STRAIGHT LINES

Exercise — 1(A)

Q.1

Slope of line is =

-1 .
3

Q.2

Mid-pointof B& Cis (4, 2):

3-2 1

2-4 2

slope is

Q.3
Vertices of integral => A never equilateral

Because equate Areas

X W
3 1
jg((x1_xz)2+(y1_y2)2)ziXz y, 1
X3 Y,

This is irrational & R=S is Rational

It is a contradiction .".be equilateral

Q.4

Slope is zero : 42
=>y=2
Q5

use slope — intercept form

y =2x-y



3
.. slope intercept form y=—-x-3
5

Q.7

lineis y=—9x+c put(3,4)togetc
Q.8

The information c=—-2 & m= \/5

Slope intercept y=+/3x — 2

Q.9
y—-0 asind-0

form = = |y = xtané
Xx—0 acosfd-0

Q.10

Botha=D

. Xy
.. intercept form — + = =1
a a

= |X+y=a slope —1

Q.11

Xcosa + ysino = a

.. for y intercept put x =0



y = acoSec o

Q.12

Xy
=—+—=1 or X+y=a
a a
Put (1, —2) to get ‘a’
=l-2=a=a=-1
Lineisx+y+1=0
Q.13

X
Intercept form — + Y =1;hereb=2a
a b

.12
(1, 2) satisfies —+ — =1

a b
1 1 a=2
=>—+-—=1 =
a a (b:J
Q.14
B(0, b)
(5, 2)
| A(9, 0)
.2 58222
2
—a=10,b=4
= - line 2+ Y =1
4



A(a, 0)
G.-4)

B(0, b) |
By section formula

:>§=3 & 3—b=—4

2x 3
Lineis———yzl

15 20

Q.16

S a+b=-2

X
Let —+X:1
a b

put (3 -3)

=2b—-3a—-ab=0

=2b+3(b+2)+b(b+2)=0

—=b’+70+6=6

=b=-6 ,b=-1

Q.17



X
:>—+l=1

3a 3b
A(3a,0) ; B(0,3b) ;0(0, 0)

Centroid (a,b)
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1. (D)
Let (1, V"E ), (0, 0) and (2, 0) are the coordinates of
vertices A, O, Bof AABC.
AO=0B=AB. So, it is an equilaterial triangle and the
incentre coincides with centroid.

0+1+2 0+0+J3“J:( 1 J

—
/2

\ Vo

Incentre = l,—
3 3

2. (D)
S is the midpoint of Q and R

- S= E,E):(EJ}
2 2 2

P(2,2)

06.-1) Smrn RO
2-1 2
slope of PS =—— =——
Now slop 2-13/2 9

Now equation of the line passing through (1, -1) and parallel to PS is
y+1=—§(x—1) = 2X+9y+7=0

3. (A)
3x+4y=9andy=mx+ | aretwo lines.
On equating the value of y from both equations to get the
x co-ordinate of the point of intersection,
x+4(mx+1)=9=3+4m)x=5

S
3+4m
For x to be an integer 3 + 4m should be a divisor of 5 i.e..
l,—1,50r-35.

3+4m=1 = m=-1/2(notinteger)
3+4m=~1 = m=-1(integer)
3+4m=35 = m=1/2(notan integer)
3+4m=-5 = m=-2 (integer)

There are 2 integral values of .

Website: www.iitianspace.com | online.digitalpace.in
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(D)
c y=mx+l p

y=nx

0 y=mx

1 m
The vertices, 0(0,0), 4 (—— —] .B(0,1)
m=in m-n

Area (parallelogram OABC)=2 arca (AOAB)

