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Straight Lines and Pair of Straight Lines
Questionl

Let A, B be points on the two half-lines z — 4/3|y| = o, a > 0 at a distance of o from their point of
intersection P. The line segment AB meets the angle bisector of the given half-lines at the point Q. If
PQ = % and R is the radius of the circumcircle of APAB, then %f is equal to
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Answer:.9
Solution:

The two half-lines are given by

z—V3y =q, a>0

We will first understand their geometry.

1. Find the two half-lines and their point of intersection
Since |y| is present, we split into two cases:

Casel:y>0

z—V3y=a

Case2:y<0

z4+4/3y =«
These are two lines meeting at the point P.

To find their intersection, put y = 0 in either equation:

T=a
So,
P = (a,0)

Thus the two half-lines start from P and go outward along these two lines.

2. Find points A and B

Points A and B lie on these two half-lines and are each at distance o from P.

Let A be on the upper line z — \/§y = ovand B on the lower line z + \/§y =a.

The slope of the upper line is

_ z—a — 1
V=" 7™M

So this line makes angle 30° with the positive z-axis.

Similarly, the lower line makes angle —30° with the positive z-axis.

Hence the angle between the two half-lines is

60°

Since PA = « and PB = a, the points are obtained by moving distance  from P = (a, 0) along directions £30°.
Therefore,

A = (a+ acos30°, asin 30°)



B = (a+ acos30° — asin30°)
Using cos 30° = @ and sin 30° = %,

A= (a+4e, g)

B=(a+4, —3)

3. Find the angle bisector and point )

The figure is symmetric about the z-axis, so the angle bisector of the two half-lines is the positive z-axis.
Also, A and B have the same z-coordinate, so AB is a vertical segment.

Hence AB meets the z-axis at

Q= (a + @, O)

So,

PQ = (a+%) 7a:£23‘1
Given that

PQ=

ISR

therefore,
Via _ 9
2 — 2

So,

V3a=9

Hence,

a? = (3v3)?2 =27
4. Find circumradius R of APAB

In APAB,

PA=PB=«

and the included angle

Z/APB = 60°

So the triangle is actually equilateral, because
AB? = o2+ a? — 20208 60° = 202 —a? = a?
Thus,

AB =«

Hence APAB is equilateral with side a.

For an equilateral triangle of side a, circumradius.is

R
So here,

— e
R=g%
Using a = 3+/3,

_ 33
R=32=3

2
5. Compute o
R

Therefore, the required value is

[9]




Question2

From the point (—1, —1), two rays are sent making angles of 45° with the line = + y = 0. These rays get
reflected from the mirror x + 2y = 1. If the equations of the reflected rays are az + by = 9 and
cx+dy="7T,a,b,c,d € Z, then the value of ad + bc is .
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Answer: 7

Solution:

Line & + y = 0 has slope —1. If a ray has slope m and makes an angle 45° with this line, then by the angle formula between two lines we use:
tan45° = mil |
Now tan45° = 1, so we get:

=y 4] = mtl
1-m

Solving this gives two possible directions. One solution gives a horizontal line (m = 0), and the other corresponds to a vertical line (perpendicular to the z-axis).
— m = 0 & one line is perpendicular to x axis.

Both rays start from (—1, —1), so the two incident rays are:

Liiz=-1,Lyy=-1

Next, each ray reflects from the mirror line = 4 2y = 1. To get the reflected ray, we take the mirror image of the incident line in the mirror.

First, take the mirror imageofz +1 =0inz + 2y = 1.

Now taking mirrorimageof x +1=0inz + 2y =1

A le _ y;rl _ —2(;1;271)

From this, we get the image point:

=% 4GB

So the corresponding reflected line is written as:

line =3z —4y+7=20

Similarly, take the mirror image of y + 1 =0inz + 2y = 1.
Now taking mirror imageof y +1=0inz 42y =1

A z+1 _ y+l —2(-1-2-1)
1 T2 12422

This again gives:

Now write the equation of the reflected line using point-slope form:

line :

L41)

(y+1) = () (;1;73)

Simplifying gives one reflected ray as:

4z +3y=9

Compare 4z + 3y = 9 with az + by = 9. Then:
comparing 4z + 3y = 9 withaz +by =9 &
a=4,b=3

The other reflected ray is written as:

by line

—3x+4y="7



Compare —3z + 4y = 7 with cz + dy = 7. Then:
comparing with

cx+dy="7

e=-3,d=4

Now calculate ad + bc:

So, ad + be

=4x4+3x(-3)

=16-9=7

Question3

Let a point A lie between the parallel lines L; and L» such that its distances from L; and Ly are 6 and 3
units, respectively. Then the area (in sq. units) of the equilateral triangle ABC , where the points B and
C lie on the lines L; and Lo, respectively, is :
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Options:
A.

213

B.

12v2

C.

15v6

D.

27
Answer: A

Solution:

Let a be the side of AABC




Question4

A rectangle is formed by the lines x = 0,y = 0,z = 3 and y = 4. Let the line L be perpendicular to
3z + y +6 = 0 and divide the area of the rectangle into two equal parts. Then the distance of the point
(%, —5) from the line L is equal to :
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Options:

A.

V10

B.

2v/5

C.

2V10

D.

3v10

Answer: C

Solution:

A B
(0, 0) 3

For L to bisect area, line must pass through the centre of rectangle (%, 2)

1 3
L=y—-2)=—-|z— <
= (y—2) 3(fv 2)
3
= 3y76:x75:>6y712:2x73
6y —2x -9=0
The distance from L of (%, 75) is
6(<5)-2(3) -9
V40
=2v10

]:m

Question5

Let A(1,2) and C(—3, —6) be two diagonally opposite vertices of a rhombus, whose sides AD and BC
are parallel to the line 7z — y = 14. If B(«, ) and D(+y, §) are the other two vertices, then
|a+ B+ 7y + 4| is equal to :
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Options:

A.

3

B.

D.
9

Answer: B
Solution:

Let A = (1,2) and C = (—3, —6) be diagonally opposite vertices of a rhombus.
In a rhombus, the diagonals bisect each other at a common point M..

Calculation of Midpoint M :
1 - 2 -
o (LD 2000

2 ’ 2

—2 4
M=(=—= =
(%)

M= (-1,-2)

......

C{-3,-6}

Since M is also the midpoint of the other diagonal BD where B = (a, 8) and D = (v, 4) :

a—2i-'y =-l=a+y=-2
1)
%:_2:134-6:_4

la'+ B+ +0l = |(a+7) + (B+9)]
le+ B+ v+ 0] = [(=2) + (—4)|
la+B+v+8 =|—6
la+B+v+d =6

Option (B) is correct.

Question6

Let A(1,0), B(2,—~1) and C (%, %) be three points. If the equation of the bisector of the angle ABC is
az + By = 5, then the value of o® + 5% is
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Options:

A.

D.
13

Answer: B

Solution:

y-axis

&

X-axls

A (L)

B(2.-1)

solution : A(1,0), B(2,—1) and C (%, %)

equation of line AB using two point form

S0 (-1
y0=—F—75-(-1
y=—-x+1
Li:x+y—1=

4

3z —(~1
y+1= 37( )( —2)

I~

7/3
y=T7r—-14-1

Ly: Tz —y—15=0

from graph ( 2,0 ) lies in the region of ZABC.
calculating L1(2,0) - Ly(2,0)
(24+0-1)-(7x2-0-15)=1-(-1)=-1

equation of angular bisector of ZABC! is given as

z+y—1 -y Te —y—15

VEFLE | P (12
w+y—17i7w—y—15
V2 V50
5z +5y—5=+£(7Tz —y— 15)

since L1(2, 0) - L»(2, 0) is negative so equation of ZABC bisector in the region (2, 0) can be
find using negative sign from equation (1)

5z + 5y — 5= —(Tz —y—15)
52 4+5y—5+Tx—y—15=0
12z +4y—20=0

3z + y = 5 comparing with bisector az + By = 5.

a=3and =1



a?+ 2 =9+1=10.

Question7

Let the angles made with the positive z-axis by two straight lines drawn from the point P(2, 3) and
meeting the line = + y = 6 at a distance \/g from the point P be 6; and 5. Then the value of (6; + 6,)

is:
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Options:

A.

B O el W el

o

s
6

Answer: A

Solution:

Let any point Q(¢,6— t) on line  + y = 6 such that.

distance PQ = \/% = PQ*=2.

using distance formula for points P(2, 3) and Q(¢,6 — t).

