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281 (c)

The given lines are4𝑥 + 3𝑦 ― 11 = 0 and 4𝑥 + 3𝑦 ― 15

2
= 0

∴ Required distance =
| ―11 +

15

2 |
42 + 32

=
7

10

282 (d)

These lines cannot be the sides of a rectangle as none of these are parallel nor they are 

perpendicular. 

Now, for concurrent |
1 2 ―3
3 4 ―7
2 3 ―4|

= 1( ―16 + 21) ― 2(2) ― 3(1)≠ 0

Hence, these are not concurrent.

Opposite side of the parallelogram are 𝑥2 ―5𝑥 + 6 = 0 and 𝑦2 ―6𝑦 + 5 = 0⇒(𝑥 ― 2)(𝑥 ― 3) = 0 and (𝑦 ― 1)(𝑦 ― 5) = 0⇒𝑥 ― 2 = 0, 𝑥 ― 3 = 0 and 𝑦 ― 1 = 0, 𝑦 ― 5 = 0∴  Vertices are (3, 5), (2,5), (2,1) and (3,1)

283 (b)

The perpendicular distance of (1, 3) from the line 3𝑥 + 4𝑦 = 5 is 2 units while,

sec2 θ + 2 cosec2θ ≥ 3 [as sec2θ, cosec2θ ≥ 1]

So, there will be two such points on the line

284 (b)

The equation of line passing through the point of intersection of 𝑥α +
𝑦β = 1 and

𝑥β +
𝑦α = 1 is

(𝑥α +
𝜆β ― 1) + 𝜆(𝑥β +

𝜆α ― 1) = 0⇒ 𝑥(1α +
𝜆β) + 𝜆(1β +

𝜆α) ― 𝜆 ― 1 = 0
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This meets the coordinate axes at 𝐴(𝜆 + 1
1𝛼 +

𝜆𝛽 , 0)  and 𝐵(0,
𝜆 + 1
1𝛽 +

𝜆𝛼)
Let (ℎ, 𝑘) be the mid point of 𝐴𝐵. Then, ℎ =

1

2(𝜆 + 1
1𝛽 +

𝜆𝛼) and 𝑘 =
1

2(𝜆 + 1
1𝛽 +

𝜆𝛼)
On eliminating 𝜆 from these two equations, we get 

2ℎ𝑘(α + β) = αβ(ℎ + 𝑘)

Hence, the locus of (ℎ, 𝑘) is 2𝑥𝑦(α + β) = αβ(𝑥 + 𝑦)
285 (a)

The coordinates of a point of intersection of given lines are (1, 1)

The equation of the perpendicular to the line 3𝑥 + 2𝑦 + 5 = 0 is 2𝑥 ― 3𝑦 + 𝜆 = 0. It is also passes 

through (1, 1).∴  2 ― 3 + 𝜆 = 0 ⇒ 𝜆 = 1∴   Required equation of line is 2𝑥 ― 3𝑦 + 1 = 0

286 (a)

Let line be 𝑥 + 2𝑦 + 𝜆 = 0∴  𝜆 =
―5 × 6 + 1 × 9

7
= ―3   (𝜆 =

𝑚𝑐2 + 𝑛𝑐1𝑚 + 𝑛 )
So, required line is 𝑥 + 2𝑦 ― 3 = 0

287 (c)

The equation of line perpendicular to line3𝑥 ― 𝑦 + 5 = 0 is 𝑥 + 3𝑦 + 𝜆 = 0 …(i)

Also it passes through ( ― 2, ― 4).∴  ― 2 ― 12 + 𝜆 = 0⇒ 𝜆 = 14∴  Required equation of line is 𝑥 + 3𝑦 + 14 = 0[from Eq. (i)]

288 (c)

We have,

3𝑥2 +𝑥𝑦 ― 𝑦2 ―3𝑥 + 6𝑦 + 𝑘 = 0   …(i)