1 (m ] 1 R M
O T — -1 +———l-—0).0[0 —_—
_2><2 [OLm—n m—n( m—n
1
C|m—n|
(B)
The given lines are
x+y=92 (1)
And2x+v=-6 .. (i)
Signs of constants on B H.S. show that two lines lie
On opposite sides of origin. Let a line through origin
Meets these lines in P and Q respectively then required
Ratio is OP - OQ
Vi
'\\ (0, 9/2)
B
P
| ™ C(-3.0) 4,
re O (94, 0) g
O~J4D(0,-6)
v
In AOPA and AOQC
ZPOA = ZQOC (Ver. Opp.angles)
SPAO=20CQ (alt.int.angles)
AQOPA —~ AOCQ (By AA similarly)
_OP_0A_9/4 3
0Q oCc 3 4
Eequired ratio=3: 4
(A)
(A)
(D)
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9. (A

10.  (C)
tan®=+/3=6=60"= LPQR =120’
. Slope of bisector of /PQR = tan120’
Hence, equation of bisector is «/3x + y=0

Ya
R(3,33)
—+ 24 z 6 > X
P10 Y. T
11. (D)
Clearly OP=0Q=1and ZQOP=0-0-0=0-20
'vl\ Q(a _9)
M (mid point
;%5 M (mid point)
54 P®)
oa-0 3 X
Lla-20)
2

The bisector of ~ZQOP will be a perpendicular bisector of PQ also. Hence Q is reflection of P in the
line OM which makes an angle ZMOP + ZPOX with x-axis, i.e., %(a—29)+9 =a/2
So that slope of OM is tana/ 2.

12, (C)
We know that point of intersection of altitudes of a
triangle is the orthocentre of the triangle

VA
A(3.4)

(2] B
(0,0) D (4.0)

>X

Equation of altitude AD

i.e., line parallel to y-axis through (3, 4) is
x=3 e (i)
Now, equation of OF | AB is

3-4

y=-— X:>_V=X"4

Solving (i) and (ii), we get orthocentre as (3, 3/4)
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13.  (B)

Total mumber of points within the square OACB
=20x20=400

ya

B (0, 21) c

............................

-0 A (21, 0§ 3
0.Mm
Points line AB =20 {(1. 20)(2. 19). (3. 18).......
(10, 11)(11, 10)....(20, 1)
Points within AOBC =400—-20=380

By symmetry. points within AOBC = 2& =190

14. (C)
15.  (C)
16. (A
17. (D)
18. (A

-y 4+2y=1 = x=%x(y-1)

V' A

/ 0 \i

y=x+| x+y=|

Bisectors of above linesare x=0 and y=1

-V

-. Areabetween x =0, y=1 and x + v =3 is the shaded region shown in figure.

-. Area :%x2x2=2 sq.units.
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19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

38.

(©)
(D)
(A)
(D)
(©)
(B)
(D)
(D)
(©)
(©)
(©)
(©)

»+ Ar(AOPR) = Ar(APQR) = Ar(OQR)

(3, 4)

R

0(6,0)

0 (0,0)

*. By simply geometry, R should be the centroid of APQO

= coordinateof R :(

(A)
(A)
(A)
(A)
(D)
(A)
(©)
(©)

3 3

3. —

3+6+0 4+0+0j_( 4
’ 73
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39.

40.

41.

42.

43.

44,

(B)
(B)
(B)

(A)

Since three lines x -3y =p,
ax+2y=qgand ax+y=r
Form a right angled triangle

.. product of slopes of any two lines =-1

Suppose ax+2y=qand x—3y=p are L to each other.

.'._—axl:—lza:fi
2 3
Now, consider option one by one

a = 6 satisfies only option(A)

. Required answer is a> —9a+18=0

(B)

Suppose B (0, 1) be any point on given line and co-ordinate of A(\/§ 0) is . So, equation of

A A(B,0)
B (0. -1)
. —-1-0 vy-0
Reflected ray is =
Y 0—\/§ x—\/§
= By =x-+3
(D)
Let P, Q, R be the vertices of APQR
P(2,2)
06,-1) S R(7,3)

Since PS is the median
S is mid-point of QR

So, S:(E,EJZ(EJ]
2 2 2
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Now, slope of PS= 21 = _2
p 13 9
2

Since, required line is parallel to PS therefore slope of required line =slope of PS