(2—t)2+(3—6+t)2:§
(27t)2+(t73)2:§
4+t274t+t2+976t:§
2t2710t+13:§

6t2 =30t +39—-2=0
6t2— 30t +37=0

let ¢1&t5 are roots of this equation.

t1+tr= L =5andtit, = L.

So, there are two point Q1 (t1,6 — ¢1)&Q2 (t2, 6 — t2).

It is given that angle made with positive x -axis by straight lines from P(2, 3) to Q1&Q2 is 61&0> respectively.

This means tan 6; = slope of line PQ;.



3—(6—t: t—
tan6; = —2(41 ) = 6= ——214?

similarly, tan 6, = slope of line PQ,

tanfy = % = 0y = tan~! (?fi)

adding equation (1) \& (2)

i t1—3 1 t2—3
6, + 0, = tan~? +tant [ =—=
! 27y (27t1> 1 2=t
-3 | -3
==
—tan 1t 20 2l , use tan’1x+tan’1y:tan’1<w+y>
() ()
2—t1 2—t2
2t) — 6 — tity + 3ty + 2ty = 6 — 11ty + 3t
472(t1+t2)+t1t2*(9*3(t1+t2)+t1t2)
1 5(t1+t2)*2t1t2712
(t1+t2)*5

= tan

0y + 6, = tan

substitute value of t1 + t3 = 5&tits = 3L
5%5—2x 3 —12
5—-5

™

2

01+ 0y = tan !

6, + 6, = tan (o) =

Question8

Let ABC be an equilateral triangle with orthocenter at the origin and the side BC on the line
& + 2v/2y = 4. If the co-ordinates of the vertex A are (a, B), then the greatest integer less than or equal

to |a + V2] is
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Options:
A.

5

D.
3

Answer: B

Solution:



Equilateral Triangle with Orthocenter at Origin

Ala, 8)

Orthocenter (O) : (0, 0). Since it's an equilateral triangle, this is also the Centroid.
e Side BC Line : z + 2\/53/ =4
o Vertex A: (o, B).
1. Find the distance from the Centroid to'side BC
The side BC lies on the line x + 2\/§y — 4 = 0. The distance from the origin G(0, 0) to this line is the length of the "lower" part of the median ().

Using the point-to-line distance formula :

r— [0+2v2(0)-4] |4 4

124(2v2)? BRGNS
2. Find the coordinates of Vertex A (a, )
The centroid G divides the segment AD (where D is the foot of the altitude on BC') in the ratio 2 : 1. Therefore, the distance from A to G is 27.
AG=2x4=3

The line AG is perpendicular to side BC. The slope of BC'is m = — 2\1/5 , so the slope of the line AG (the altitude) is the negative reciprocal:

my =2v2
Since A lies on the line passing through the origin with slope 21/2, its coordinates can be written as:
a=k, B=2V2k

Because A and the side BC' are on opposite sides of the origin (the centroid), and the constant term in our line equation is negative, A must satisfy the condition that
its position yields an opposite sign. Substituting these into the distance formula AG = % :

VR4 (2V2k)2 =3 = VIR =3 = 3k|=8 = [k =2
3. Calculate | + /28|

Substitute o« = k and 8 = 22k :

la /28] = |k + V2(2v2k)|

= |kt 4k| = |5k

=5x 8 =2 ~444

greatest integer less than ot equal to |a 4 /28| = [4.44] = 4.

Question9

Let the mid points of the sides of a triangle ABC be (2,7), (5,3) and (4,5). If its incentre is (h; k),
then 3h + k is equal to :
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Options:

A

1

B.

12

C.

13

D.

14

Answer: C
Solution:

Let the midpoints of the sides of triangle ABC be

D(%,7), E(%,3), F(4,5)

We have to find the incentre (h, k) of triangle A BC.

Step 1: Use the fact about the medial triangle

The triangle formed by joining the midpoints of the sides of a triangle is called the medial triangle.
If the midpoints are known, then the original triangle can be reconstructed using:
A=FE+F-D, B=F+D-E, C=D+E-F

Now calculate each vertex.

Vertex A

Vertex B

B9+ (B0 (5.3)
B=(4,9)

Vertex C
C=(2,7)+(5,3) — (4,5
C = (1,5)

So the triangle has vertices

A(47 1)7 B(4’ 9)7 C(l’ 5)

Step 2: Find the side lengths

Using distance formula:

Side opposite A, i.e. BC

BC=+/(4—1)2+(9—5)2=+32+4 =5

Side opposite B, i.e. CA

CA=+/(4-1)24(1-5)2=/32+(—4)2=5
Side opposite C, i.e. AB
@45 (9-12=38

Thus,



Step 3: Use incentre formula

The incentre of triangle with vertices A(z1,y1), B(Za, Y2), C(x3,y3) is

( axr+brytczs ayi+byatcys )

atbtc 2 atbte
where

e a=BC

e b=CA

e c=AB

Substitute the values:

J— 54454481 2042048

48 _ 8
54548 18 8~ 3

ko — H145:9485 L 5445440 _ 90 _.p
18 18 8

So the incentre is

(5:5)

Step 4: Find 3h + k&
3h+k=3-24+5=8+5=13

Therefore, the answer is

So, the correct option is Option C.

Question10

Let the vertex A of a triangle ABC be (1, 2), and the mid-point of the side AB be (5, —1). If the centroid
of this triangle is (3,4) and its circumcenter is (c, 3), then 21(« + 3) is equal to :
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Options:
A.

309
403

497
D.
524

Answer: C
Solution:

Let the coordinates of vertex B be (zp,yp). We are given that vertex A is (1, 2) and the mid-point of side AB is (5, —1).

Using the mid-point formula, the coordinates of the mid-point are given by:

(252, 22) — (5,1

By equating the z and y coordinates, we get:



L2 =5 = 1+2p=10 = z5=9
2 = 1 == 24yp=-2 — yp=—4

So, the coordinates of vertex B are (9, —4).

Let the coordinates of vertex C be (z¢, yo). The centroid of a triangle with vertices (z1,y1), (@2, y2), and (z3, y3) is given by the formula:

( Titaotes  Yitystys )
3 ’ 3

We are given the centroid of triangle ABC is (3,4). Using the coordinates of vertices A, B, and C:
Ligtee =3 — 10+2c=9 = zc=-1

POWe _y — Loqye =12 = yo—14

So, the coordinates of vertex C are (—1, 14).

The circumcenter of a triangle is a point that is equidistant from all three of its vertices. Let the given circumcenter be marked as O(e, 8). Therefore, we have:
OA=0B =00 = 0A%=0B*=0C?

Using the distance formula, we will write the equations for the squares of the distances:
OA’=(a— 12+ (B—-2)?2=a?+B ~2a—48+5

OB*=(a— 92+ (B+4)? = o*+ £ — 18a+ 83+ 97

0C? = (a+1)°+ (8 —14)> = o® + B2+ 2a — 288 + 197
Now, equating OA? = OB%

o+ B —2a—4B+5=0a?+ B — 18a+ 84+ 97

16 — 126 =92

Dividing the entire equation by 4 gives our first linear equation:
4a — 38 =23 --- (Equation 1)

Next, equating OA? = OC*%

a?4+ 220 —48+5=0a’+ B>+ 20 — 288 4197

—4da+ 245 =192

Dividing this equation by -4 gives our second linear equation:
a—-68=-48 = a =0603—48 --- (Equation 2)
Substitute the expression for a from Equation 2 into Equation 1:
4(68 —48) — 38 =23

246 —192 - 38 =123

218 —192 =23

218=215 = B=32

Now, substitute the value of 8 back into Equation 2 to find «:
a=6(42)-48

1290 _ 1008

@ = 21

21
s
The problem asks for the value of 21(a+ ). We can simply plug in our values:
20(a+p) =21 (5 +57)

21(a + B) = 282 +215 = 497

Option C is the correct answer.

Question11

Let the line L; :  + 3 = 0 intersect the lines Ly : * — y = 0 and L3 : 3z + y = 0 at the points A and B,
respectively. Let the bisector of the obtuse angle between the lines L, and L3 intersect the line L; at the
point C. Then BC? : AC%is equal to:
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Options:
A.

511

B.

15

C.

23

D.

32
Amnswer: A

Solution:

Given:
e 1:x4+3=0=2=-3
o Intz—y=0=y==x
o Ly:3z+y=0=>y= -3z
We first find points A and B.