Comparing this equation with𝑎𝑥2 +2ℎ𝑥𝑦 + 𝑏𝑦2 +2𝑔𝑥 + 2𝑓𝑦 + 𝑐 = 0, we have𝑎 = 3,𝑏 = ―1,ℎ = 1/2,𝑐 = 𝑘,𝑓 = 3 and 𝑔 = ―3/2

Equation (i) will represent a pair of straight lines if𝑎𝑏𝑐 + 2𝑓𝑔ℎ ― 𝑎𝑓2 ― 𝑏𝑔2 ― 𝑐ℎ2 = 0⇒― 3𝑘 ― 9

2
― 27 +

9

4
― 𝑘

2
= 0⇒― 13𝑘

3
― 117

4
= 0⇒𝑘 = ―9

289 (b)

Since, the required lines make an angle 45° either above the line or below the line∴  Required slopes are𝑚 = 90°, 180°∴ 𝑦 ― 1 = tan 90° (𝑥 ― 1)⇒𝑥 = 1
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and 𝑦 ― 1 = tan 180°(𝑥 ― 1)⇒𝑦 = 1

290 (b)

Slope of the line segment joining ( ―4,6) and (8, 8) is given by 

=
8 ― 6

8 + 4
=

1

6∴  Slope of line perpendicular to it is 𝑚 = ― 1

1/6
= ―6

As the line bisecting it. ∴ Mid point of this line is (8 ― 4

2
,
8 + 6

2 ) = (2,7)∴  Required equation is 𝑦 ― 7 = ―6(𝑥 ― 2)⇒ 𝑦 + 6𝑥 ― 19 = 0

291 (b)

We have, 𝑥2 ― 3𝑦2 = 0…(i)

and 𝑥 = 4 …(ii)

From Eqs. (i) and (ii), we get𝑦2 =
16

3⇒𝑦 =±
4

3∴  Three sides of triangle are 𝑥 ― 3𝑦 = 0, 𝑥 + 3𝑦 = 0 and 𝑥 ― 4 = 0𝑖𝑒, 𝑂𝑃 = 𝑂𝑄 = 𝑃𝑄 =
8

3∴  Triangle is an equilateral triangle

292 (a)

We observe that none of the vertices 𝐴( ― 2,1) and 𝐵(2, 4) lie on the side 3𝑥 ― 4𝑦 ― 10 = 0. 

Therefore,

O

y

135o

x

y = -x

y'

x'

O

y
P

x

3

44,

Q
3

44,

4/ 3

4/ 3
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Length of one side of the rectangle is𝐴𝐵 = ( ―2 ― 2)2 + (1 ― 4)2 = 5

Also,

Length of the other side

=  Length of the perpendicular drawn from 𝐴( ― 2,1) on 3𝑥 ― 4𝑦 ― 10 = 0

= | ―6 ― 4 ― 10

9 + 16 | = 4∴  Area of the rectangle = 5 × 4 = 20 sq. units

293 (b)

Let 𝑎 and 𝑏 be the intercepts made by the straight line on the axes. Then, according to questions𝑎 + 𝑏 =
𝑎𝑏
2⇒ 2𝑎 +

2𝑏 = 1

On comparing with 
𝑥𝑎 +

𝑦𝑏 = 1, we get⇒𝑥 = 2, 𝑦 = 2

Hence, straight line passes through the point (2, 2)

294 (c)

Two sides 𝑥 ― 3𝑦 = 0  and 3𝑥 + 𝑦 = 0 are perpendicular to each other. Therefore, its orthocentre is 

the point of intersection of 𝑥 ― 3𝑦 = 0 and 3𝑥 + 𝑦 = 0 𝑖𝑒, (0,0).