Now, equation of line passing through (1, —l) and having slope —g 5

2
y-(-)=-5(x-1)
Iy +9=-2X+2=2Xx+9y+7=0

45.  (B)
P(l,2)
|
I
|
|
|
I
< = —

A C B 3 f4y=9
Shortest distance of a point (x,,y, ) from line
ax+by=cis d= @+ by, —¢

Ja?+b?
Now shortest distance of P(1,2)from 3x+4y =09 is
3(1)+4(2)-9
e _g_P@+a2)-9|_2
3+ 4 ‘ S5
Given that AAPBIs an equilateral triangle
Let 'a’ be its side
Then PB:a,CB:%
Now, In APCB,(PB)” =(PC)” +(CB)” (By Pythagoras theorems)
2V a2
a’ :(—] +—
5 4
, a' 4 3* 4
—_— S — = —
4 25 4 25
216, [16_ 4 V3_48
25 75 5J3 3 15
. Length of Equilateral triangle (a) = %
46. (D)
Circumference = (0, 0)
1)’ (a-1)’
Centroid = | @Y (3~
2 2
We know the circumcentre (O),
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Centroid (G) and orthocentre (H) of a triangle lie on the line joining the O and G.

AlSO, ﬁ:z
GO 1

1)° —1)

= Coordinate of othocentre = 3(a; ) ,3(a2 )

Now, these coordinates satisfies eqn given option (d) Hemce, required eqn. of line is
(a—l)2 x—(a +1)2 y=0

(B)

Let the slope of line L be m. Then
m+\/§ _\/§

1—J§m

.‘ !
AN

\/5.1’ +y :\
/ )

, (0, I)\

O

! (3,-2)

4
= m+\/§:i(\/§—3m)
= 4dm=0or 2m=2\/§:m:0 or m=\/§
L intersect X —axis .. m=+/3
Equation of L is y+2=+/3(x-3)
= VBx-y-(2+3V3)=0

©)
Given eqn of line is y++/3x—1=0
= y=—\/§x +1

= (slope)m, = -3
Let the other slope be m,
m, —(—/3
- tan 60" = L
1+(—J§m1)
= m,=0,m, =3
Since line L is passing through (3, -2)
3 y—(—2):+\/3_’(x—3)
= y+2=+3(x-3)=0
y—3x+2+3/3=0
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49.

50.

51.

(©)

Let slope of incident ray be m.
. angle of incidence = angle of reflection

m-=7 9 m—1 9

+7m 13 " 1+7m 13
= 13m-91=9+63mor13m-91=-9-63m
= 50m=-100o0r 76m=2382

41
or T

= m=-
38

o | —

1 41
-1=—=(x-0)and y—1=—(x-0
=y 2( )and y 38( )

i.e,Xx+2y—-2=00r38y—-38-41x=0
= 41x—-38y+38=0

(A)

L, :4x+3y-12=0
L,:3x+4y-12=0

L,+AL, =0
(4x+3y—12)+A(3x+4y—-12)=0
X(4+31)+y(3+41)-12(1+21)=0
12(1+1) Oj

4+ 3\

point B (OMJ

Point A [

3+31
6(1+2)
4+ 3\

Mid point = h=
o 6(1+2)
 3+4n

(B)
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52.

53.

Since Orthocentre of the triangle is A(-3, 5) and
centriod of the triangle is B(3, 3), then

AB = /40 =210
r——0
A B C _
Centroid divides orthocentre and circumcentre of the
triangleinratio2: |
L AB:BC=2:1

2
Now, AB = —:,;AC

(5]

= AC—}—AB——( 2J10) = AC=3J10

&

D

R'ldlllS of circle with AC as diametre
AC 3 5
A2

(D)

Equation of the line, which is perpendicular to the line, 3x+y = A (A = 0)and passing through origin,

is given by

For foot of perpendicular

—(3><0)+(1><O)—k) A
F+1° B

So, foot of perpendicular P = (—7“ %)
A

I =

So, foot of perpendicular P = (— —O]

A

Given the line meets X —axis at A = (—, ] and meets Y-axis at B=(0,1.)

w

2 2 2
So, BP = \/(37‘] (l—xj Y L

10 100 100
/90%2
2 2
Now, PA = (&—%j +(O—£j
3 10 10
2

2 2
= PA1/K—+X— = PA= JlOk
900 100 900

Therefore BP:PA=3:1

(A)
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54,

55.