1. Coordinates of A

Point A is the intersection of L; and Lo.

Since z = —3 and y = z, we get
y==3

So,

A=(-3,-3)

2. Coordinates of B

Point B is the intersection of L and Ls.

Since ¢ = —3 and y = —3z, we get
y=-3(-3)=9

So,

B=(=3,9)

3. Equation of angle bisectors of L, and L3
The lines are:

Ly:z-y=0

L3:3z+y=0

Angle bisectors are given by

Ty A 3z+y
Bjoesyol Neomp
That is,

Ty i3x+y
V2 V10

We need the bisector of the obtuse angle.
Let us find its slope.

Since both lines pass through the origin, we can use the formula for slope of angle bisectors.



The slopes of Ly and L3 are:
e for L2, mi = 1
o for L3, ma = -3

The acute angle bisector lies between the directions of these lines, and the obtuse angle bisector is the other one.

Now let us find the bisector which intersects z = —3 between y = —3 and y = 9 or outside, by solving directly.
Substitute z = —3 into angle bisector equations.
4. Find point C'
From
z—y _ 3z+y
V2 T V10
putz = —3:
—3—y __ =9ty
V2 VI

Cross-multiplying:
VIO(-3-) = VE(-9+)

This gives one point on L.

From

Ty 3z+y
V2 V10

putz = —3:
3y _ 9%y
V2 V1o

Instead of solving both, it is easier to use the fact that any point on the angle bisector is equidistant from the two lines.
Let C = (—3,k) on L.
Distance of C from Ly : 2 —y =0 is

lz—yl _ |=3-K _ |k+3|

V2 V2 V2
Distance of C from L3 : 3z +y = 01is

Bztyl . |-9+k _ [k-9
V1o V1o V1o

So,

k3] k9|
vz V10

Squaring:

(k+3)2 __ (k=9)*
2 10

5(k+3)2=(k—9)?

Expand:

5(k* + 6k +9) = k* — 18k + 81

5k? + 30k + 45 = k> — 18k + 81

4k% + 48k —36=0

B +12k—9=0

k=-6+3V5

So the two bisectors meet L, at points withy = —6 4+ 3y/5and y = —6 — 3+/5.
Now A = (=3, —3)and B = (—3,9).

The obtuse angle is the larger angle between Ly and Lg.

Its bisector lies inside that larger region, which is the bisector with slope closer to negative small value, and it cuts = —3 at the point between A and B.
Since

—6 4 3+/5 ~ 0.708

this lies between —3 and 9.

Hence,



C = (-3, —6+3V5)

5. Find AC” and BC?

Since all three points have the same z-coordinate, distances depend only on y-coordinates.
AC
AC=|=6+3V5=(=3)|=|-3+3V5=3(/5-1)
So,

AC? =9(v5—1)?

BC

BC = |9 — (=6 +3v5)| =15 — 3v/5| =3(5 — V/5)

So,

BC? = 9(5 —+/5)?

Therefore,

BC?: AC? = (5 - v5)?: (V5 —1)?

Now,
(5—+/5)2=25+5—10/5 = 30 — 10v/5 = 10(3 — /5)
and

(V5 —1)2=541-2V5=6—2V5=2(3 - v/5)
Hence,

BC2:AC?=10(3-5):23—+5)=5:1

So the required ratio is

Hence, the correct option is .

Question12

In an equilateral triangle PQR, let the vertex P be at (3,5) and the side QR be along the line z + y = 4.
If the orthocentre of the triangle PQR is (¢, 3), then 9(a + ) is equal to:
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Options:
A.
16
B.
27
C.
36
D.
48

Answer: D

Solution:



Since QR lies on the line
r+y=4
and P = (3, 5), first find the altitude from P to the side QR.

In an equilateral triangle, all altitudes, medians and angle bisectors coincide. Also, the orthocentre lies on the altitude from each vertex and divides the altitude in the
ratio 2 : 1 from the vertex.

So let us proceed step by step.

The line QR has equation
z+y—4=0.

Distance of point P(3, 5) from this line is

3454 4
N [RESERNEV) =22,

This is the altitude of the equilateral triangle from vertex P.

Now, the foot of the perpendicular from P to the line  + y = 4 lies on the altitude. Since in an equilateral triangle the orthocentre lies at % of the altitude from the
vertex, we can find it along the perpendicular direction.

The slope-of ¢ + y = 4 is =1, so the perpendicular slope is 1.

Hence the altitude through P(3,5) is

y—5=1z—3)
or
y=x+2.

The orthocentre lies on this line.

Now find the foot of perpendicular from P to « + y = 4 by solving

y=z+2
and
z+y=4.

Substitute y = ¢ +2into z + y = 4:

z+(z+2)=4
2z =2
=1, y=3.

So the foot is (1, 3).

Thus the altitude segmentis from P(3,5) to (1, 3).

The orthocentre divides this altitude in the ratio 2 : 1 from vertex P. Therefore,
_ (21413 23415

H = (353, 25518)

This-is incorrect ratio placement, so let us use the correct section carefully:

If H divides the segment from P to foot D in the ratio 2 : 1, then

H=P+%(D-P).

Here,

D-P=(1-3,3-5)=(-2,-2).

So

So,

at+pf=3+3 =4
Therefore,

9(a+p) =91 =48

Hence the correct answer is



So, Option D is correct.

Question13

If a straight line drawn through the point of intersection of the lines 4z + 3y — 1 = 0 and
3z + 4y — 1 = 0, meets the co-ordinate axes at the points P and Q , then the locus of the mid point of

PQis:
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Options:
A.

z+y—-7=0

z+y—ldzy =0
C.
2z +y+ 1dzy =0
D.

x4+ 2y~ 1ldzy =0

Answer: B
Solution:
”-""':if.m- i
04
'-_ RoctangudarHyperbola x4y - 1duy =0
0
] ." S
" 71y
g7 7]
o
..... o
T n 2 >
no o Mg 1 (RE 2 '] 1 [ 3 04
0 ‘
.F.:!:iIJ-_I'I_ 4
(- K

1. A straight line L passes through the point of intersection of 2 straight lines:
L4z +3y—1=0
Ly:3x+4y—1=0

2. The straight line L cuts the axes at P and Q
3. To identify the locus of the mid-point of the segment PQ
The point of intersection of Ly and Ly is I{x, 8)

The mid-point of the segment PQ is M (h, k)



Analytical Study :

We first solve the pair of straight lines L and L tolocate the point of intersection :

B=Llosa-L1=T1(21).....
30 4 dg 1 =052 1 16y—4 TAETZa=7=2I(37).....0)

The straight line L passes through the point I identified by equation (i)

The equation of the straight line L in point slope form is written below :
L:(y-3)=mz-L)=L:mz-Ty=m—1=L:Im T 1. (i)

The equation (i) gives the straight line L in intercept form where the X and Y intercepts are observed below :

P Q
(Fm 0 (0, =)

From Chart 1, the mid-point of the section PQ is derived applying mid-point formulae:

M(h, k) = M (3, 52) Py )l A hart 2
— 2 = ... Chart2
’ Tdm ' 14 cv| 1=
" M(hsk) | 55 |

Chart 2 has the X and Y coordinate each as a function of 72 where we can eliminate 7m and mathematically trace the
locus :

_ 1l-m _ S B 1 14k _ k _ —
k= g = m= 1—-14k = h = 14(-14k) — T4[4k=1) — (12k=1) = ldhk—~h=k=h+k~14hk =10

The locus of the mid-point of the section PQ after replacement of the dummy variables is found to be the rectangular
hyperbola ® + y — 14y = 0

Question14

Let the distance between two parallel lines be 5 units and a point P lie between the lines at a unit
distance from one of them. An equilateral triangle PQ R is formed such that () lies on one of the parallel
lines, while R lies on the other. Then (QR)? is equal to \
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Answer: 28

Solution:

We set up a coordinate system so that the two parallel lines are given by

y=0 and y=25,

since their distance is 5 units. Choose point

P =(0,1)

so that the distance from P to the line y = 0 is 1 unit (and its distance to the line y = 5 is 4 units).
Let point

Q=1(a,0)

be on the line y = 0, and let point

R = (b,5)

be on the line y = 5. Since triangle PQR is equilateral with side length s, we require:
PQ =PR=QR=s.

