q'(- 2, 0).
Sol.
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MATHEMATICS Straight Line

18.

19.

20.

_ 2x+y=5
P2
2[ is
6 i
<_> 2x+y=3
4
5
(2,3)\f
tant = %

Made Diagram (2,3 ) replace (213)

Let slope of line passing through
(2,3)ism. Hencey—3=m (x—2)
m-(-2)

IR m+2 1
1+m(-2)

1
_251-2m =42
3

=2m+4 =+ (1-2m) = m=-4, not defined
Hence equation of line 3x + 4y =18, x =2

Now, tan6 =

3x—4y-7
Sol. The lines will pass through (4, 5) & parallel to the bisectors between them S
12x -5y +6
13

by taking + sign, we get 21x + 27y + 121 = 0. Now by taking — sign, we get 99x — 77y —61 =0

9
so slopes of bisectors are 9 7

7 9

Equation of linesare  y-5= 9 (x-4) and y-5=7(x-4)
= 7X+9y=73 and IX-7y=1

Sol. Take A(O, 0), B(a, 0), C(a, a) and D(0, a) then M(a, a/2) and P(a/2, a)
0 0 1

1 a al2 1 332

2 al2 a 1|_ g

2

aZ a2
AAMP = AMcP= 8 o AABM = AADP = 4
3a’ L _a

Area of quad. AMcP= 8 8 2

Sol.

L 4

+
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MATHEMATICS

Straight Line

Let slope of given lines mi= 7, mz2= V3 ,ms=—1

Hence interior angle of triangle

7 B
m, -m, K V3+7
tanA= 1T 73 = T3 - >0
1
- +1 1
V3 -1-2
mp-mg 1 V31 m-mo 1 -8
tang= 1+MaMy = NERESNERY >0 = tanC = 1TMM = 7 =6 <0

Hence angle C is obtuse therefore circumcentre and orthocentre lies outside the triangle.

21.

M
A
o \d

(am|
B D\ E

\

Sol.

(where E is midpoint of BC)

22. so. A MP B Q
AP, AB, AQ are in H.P.
AB AB AB

=

P lies on line AD; Q lies on EM
nPuQ)=2

Ap_7,AB_T,AQ—7areinG.P.

MP, MB, MQ are in G.P.

L 4

+
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