56.

A X—y+L=0 B
Let other two sides of rhombus are
X-y+A=0

And 7X-y+p=0

Then O is equidistant from AB and DC and from AD and BC

s+ 24] = -1+ 240 = A=-3
And |-7+2-5|=|-7+2+pu|=p=15

*. Other two sidesare x—y—-3=0and 7x—-y+15=0
*. On solving the equations of sides pairwise, we get the vertices as

Fea(3 )

(B)

From the mid-point formula co-ordinates of vertex B and C are B(-3, 0) and C(, 4).

Now, centroid of the triangle
G=[3_3+1, 0+4+2j . GE[%,ZJ

3 3
Al 2)

(-1, 1)

B

(A)

The given equations of the set of all line
px+qy+r=>0

And given condition is :
3p+2g9+4r=0

:>§p+gq+r—0
4 4

From (i) & (ii) we get:
x=dyot
o472

(D)

Consider the equation,
y =sinx.sin(x+2)-sin®(x+1)
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%[Zsin X.sin(x +2)—2sin? (x +l)]

_ lcos(—z)— cos(2x +2) {1—cos(2x + 2)}
2 2 2
_(cos2)-1_ _sin’1
2
yA
(0,0)

S
v
~

;y=-sinzl

A

v

By the graph y lies in Il and 1V quadrant.

Since point at 4 units from P (2, 3) will be
A(4cos0+2,4sin0+3) and this point will satisfy the equation of linex +y =7
Sincex+y=7
2+4c0s0+3+4sin6=2
. 1
= C0S0+sinf ==

On squaring
] 3 2tan 0 3
=>sin20-— => ————=——
4 1+tan“ 0 4
= 3tan®? = +8tan®+3=0

8+ 2.7

= tan0 = _T (ignoring —ve sign)

8+2\7 1-7
6 1447

= tan0=

58.  (C)
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59.

Pih. k)

Cla. B)

\
\

(1. 4) R(3,-2)

Let centroid C be (o, B)

We have o =

B=

1+3+h:>h=3a—4

4-2+k

= k=33-2

But P (h, k) lieson 2x -3y + 4 =0
= 2(30.—4)-3(38-2)+4=0
= 60—-9B3-8+6+4=0

= 60-9B+2=0

Locus : 6Xx—-9y+2=0

:>y—§x+g . itsslope=
9 9

oo

2
3

(B)
Let AABC be in the first quadrant

Slope of line AB = —%

Slope of line AC =2
Length of AB = J5

/) ¢

B(3.1)

2
<

>X

It is given that ar(AABC) =55

1

. EAB-ACzS\/g — AC=10

. Coordinate of vertex C=(1+10cos6, 2+10sin6)

 tanf=2 > cose:i,sine:i

5T

. Coordinate of C=(1+ 2.5, 2+4«/§)
. Abscissa of vertex C is 1+2+/5 .
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60.

61.

62.

(A)
The line in xy-plane is,

§+y:1:>x+3y—3:0

Let image of the point (—1,—4)be (a,B), then
a+l p+y_ 2(-1-12-3)

a 3 10

:>a+1:M:E:>a:1—1,B:§
3 5 5

(B)

Since both the lines pass through origin. Then

s/ A

(0.0)P Tx+2y=0 /Q

Point S will be point of intersection of 4x + 5y =0 and 11x + 7y =9

So, coordinates of point S = (g—gj

Also, point Q is point of intersection of 7x + 2y =9 and 11x + 7y =9

So, coordinates of point Q = [—%9

Since, diagonals of parallelogram intersect at middle, then the middle point of SQ is
5.2 47

333 3 :(1 lj

2 2 2'2
1o
So, equation of diagonal PR is, (y — 0) = %—(x -0)
=0
2
y=X
(A)

Coordinates of Centroides
C:(X1+X2+X3 Y, +Y, +y3]

3 3
:(3+1+2 | —1+3+4j ~(2.2)
3 3
The given equation of lines are
X+3y-1=0
3X-y+1=0

Then, from (i) and (ii)
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63.