A convenient method is to “rotate” ) -about P by an angle of 60° to obtain R. In complex-number (or vector) terms, if we translate so that P is at the origin, then the
rotation is given by



€% = ¢os 60° + i sin 60° = % + z@

Thus, writing @ in vector form relative to P, we have
Q—P=(a,—1).

Rotating this by 60° gives

R — P =1(acos60°— (—1)sin60°, asin60° + (—1) cos 60°).

Substituting the values cos 60° = % and sin 60° = @, we obtain
R_P= ﬂ+ﬁ, a3 1 \
2 2 2 2
© R— a+V3 1 aV3 1y a++vV3 aV3+1
N 2 2 2] 7 2 \ 2 ‘
Since R lies on y = 5, its y-coordinate must equal 5:
V34l
B =5,
Solve for a:
av3+1 =10,
aV3 = 9,
9
a=— =3V3.
V3

Now, the side length s (which is the distance PQ) is given by

2
$* = PQ*— (3\/570) +(0-1)?
=(3v3)* + 12
=27+1
= 28.
Thus, the square of side QR is

(QR)? = s = 28.

Question15

Let the triangle PQR be the image of the triangle with vertices (1,3), (3,1) and (2,4) in the line
x + 2y = 2.1If the centroid of APQR is the point (¢, 3), then 15(ac— ) is equal to :

JEE Main 2025 (Online) 22nd January Morning Shift

Options:
A.21
B..19
C.22
D. 24

Answer: C

Solution:

Let' G ' be the centroid of A formed by (1,3)(3,1) \& (2, 4)
G=(2,3%)

Image of Gwrt.z +2y—2=0



a7275*%772(2+1—3672)
1 2 1+4
_—2/16
5 <3)
—32 9 -2 —32x 2 8 —24
A TN oL A v

15(a — B) = —2 +24 = 22

Question16

A rod of length eight units moves such that its ends A and B always lie on the lines x — y + 2 = 0 and
y + 2 =0, respectively. If the locus of the point P, that divides the rod AB internally in the ratio 2 : 1 is

9 (22 + ay? + Bry + y& + 28y) — 76 = 0, then o — f — ~y is equal to :
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Options:
A .24
B.22
C.21
D. 23

Answer: D

Solution:

y=xt+2

Ao,a+2)

B2 .

_ 3f+a
¢ 3
—4+a+2

k =

3
a=3k+2
28=3h—a=3h~3k—2
so AB=38
(- )+ (a+4)" =64

2
3h—3k—2
<3k+27 <f)> + (8k+ 2+ 4)* = 64

h

9k —3h + 6)2
%Hskw)?:m

9[(8k —h+2)* +4(k+2)*} =64 x 4
9(x2+13y2—6xy—4x+28y) =176
a—fB—-y=13+6+4=23

Questionl7

Let the lines 3z — 4y — a = 0,8z — 11y — 33 = 0, and 2z — 3y + A = 0 be concurrent. If the image of

the point(1,2) in the line 2z — 3y + A = 0 is (%7 71‘:130 ), then |a)\| is equal to
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Options:

A.91

B 113

C. 101

D. 84

Answer: A

Solution:

P(1, 2)

M 2x-3y+thi

%5)
Q 13713

~*PM = QM

57 —40
so, M (2, E72)
,

2™ 2

= ()

*.- M lies on the time

2¢ —3y+A=0

35 -7
2 (2) s () arno

70 21
A= —— 4+ 22

13 13
— ;S)l - _7

13

3 -4 —a
8§ —11 -33|/=0
2 3 A

= 3(=11X —99) + 4(8X + 66) — a(—24+22) =0
= 33X — 297 + 32X + 264 + 24a — 22a =0

= -A+2a-33=0 ..()

SA==T7

—(=7)+2a—-33=0

20 = 26

a=13

cled] = (13.x (=T7)|

=91

Question18

Let the points (171, a) lie on or inside the triangle with sides ¢ +y = 11,z + 2y = 16 and 2z 4 3y = 29.
Then the product of the smallest and the largest values of « is equal to :
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Options:

A.22

B. 33

C.55

D. 44

Answer: B

Solution:

Li(2x+3y=29)

\ \Xl 2X+2y=16)

b I LiGey=l)

A

Sy

Point of intersection of z = % with L& L3 gives,

11
Qmin = 3

and apmax = 6

i1
2

=

x 6 =33

. Qmin * Omax

Question19

If A and B are the points of intersection of the circle 2% + y> — 8z = 0 and the hyperbola %2 —
and a point P moves on the line 2z — 3y + 4 = 0, then the centroid of A PAB lies on the line :
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Options:
A.

-+ 9y = 36
9z — 9y = 32

4z — 9y =12
D.
6z — 9y =20

Answer: D



Solution:

2 2
24428 :O,m—fy—:l (1
22+ 4% — 8 AL 1)
42 — 942 =36 ...(2)
Solve (1)&(2)

42* = 9 (8z — z°) = 36

1322 — 72z — 36 = 0

(13z +6)(x =6) =0
—6

1}21—3731:6

z= ;6( rejected )

REERR

y — Imaginary
36 g2

-6 _Z =1

n=63 7

P =12,y = IV12
A(6,v12), B(6,—V12)

20+ 4
P (a, %)P lies on

centroid (h,k) 2z —3y+y=0
_ 12+«

3 a=8h-12
20—3y
k=—— =92 +4=09y
_ 9k—4
Q7
6h~2y =9k —4
6x — 9y = 20
Question20

Two equal sides of an isosceles triangle are along —x + 2y = 4 and x 4 y = 4. If m is the slope of its
third side, then the sum, of all possible distinct values of m, is:
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Options:
A.

~24/10

B.

12

C.

-6

D.

6

Answer: D

Solution:



T “1-m m+1

1+3m 1-m_  m-1

2+4m m—1
2m®>—3m+1=m?>+3m+2

mi—6m—1=0
sum of root = 6
sum is 6

Question21

Let the line x + y = I meet the axes of x and y at 4 and B, respectively. A right angled triangle AMN is
inscribed in the triangle O4B, where O is the origin and the points M and NV lie on the lines OB and 4B,
respectively. If the area of the triangle AMN is % of the area of the triangle OAB and AN : NB=):1,
then the sum of all possible value(s) of )\ is:

JEE Main 2025 (Online) 29th January Evening Shift

Options:
A.

1

2

B.

rolen

a

13
6

Answer: C

Solution:



Area of AAOB = %
AreaofAAMN:% % % = %
Equation of ABisx +y =1

OA =1, AM = sec (45° —0)
AN = sec(45° — 6) cos 0
MN =sec (45° — 6) sin

1 2
Ar(AAMN) = = x sec” (45° — ) sin 0.+ cos = 3

1
= tanf =2, —
an ,2

tan @ = 2 is rejected
AN )
NB oI cotf =2

Question22

Let the area of the triangle formed by a straight line L : 4+ by 4 ¢ = 0 with co-ordinate axes be 48
square units. If the perpendicular drawn from the origin to the line L makes an angle of 45° with the
positive z-axis, then the value of b2 + c2 is :
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Options:
A.90
B. 83
C.93
D. 97

Answer: D

Solution:




L:z+by+c=0

Slope of line L = —%

.. Slope of line perpendicular to L is b.
nb=1
st =96
PP =97

Question23

A line passes through the origin and makes equal angles with the positive coordinate axes. It intersects

the lines Ly : 2z 4+ y+ 6 = 0and L, : 42 + 2y — p = 0,p > 0, at the points A and B, respectively. If

AB = % and the foot of the perpendicular from the point A on the line L, is M, then g—% is equal to

V2
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Options:
A.S
B.3
C.2
D.4

Answer: B

Solution:

3 9 27

VI V2 2B

Dist. between I & Iy, AM =

P
7*6‘ _ 2

V5 25



27
6=+—
* 2

:27776:>P:15,A5P>0
1 /2
=4/ % (7)
2\/5

/ 810 729

0| e |y

l|~

N —AM = =3
W BN = 2
2V/2
Question24

Let AABC be a triangle formed by the lines 7x — 6y + 3 =0, x+ 2y — 31 = 0 and 9x — 2y — 19 = 0. Let the

point (h, k) be the image of the centroid of AABC in the line 3x + 6y — 53 = 0. Then h? + k2 + hk is equal
to :
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Options:
A.

47

B.

37

C.

40

D.