So, the line 3𝑥 ― 4𝑦 = 0 passes through the orthocentre of triangle

295 (b)

Let the coordinates of 𝐶 be (𝑥,𝑦). Then,𝐵𝐶 = 5⇒𝑥2 + (𝑦 + 1)2 = 52      …(i)

Now, 𝐴𝐵 ⊥ 𝐴𝐶⇒ 𝑦 ― 3𝑥 ― 2
×

4

2
= ―1⇒2 𝑦 ― 6 = ―𝑥 + 2 ⇒𝑥 = ―2 𝑦 + 8    …(ii)

From (i) and (ii), we have,

( ―2 𝑦 + 8)2 + (𝑦 + 1)2 = 52⇒5 𝑦2 ― 30 𝑦 + 40 = 0⇒𝑦2 ― 6 𝑦 + 8 = 0 ⇒𝑦 = 2,4

Putting 𝑦 = 2 and 𝑦 = 4 in (ii), we get 𝑥 = 4,𝑥 = 0 respectively. Hence, the coordinates of 𝐶 are (4,2) 

or (0,4)

296 (c)

On comparing the given equation with standard equation, we get𝑎 = cosθ ― sinθ , 𝑏 = cosθ + sinθ , ℎ = cosθ
tanϕ =

2 cos2θ ― (cos2θ ― sin2θ)

cosθ ― sinθ + cosθ + sinθ =
2 sinθ
2 cosθ⇒ tanϕ = tanθ⇒ϕ = θ

297 (d)

Let 𝑚 be the required slope
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∴ | 𝑚― 3

1 + 3𝑚| = 1⇒ 
𝑚― 3

1 + 3𝑚 =± 1⇒ 𝑚― 3 = 1 + 3 𝑚
and 𝑚― 3 = ―1 ― 3𝑚⇒ 𝑚 = ―2, 𝑚 =

1

2
298 (a)

Given equation of line are𝑥 + 2𝑦 ― 3 = 0  …(i)2𝑥 + 3𝑦 ― 4 = 0  …(ii)3𝑥 + 4𝑦 ― 5 = 0   …(iii)

and 4𝑥 + 5𝑦 ― 6 = 0   …(iv)

On solving Eqs. (i) and (ii), we get 𝑥 = ―1, 𝑦 = 2

From, Eq. (iii),

3( ―1) + 4(2) ― 5 = 0 ⇒ 0 = 0

From Eq. (iv),

4( ―1) + 5(2) ― 6 = 0 ⇒ 0 = 0

Hence, given lines are concurrent.

299 (a)

The equation of a line passing through 𝑃(4,1) and slope ―2 is𝑥 ― 4― 1

5

=
𝑦 ― 1

2

5

 [ ∵ tan𝜃 = ―2⇒ cos𝜃 = ― 1

5
, sin𝜃 =

2

5]
Suppose it cuts 𝑥 + 𝑦 ― 8 = 0 at 𝑄 such that 𝑃𝑄 = 𝑟. Then, the coordinates of 𝑄 are given by𝑥 ― 4― 1

5

=
𝑦 ― 1

2

5

= 𝑟⇒𝑥 = 4 ― 𝑟
5
,𝑦 = 1 +

2𝑟
5

Since 𝑄 lies on the line 𝑥 + 𝑦 ― 8 = 0∴ 4 ― 𝑟
5

+ 1 +
2𝑟

5
― 8 = 0⇒𝑟 = 3 5

Hence, required distance = 3 5 units

300 (d)

Let 𝑃(𝑥1, 𝑦1) be the image of point 𝑄(4, ― 3)

Mid point of 𝑃𝑄 is (
𝑥1 + 4

2
,
𝑦1 ― 3

2 ). This point lies on 𝑦 = 𝑥
∴  

𝑥1 + 4

2
=
𝑦1 ― 3

2
⇒𝑥1 ― 𝑦1 = ―7 …(i)

Slope of 𝑃𝑄 =
―3 ― 𝑦1

4 ― 𝑥1
 and slope of 𝑦 = 𝑥 is 1∵   𝑃𝑄 is perpendicular to 𝑦 = 𝑥
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∴ ( ―3 ― 𝑦1

4 ― 𝑥1
)(1) = ―1⇒𝑦1 + 𝑥1 = 1 …(ii)

On solving Eqs. (i) and (ii), we get 𝑥1 = ―3, 𝑦1 = 4

ANSWER-KEY

Q. 1 2 3 4 5 6 7 8 9 10

A. C D B B A A C C B B

Q. 11 12 13 14 15 16 17 18 19 20

A. B A B C B C D A A D
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