64.

65.

Point of intersection P [—%éj

Equation of line DP
8x—-11y+6=0

©)
If equation of pair of straight line are ax®+2hxy+by?=0 then pair of angle bisector are
2

xX*-y* Xy
a—-b h
Here a=1b=-5and h=-2

.. Pair of angle bisector are:
2

x*-y® Xy

=2 = x*—y*+3xy=0
1+5 -2 Y Y
(©)
Let m be the slope of line
B Lk A
1+32m
—m-3J2=t/2+6m=mEbm=+2+3\2
=>m= —ﬂ or —&
5 7

i : - : 42 .
So, the equation of line passing through the point (1, 3) and slope e IS
y—3=_ 5\/§(x—1)34«/§x+5y—(15+4«/§):0
(B)

B (b, 5)
a,b P(1,1

0, b))+ (a, b) (1,1)

D
0, 3)+ A(a, 3)

t—= f

(a, 0) (b, 0)
Slope of AC = o
Slope of PD =0
D(a+a'b+3j= D(a, b+3j

2 2 2

b+3

— - -1=0,b+3-2=0=b=-1

b=-1
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66.

E(b+a,5+bJ:(£;2j
2 2 2

Slopeof BCxSlopeof EP =—1

(5—bj 2-1
b-a a-i 4

2
:(_f_aj:[afsj:-b12:(1+a)(a_3)
—=12=a’-3a+a-3=a’*-2a-15=0
(a-5)(a+3)=0
Given ab>0 = a(-1)>0;-a>0;a<0

Accept
Equation of AP (-3, 3), P (1, 1)
3-1

y-1= (T—lj(x_l)

—2y+2=x-1

-
B(-15)
C(=3-1)
Equation of BC
6

(y—5)=§

y—5=3x+3

y=3x+8
Solving (i) and (ii)
X+2(3x+8)=3

N 7x+16=3:>7x=—13:>x=_§

y_3(_§j+8_—39+56,y_g
7 7 7

-13+17 4
X+Yy= =—
7 7

(B)

Given coordinates of AABC are
A(a,—2):B(a,6):C[%,—2j

AC is perpendicular to AB
So, AABC s right angles at A.

Circumcentre = mid point of BC = (%,2)

Website: www.iitianspace.com

online.digitalpace.in


http://www.iitianspace.com/

	(1) 1A (F).pdf (p.1-13)
	1. Ex.1(A) Q.1-17.pdf (p.1-5)
	1. 1A_NEW Q.18 ......pdf (p.6-13)

	(2) 1B (F).pdf (p.14-28)
	(3) 1C (F).pdf (p.29-33)
	(4) JEE Main-PYQ.pdf (p.34-57)
	(5) 2A (F).pdf (p.58-113)
	Advanced_Straight lines Ex.2(A) 1.pdf (p.1-52)
	Advanced_Straight lines Ex.2(A)_2_2B_2.pdf (p.53-67)

	(5) 2B (F).pdf (p.114-144)
	(5) 2B (F) _ 1.pdf (p.1-19)
	Advanced_Straight lines Ex.2(B).pdf (p.1-24)

	(5) 2B (F) _ 2.pdf (p.20-31)

	(6) 2C (F).pdf (p.145-160)
	Advanced_Straight lines Ex.2(C)_1.pdf (p.1-19)
	2C_part2.pdf (p.20-22)

	(7) JEE Advanced-PYQ.pdf (p.161-163)