36
Answer: B

Solution:

A9, 1)

Tx = 6y +3 -0 x + 2y =31

(3,4)B 9x - 2y-19 ({5 13)

11+4+1
centroidofAABC:(9+§+57 +3+ 3)

(1T 28
R



3x+o6y=353
Let image of centroid with respect to line mirror is (h, k)
()
o 1?7 5

Solving (1) \& (2) we geth =3,k =4
- h?2+ k%4 hk =37

Question25

Consider the lines z(3\ + 1) + y(7A + 2) =17\ + 5, A being a parameter, all passing through a point P.
One of these lines (say L ) is farthest from the origin. If the distance of L from the point (3, 6) is d, then
the value of d? is
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Options:

A. 10

B. 20

C. 15

D. 30

Answer: B
Solution:

z(BA+1)Fy(TA+2) =17TA+5
(x+2y—5)+ABx+T7y—17) =0
Li+ALy;=0

= Pisintersection of Li& Ly i.e. (1,2)
y—2=m(z —1)
mer—y+2—-—m=20

2—-m

V1+m?

= max

Distance from origin = ‘

7N\
2y—4=—-x+1

1
F S -
orm D)

-1
L:y—2:7(x—1)

L:z+2y—5=0
3+12—5’_‘ 10
V5 V5

Now, d = ‘

1
dZ:%:ZO




Question26

Let the three sides of a triangle are on the lines 4z — 7y + 10 = 0,z + y = 5 and 7Tx 4 4y = 15. Then
the distance of its orthocentre from the orthocentre of the tringle formed by the lines z = 0,y = 0 and
x+y=Llis
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Options:
A. V20
B. 20
C.V5
D.5
Answer: C

Solution:

A is orthocentre of above A.

O is orthocentre of above A.

0A=+5

Question27
Let ABC be the triangle such that the equations of lines ABand ACbe3y —z=2andxz + y =2,

respectively, and the points B and C lie on z-axis. If P is the orthocentre of the triangle ABC, then the
area of the triangle PBC is equal to
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Options:

A8



B. 4
C.10
D.6

Answer: D

Solution:

Equation of line ABis 3y — z =2
And ACisz+y=2
In line AB,
Wheny =0,z = -2
B(—2,0)
In line AC,
Wheny =0,z = 2
C(2z,0)
Equation of altitude of BC,
Y=z+2
Similarly, equation of altitude of AB,
y=-3z+6
.". On solving, orthocentre P(1, 3)

ar(APBC) =6

Question28

If the orthocenter of the triangle formed by the linesy=x+1,y=4x -8 and y = mx + c is at (3, -1), then
m-cis:
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Options:
A.

0

D.
4

Answer: A

Solution:



N
i
5
Q v=mx 1t c R
Solve line PQ & QR
Point Q 1_C, Dl +1
m—1 m-1
T2 1-c42m-2 1
myy = = =-— .. €))

1< 3 1-c—3m+3 4

m—1
5
. ompyg = 6 — 00
= Slope of line QR( m) =0

Put value of m in equation (1)

— _1 —
=—3=>c=0

Question29

A line passing through the point P(a, ) makes an acute angle o with the positive x-axis. Let this line be
rotated about the point P through an angle < in the clockwise direction. If in the new position, the slope

of the line is 2 — v/3 and its distance from the origin is -, then the value of 3a?tan® o — 2v/3is :
5
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Options:
A.
8

B.

D.
6

Answer: B

Solution:



o/2

P o/2
(a,0)

mpr =2 — V3 = tan 15°
o

Lo =18
2

= a=30°
equation of PR:

y = tan15°(z — a)

y=(2-V3)(z~a)

L distance from origin = %
V3a'—2a :i

Vars—4/3+1| V2

- vH _ 1

2/(2-v3) V2

la| = v2 =v2(\/2+V3)
vV2-v3

a?=2(2+3)

3a’tan’a —2v/3
1 —
3% (4+2x/§)~§72\/3:4

Question30

Let a be the length of a side of a square OABC with O being the origin. Its side OA makes an acute
angle o with the positive x-axis and the equations of its diagonals are (v/3 + 1)z + (v/3 — 1)y = O-and

(V3 —1)z — (v/3 +1)y + 8v/3 = 0. Then a? is equal to :
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Options:
A.
48
B.
16
C.
24
D.

32



Answer: A

Solution:

OA = aunit

O

3+1

Slope of diagonal OB = V34
1-v3

= tan 105°

coa=60°

.". A (acos 60°, asin60°)

. a \/Ea
~~A(5’T>

A Lies on other diagonal

(ﬁ;l)a <\/§2+1) -\/§a+8\/§:0

44“5‘1;3‘“3]:_8\/5

a=4vV3
cal=48

Question31

The portion of the line 4x + Sy = 20 in the first quadrant is trisected by the lines L.; and L, passing
through the origin. The tangent of an angle between the lines L; and L, is :

[27-Jan-2024 Shift 1]

Options:
A.

8/5
25/41

2/5
D.
30/41

Answer: D

Solution:



Co-ordinates of A = |

L |
[FERN )

Co-ordinates of B = % )
\

3/

Slope of OA =m, =

Slope of OB = m, =

Lhlts Lo

y
(0.4)

tanf= —

Question32

Let R be the interior region between the lines 3x —y + 1 =0and x + 2y — 5 = 0 containing the origin.
The set of all values of a, for which the points (az, a+1)liein R,is:

[27-Jan-2024 Shift 2]
Options:

A.

(—3,—1)u(—

1)

| =

B.
(-3,0)U ( % 1)
C

(-3,0)U (

W |t
o
—

D.
3= ( é iy
Answer: B

Solution:



P(a*. a+1)

Li=3x—y+1=0

Origin and P lies same side w.rt. L,
=L,(0)-L(B)=0

23@)-@+1)+1>0

b/
0[(0.0) V
L,: xt2y-5=0
L;: 3x—y+1=0

2L, 3x—y+1=0

=3d—a=0

a€ @, 0 ( x] D

Lod | =

LetL,:x+2y—-5=0

Origin and P lies same side w.rt L,
=1,(0)-L,(P)=0
=a+2a+)-5<0
=a+2a-3<0

= (a+3)a—-1)<0

2a€(=3 D (D)

Intersection of (1) and (2)

a€(3.0U ( %1]

Question33

Let A and B be two finite sets with m and n elements respectively. The total number of subsets of the
set A is 56 more than the total number of subsets of B. Then the distance of the point P(m,n) from the
point Q(=2, —3) is

[27-Jan-2024 Shift 2]
Options:

A.

10

D.
8

Answer: A

Solution:



2% -2%=56

222 -1 =217
2°=2 and 2® *-1=7
>n=3 and 2" "=8
=n=3 and m—n=23
=n=3 and m=6

P(6, 3) and Q(-2.-3)
PQ = y82+6%= V100 =10

Hence option (1) is correct

Question34

If the sum of squares of all real values of a, for which the lines 2x —y+3=0,6x+3y+1=0 and ax +
2y —2 =0 do not form a triangle is p, then the greatest integer less than or equal to p is ........

[27-Jan-2024 Shift 2]

Answer: 32

Solution:

2x—y+3=0

6x+3y+1=0

ox+2y—2=0

Will not form a A if ex + 2y — 2 =0 is concurrent with 2x—y+ 3 = 0-and éx + 3y +1 = 0 or parallel to either of them so

Case-1: Concurrent lines

2.1 3
6 3 1 =0=>a=;
a 2 -2 '

Case-2 : Parallel lines

=2a=4 or o =—4

P=16+16+ 16
25

[P]= [32+ g] =32

Question35



In a AABC, suppose y = x is the equation of the bisector of the angle B and the equation of the side AC
is 2x —y =2.If 2AB = BC and the point A and B are respectively (4,6) and (a,p), then a + 2p is equal to

[29-Jan-2024 Shift 1]

Options:
A.
2

B.

39
C.

48

D.

45

Answer: A
Solution:

A(4,6)

D
V=X

B(a,p) A'(6.4) C(=2,-6)

AD:DC=1:2
4-a_ 10
6—a g
a=p

og=14 and f=14

Question36

Let (5, a/4), be the circumcenter of a triangle with vertices A(a, —2), B(a, 6) and C (a/4, -2). Let a denote
the circumradius, B denote the area and y denote the perimeter of the triangle. Then a +  + 1 is

[29-Jan-2024 Shift 1]

Options:
A.
60
B.
53
C.
62
D.

30



Answer: B

Solution:
A(a. -2). B(a. 6),C( g. —z).o(s. %)

AO=B0O

(a—5)2+( g+2)2 =(a—5)2+( ;—6)2
a=2=8
AB=8,4C=6.BC=10

a=5.p=24,9=24

Question37

The distance of the point (2, 3) from the line 2x — 3y + 28 = (0, measured parallel to the line V3x = y+1=
0, is equal to

[29-Jan-2024 Shift 2]
Options:

A.

42
6\3

3+4\2

D.
4+6V3

Answer:' D

Solution:

| S
A.........
(2,3)

2x -3y +28=0
Writing P in terms of parametric co-ordinates 2 +r

cos@, 3+rsin 6 as tanfh= V3

p(2+ I3y ﬁ]
2 2

P must satisfy 2x —3y+28=0

30,2(2+ %) —3(3+ ?’]us:o

We find r=4+6V3



Question38

Let A be the point of intersection of the lines 3x + 2y = 14, 5x — y = 6 and B be the point of intersection
of the lines 4x + 3y = 8, 6x + y = 5. The distance of the point P(5, —2) from the line AB is

[29-Jan-2024 Shift 2]

Options:
A.

1372

Answer: D

Solution:
Solving lines L (3x +2y = 14) and L(5x —y = 6).to get A(2, 4) and solving lines L3(4x + 3y = 8) and L4(6x +y = 5) to get B (1/2, 2).
Finding Egn. of AB : 4x -3y +4=0

Calculate distance PM

5

=,‘ 4(5)—3(—2)+4|=6

Question39

A line passing through the point A(9, 0) makes an angle of 30° with the positive direction of x-axis. If

this line is rotated about A through an angle of 15° in the clockwise direction, then its equation in the
new position is

[30-Jan-2024 Shift 1]

Options:




- Ty=9
D.

\/37} + WAY
Answer: A
Solution:

4y

Eq':y—0=tan15(x—9) =p=2—-V3)x—9)

Question40

Ifx% - y2 + 2hxy + 2gx + 2fy + ¢ = 0 is the locus of a point, which moves such that it is always
equidistant from the lines x + 2y +7 =0 and 2x — y + 8 = 0, then the value of g + ¢ + h — f equals

[30-Jan-2024 Shift 2]

Options:
A.

14

B.

6

C.

8

D.

29

Answer: A

Solution:



Cocus of point P(x, y) whose distance from
Gives
x+2y+7=0&2x—y+8=0are equal is

X+2}‘+7:i 2x—y+8

V5 V5

(c+2p+ 7P~ (2x~p+ 8 =0

Combined equation of lines
(x—3y+1)(Bx+y+15)=0
30 =3y — Sy +18x— 44y +15=0

x:*yzf %x}”réx* %}'JrS =0

* —yz+2h_xy+2gﬂ +2fy+c=0

.e=5

h= ;—‘.g=3.f=—

<3

g+c+h—f=3+5— §+

w3

Question41

Let a, B, v, 6 € Z and let A(a, B), B(1, 0), C(y, 6) and D(1, 2) be the vertices of a parallelogram ABCD.
If AB = V10 and the points A and C lie on the line 3y = 2x + 1, then 2(a +  + vy + 0) is equal to

[31-Jan-2024 Shift 1]
Options:
A.

10

8
Answer: D
Solution:

D(1,2) C(y, 3)

Ao, P) B(1,0)
Let E is mid point of diagonals

+o + +é +
aty_1+1 . B+6_2+0

2 2 2 2

at+ty=2pf+4=2

2Aa+f+y+d)=22+2)=8



Question42

Let A(a, b), B(3, 4) and (—6, —8) respectively denote the centroid, circumcentre and orthocentre of a
triangle. Then, the distance of the point P(2a + 3, 7b + 5) from the line 2x + 3y — 4 = 0 measured parallel
to the linex —2y—1=0is

[31-Jan-2024 Shift 2]

Options:

A.

15v/5

Answer: C

Solution:
A(a.b). B(3.4). C(—6.-8)

2:1
—'—
C A B
-6,-8) @b G4
=a=0,b=0 =P(3,5)
Distance from P measured along x—2y—1=10

=x=3+rcost, y=5+rsinf
Where tand = %

¥(2cos 8+ 3sin 8)=—17

—17x/§|= 17V5
7 7

:>r=‘



Question43

Let A(—=2,-1), B(1, 0), C(a, p) and D(y, 6) be the vertices of a parallelogram ABCD. If the point C lies on
2x —y =5 and the point D lies on 3x — 2y = 6, then the value of |a + p + v + 6| is equal to

[31-Jan-2024 Shift 2]

Answer: 32

Solution:

sa-y=3._..(1).f-d=1...(2)

Also, (y, d) lieson 3x—2y=6

and (e, f) liesson 2x—y=35
=20—f=5. ... (4)
Solving (1), (2), (3), (4)
a=-3,f==11,7=-6,6=-12

a+fry+d| =32

Question44

Let ABC be an isosceles triangle in which A is at (-1, 0), ZA = 27/3, AB = AC and B is on the positive x-
axis. If BC = 43 and the line BC intersects the line y =x + 3 at (a, p), then [34/0!2 is:

[1-Feb-2024 Shift 2]

Answer: 36

Solution:



LA lu
A-1.0) Bib.0)

c _4‘\/??

sin30° sin120°

[By sine rule]

c=8=c=4
AB=|b+1) =4

b=3.m,;=0

-1
Mpe = 3

N P
BC: Zx3)

V3y+x=3
Point of intersection : y=x+3, V3y+x=3
(Vi+1)y=6

6
RV

6
= - _=3
RV
_6-3/3-3
V3i+1
=3(1—\6)= -6
(1+V3)  (1+V3)

Question45

Let PQR be a triangle. The points A, B and C are on the sides QR, RP and PQ respectively such that

QA _ RB_ PC_ 1 Area (APQR) .
AR~ BP cq - 3 Them o iso) Is equal to

[24-Jan-2023 Shift 1]

Options:
A. 4

B.3

C.2

D.—
Answer: B

Solution:

LetPis 0,Qis g andRis T

L 29+T L. 2°% o
Alis ,Bis = andCis
3 3 3
Area of APQR is = %‘H’X?

1= —
Area of AABC is E’AB X AC‘

—

— —
AB= T -2, AC= -

=l

wlel



|- _ —

Area of AABC = glaxr

Area (APQR) _
Area(AABC)

Question46

The equations of the sides AB and AC of a triangle ABC are (A +1)x+Ay=4and Ax+(1—-A)y+A1=0
respectively. Its vertex A is on the y-axis and its orthocentre is (1, 2). The length of the tangent from the

point C to the part of the parabola y2 = 6x in the first quadrant is
[24-Jan-2023 Shift 2]

Options:
A6
B.2\2
C.2

D.4

Answer: B

Solution:

AB: (At Dx+ry=4
AC:Mx+(1-M)y+r=0
Vertex A is on y-axis
=>x=0

A(0,2)

AB:3x+2y=4
AC:2x—y+2=0
= A(0,2) Let C(a, 2a+2)

Now (Slope of Altitude through C) (— %) -1
(e2)(-g)1=0-—3
So C(— %1)

T

[
3
m

By

)

Let Equation of tangent be y = mx + %

m’+2m-3=0
>m=1,-3



So tangent which touches in first quadrant at T is
T= ( i’ 2)
m? m

(39

=>CT =V4+4 =22

Question47

The equations of two sides of a variable triangle are x =0 and y = 3, and its third side is a tangent to the

parabola y2 = 6x. The locus of its circumcentre is:
[25-Jan-2023 Shift 2]

Options:

A.4y*— 18y —3x—18=0
B. 4y’ + 18y +3x +18= 0
C.4y*— 18y +3x+18=0
D. 4y’ ~ 18y —3x+18=0

Answer: C

Solution:

y2 = 6><&y2 = 4ax

s4da=6=a= =

W

"7

y=mx+ %;(mio)

6m-3 , _ 6m+3
am? 4m
= 3h = 2(—2k> + 9k ~9)
= 4y’ ~ 18y +3x+18=0

h=

, Now eliminating m and we get

Question48

A triangle is formed by X - axis, Y - axis and the line 3x + 4y = 60. Then the number of points P(a,

b)which lie strictly inside the triangle, where a is an integer and b is a multiple of a, is
[25-Jan-2023 Shift 2]

Answer: 31

Solution:



Fx=1,y= -517=14.25

»

0,15\

1 2 (20_0)\.

(1,1(1,2)— (1, 14) = 14 pts.
fx=2,y= %=13.5
(2,2)(2,4).. (2, 12) = 6.pts.
Fx=3,y= 54_‘:12.75
(3,3)3,6)—(3,12) = 4 pts.
Ifx=4,y=12
(4,4)(4,8) = 2 pts.
fx=5.y= %:11.25
(5,5, (5,10) =2 pts.
—6y= 2l

Ifx=6,y 3 10.5
6,6) = 1pt
fx=7y= 2975

4
7,7) =1pt
Ifx=8,y=9
(8,8) = 1pt.
Ifx=9y= 34—3:8.25: no pt.

Total =31 pts.

Question49

A light ray emits from the origin making an angle 30° with the positive x-axis. After getting reflected by
the line x +y = 1, if this ray intersects x-axis at Q, then the abscissa of Q is
[29-Jan-2023 Shift 1]

Options:

2
A. R

B 2

‘N

C.

SN

3
P 2(V3+1)

Answer: B

Solution:

Slope of reflected ray = tan 60° =3’

. . V3 1

Liney= - intersect +x:1at( BEAN )
Y73 Y 3+1" V3+1

Equation of reflected ray is

S (Eh)

T

Puty=0=x= z

3+43




Question50

Let B and C be the two points on the line y + x = 0 such that B and C are symmetric with respect to the
origin. Suppose A is a point on y —2x = 2 such that AABC is an equilateral triangle. Then, the area of
the AABC is

[29-Jan-2023 Shift 1]

Options:
A.3\3
B.2V\3

8
C. V?

10
D.@
Answer: C

Solution:

)

y-Xx=2
AtA x=y
Y —2x=2
(-2,-2)
Height from line x +y =0
h= 4
2
2
Area of A= \/__3 h2 = 8_
4 sin %60 \3
Questions1

A triangle is formed by the tangents at the point (2, 2) on the curves y2 =2x and x* + y2 = 4x, and the

line x +y+2 = 0. If r is the radius of its circumcircle, then r’is equal to
[29-Jan-2023 Shift 2]

Answer: 10
Solution:

S, :y2:2x Szzxz+y2:4x

P(2,2) is common pointon S &S,

T istangentto S atP =T, :y-2=x+2

=T, x-2y+2=0

T,istangentto S,atP=T,:x-2+y 2=2(x+2)
=T,:y=2



L,:x+y+2=0is third line

P(2,2)

Q(-2,0) Ly x+y+2=0 R(4,2)

PQ=a=120

QR=b=1%§

RP=c=6

Area (APQR)=A = %XGX2=6
abc _ \/W

. .- abc_ VI6U _ = 20
= 2 V0= 2= 10

Question52

A straight line cuts off the intercepts OA = a and OB =D on the positive directions of x-axis and y— axis
respectively. If the perpendicular from origin O to this line makes an angle of  with pesitive direction

of y-axis and the area of AOAB is 93—8\/5, then a’— b’ is equal to:
[30-Jan-2023 Shift 1]

Options:

D. 98

Answer: A

Solution:

Equation of straight line : §+ %= 1

Or xcos_g +ysin g =p
x, ¥V3 _

Ay L0 =

272 P

X4 Xr=

3p 2

Comparing both : a=2p,b= \2/—2_’

Now area of AOAB = %-ab: 93_8.\5



QuestionS3

If the orthocentre of the triangle, whose vertices are (1, 2), (2, 3) and (3, 1) is (a, B), then the quadratic
equation whose roots are o+ 4p and 40 + B, is

[1-Feb-2023 Shift 1]

Options:

A x>—19x+90=0

B.x*—18x+80=0

C.x2=22x+120=0

D. x> —20x+99 =0

Answer: D

Solution:

B2, 1)

A(l,2) C@3. 1)

Here mBH x mAC =—1
(E3)(5)-

B-3=2a-4
B=2a-1
m, X Mg =—1
B—Z), __
E A 2)=-1
(afl -2
> 2B-4=a-1
S 2020-1)=a+3
= 30=35
_53g_7 37
«=3.p 3:’H( 3 3)
5,28 33
4p= 24+ B33 _qy
ardp= 333
7. 20 27
4a=Ly20_ 27 g
praa=s+3=3

X2=20x+99=0




Question54

The combined equation of the two lines ax + by + ¢ = 0 and ax+ b'y +¢ = 0 can be written as
(ax+by+c)(ax+by+c)=0

The equation of the angle bisectors of the lines represented by the equation 2x% + Xy — 3y2 =0is
[1-Feb-2023 Shift 1]

Options:

A3 5xy—i-2y2 =0
B. xz—y2+ 10xy =0
C. 3X2+xy*2y2=0
D. xzfyzf 10xy =0

Answer: D

Solution:

Equation of the pair of angle bisector for the homogenous equation ax2+2hxy+b2 =0is given as
2 y2 _xy
a—b h
Herea=2,h=1/2&b=-3
Equation will become

2.2
X 7y .- XY

2=(=3) 1/2
2~y2= 10xy

xz—yZ—IOxyIO

Questions5

The straight lines 1, and 1, pass through the origin and trisect the line segment of the line

L : 9x + Sy = 45 between the axes. If m, and m, are the slopes of the lines 1, and 1,, then the point of
intersection of the line y = (m, + m,)x with L lies on.

[6-Apr-2023 shift 1]

Options:
A.6x+y=10
B.6x—y=15
C.y—2x=5
D.y-x=5
Answer: D

Solution:



Q »
AN
L:9%% +5y=45
A(5.0).B:(0,9)
A P QB
(5.0 (0.9)

_0x249x1 _
y 1+2

i)
Similarly —Q = 125%22x0 x?igxo: %
Q: (59
NOWml= 130;0= %

$-0

P

from (1) & (2)
9x + 5y =45
9x—2y=0

—+-= 45

which satisfy y—x =5 Ans. 4

Question56

Let A(0, 1), B(1, 1) and C(1, 0) be the mid-points of the sides of a triangle with incentre at the point D. If
the focus of the parabola y2 = 4 ax passing through D is (o + B\/S, 0), where o and P are rational
numbers, then % is equal to

[8-Apr-2023 shift 2]

Options:
A. 6

B.8

9
C. 3

D. 12

Answer: B

Solution:



P(0.2)

B(1.1)

A(0.1

O ¢(1.0) Q2.0)

a=0P=2b=0Q=2 c=PQ=2\2
D( 4 4 _)ED( 2 2_)
2+2+2V27 2+2+2\2 2+ 2+\2

y2:4ax: ( ﬁi)2=4a~ ( 23\5)

2 .12 — K
SRR R N e Sl (e )
we 2= 1pg=ZL
4 2 4
%: 8 Ans
Questions7
The area of the quadrilateral ABCD with vertices A(2, 1, 1), B(1, 2, 5), C(—2, =3, 5) and D(1, —6, —7) is
equal to

[8-Apr-2023 shift 2]

Options:
A. 54

B. 9\38
C. 48

D. 8V38
Answer:'D

Solution:

A B

.
Vector Area = v

1= — 1 —
= EABXAC‘F EACXAD

— A A A
AB=-i+]+4k

— - —
= HAB-AD) <Al | AB=—i- ik
d A A A
AC =414} + 4k
A A A A N
- %(8J’+12k) < 4)i+5-1)

A

A

—_

—_ O =e>
00 =
—

NS}

1 -1



A A A
— (-2)(-203 ¥ 12} - 8k)
A N A
—g(s5i=3]+2k)
w Area =|V|=8V25+9+4=8\38 Ans.

Questions8

A line segment AB of length . moves such that the points A and B remain on the periphery of a circle of
radius A. Then the locus of the point, that divides the line segment AB in the ratio 2 : 3, is a circle of
radius :

[10-Apr-2023 shift 1]

Options:

A
FRRILIY
C.

p. Y19,
Answer: D

Solution:

Since OAB form equilateral A

« ZOAP = 60°
Ap= 2
5
cos60"~ OAZ+AP!—OP?
20A - AP
2
W2+ 3 op?
1. 25
M PR
2 5)
02,2, 42 >
A\ 2 _op
5 25
1927
=>0P2= —
0 25
= O0P= @X
5 P
19
Therefore, locus of point P is —A

5

Question59



Let A be the point (1, 2) and B be any point onthe curve X+ y2 = 16. If the centre of the locus of the
point P, which divides the line segment AB in the ratio 3 : 2 is the point C(a, 8) then the length of the

line segment AC is
[10-Apr-2023 shift 2]

Options:

63
5

25
5

35
5

45
5

A.
B.
C.

D.

Answer: C

Solution:

A(l.2) P(h.k) B(4cos0. 451n6)

12 cosO+2
5
sq & add
144 = (5Sh—2)* + (5k — 4)*

212 4\%_ 144
P + —_ = =
(X 5) (y 5)

=h=12cos6=5h—-2

Question60

Let the equations of two adjacent sides of a parallelogram ABCD be 2x —3y =—23 and 5x +4y = 23. If
the equation of its one diagonal AC is 3x + 7y = 23 and the distance of A from the other diagonal is d,

then 50d” is equal to
[10-Apr-2023 shift 2]
Answer: 529

Solution:

b C(3.2)

Sx+dy=23




A & C point will be (-4, 5)&(3,

mid point of AC will be (- %

NSTEN I S
—_—

equation of diagonal BD is

=>7x+y=0
Distance of A from diagonal BD
co- B
V50
= 50d2=(23)

50d%=529

Question61

Let R be a rectangle given by the line x=0,x =2,y =0 and y = 5. Let A(a, 0) and B(0, B), a € [0, 2] and
B € [0, 5], be such that the line segment AB divides the area of the rectangle R in the ratio 4 : 1. Then,

the midpoint of AB lieson a :
[11-Apr-2023 shift 1]

Options:

A. straight line
B. parabola
C.circle

D. hyperbola

Answer: D

Solution:

ar(OPQR) _ 4
or(OAB) 1
Let M be the mid-point of AB.

29
N %a5:10:a3:4

= (2h)(2K) =4
~ Locus of Mis xy =1
Which is a hyperbola.

Question62



If the line 1, : 3y — 2x = 3 is the angular bisector of the linel,:x—y+1=0andl;: ax+ fy+ 17, then

ol + Bz— a— B is equal to
[11-Apr-2023 shift 2]

Answer: 348

Solution:

Point of intersection of £, : 3y —2x =3
G, x—y+1=0isP=(0,1)
Which lies on {;: ax—By +17 =0,
=>p=-17
Consider:a random point Q = (-1, 0)
on £, :x~y+1=0, image of Q about
6, :x-y+1=0,isQ = ( _1—137 %) which is calculated by formulae
x=(-)_y-0_, 72+3)

2 -3 ( 13
Now, Q liesin £;: ax+ By +17=0
=>u0=7
Now, o +p*— o~ B =348

Question63

If the point (a, ?) lies on the curve traced by the mid-points of the line segments of the lines

xcos0+ysin0=7,0¢€ (0, g) between the co-ordinates axes, then a is equal to
[12-Apr-2023 shift 1]

Options:
A TV3
B.-7

C.7
D.-7\3
Answer: C
Solution:

(35

A

xcos 0 +ysin =7

. _ 7
X -intercept = ——
cos 0



y— intercept = 1
sin 0

A ( 00759’0)}3: (0’ sir719)

Locus of mid pt M : (h, k)
7 Yyl

Question64

Let (a, p) be the centroid of the triangle formed by the lines 15x —y = 82, 6x — S5y = —4 and 9x + 4y = 17.
Then a+ 2P and 20 — B are the roots of the equation
[13-Apr-2023 shift 2]

Options:

A x>—13x+42=0
B.x*—10x+25=0
C.x2=7x+12=0

D. x>~ 14x+48 =0

Answer: A

Solution:

A(6.8)

B(5,—7)

9x + 4y =17

Centroid (a, B) = (
a+2=4+2=6
20-p=8-1=7
Quadratic equation
= (6+T)x+(6X7)=0

=% 13x+42=0

6+1+5 877+2):(4’ H
3 3

Question65

If (0, P) is the orthocenter of the triangle ABC with vertices A3, —7), B(—1, 2) and C(4, 5), then
9a.— 6P + 60 is equal to
[15-Apr-2023 shift 1]



Options:
A. 30

B.35
C. 40

D. 25

Answer: D

Solution:

AB3,-T)

Altitude of BC : y+7 = %S(X =3)

3y+21=-5x+15
5x+3y+6=0

Altitude of AC: y—2 = %(X+ 1

12y —24=—x—-1

x+12y=23

oz AT g 121
19’ 57

90~ 6B + 60 = 25

Question66

From the top A of a vertical wall AB of height 30m, the angles of depression of the top P and bottom Q
of a vertical tower PQ are 15° and 60° respectively, B and Q are on the same horizontal level. If C is a

point on AB such that CB = PQ, then the area (in m’ ) of the quadrilateral BCPQ is equal to :
[6-Apr-2023 shift 1]

Options:
A. 20003~ 3)
B. 300(\3 + 1)
C.300(\3 - 1)
D. 600(¥3 — 1)

Answer: D



Solution:

60°
30 TC P
= X
B
y Q
AB _
%7tan60
30
BQ= ==10\3=
Q \/——3 3=y
& A ACP

30-x=10V3(2-3)
30-x=20V3-30

x=60—-20\3

Area =x-y=20(3—%3) - 10\3
=600(\3 = 1)

Question67

The angle of elevation of the top P of a tower from the feet of one person standing due South of the
tower is 45° and from the feet of another person standing due west of the tower is 30°. If the height of

the tower is 5 meters, then the distance ( in meters) between the two persons is equal to
[11-Apr-2023 shift 2]
Options:
A. 10
B. 5V5
5
C. 35
D.5

Answer: A

Solution:




Tower AB = 5m
£ APB =45°
£PAB =90°

B

Sm

.

A

AP’ + AQ*=PQ’
PQ*=52+(5V3)
PQ’=25+75=100
PQ=10cm
Option (A) 10 cm correct.

Question68

Let A ( %, \/E) ,a>0, be a fixed point in the xy-plane. The image of A in y-axis be B and the image of B

in x-axis be C. If D(3 cos 0, a sin 0) is a point in the fourth quadrant such that the maximum area of

AACD is 12 square units, then a is equal to
[24-Jun-2022-Shift-1]

Answer: 8



Solution:

Clearly B is ('— N ad —1/5] and C'is (—

Va ~Va

O
e
Va 1

MNACD =
Area of a1

| —

o S

Jcosd asing 1

0 0 1

3
Al -2 Va1
Va

3cosf asind 1
= A= |3Vasind+3Vacosf| =3Va |sinf+cosf
= A =3Va:-V2=12=a=(2V2) =8

Question69

Let the area of the triangle with vertices A(1, a), B(a, 0) and C(0, o) be 4 sq. units. If the points (o, —
a), (—o, a) and (az, P) are collinear, then p is equal to

[24-Jun-2022-Shift-2]
Options:

A. 64

B.-8

C.—64

D.512

Answer: C

Solution:
+A(1.0). B(e. 0) and C(0. ) are the vertices of AABC and area of AABC =4
lal

o 01 =4
Dal

b |

= N -a)>a(@) +6- =8



=g ==8

Now, (¢. —o). (—a. o) and (aj.ﬁ} are collinear

8§ -81 -8 8§ 1
-8 8 1|=0=| 8 -8 1
64 f 1 64 f 1

=8(8~ )+ 8(=8 — 64) + 1(—8f~ 8% 64) =0
=8—f-T2—f-64=0

= =—64

Question70

Let R be the point (3, 7) and let P and Q be two points on the line x +y =5 such that PQR is an
equilateral triangle. Then the area of APQR is :
[26-Jun-2022-Shift-1]

Options:

A B
43

253

B. =5

25
C. \/_g

25
D. 75

Answer: D

Solution:

(3,7)




Let, side of triangle = =.
3+7 =5

".'! 124+ 12

."i:f:

Question71

In an isosceles triangle ABC, the vertex A is (6, 1) and the equation of the base BC is 2x +y = 4. Let the
point B lie on the line x+ 3y = 7. If (a, B) is the centroid of AABC, then 15(a + f) is equal to:
[27-Jun-2022-Shift-1]

Options:
A.39
B. 41
C.51
D. 63

Answer: C

Solution:



A(6, 1)

B C X+y=4

Xx+3y=7

2x +ty=4

2x +6y =14
B(1,2)

Let C(k, 4 - 2k)

Now AB’? = AC?

52+ (=1)* = (6 — k)’ + (=3 +2k)
=5k~ 24k +19=0
(5k—19)(k—1)=0= k= ?

19 18
C( 5.5 )
Centroid (o, B)

19
6+1+—=
5

} y=2,x=3

3 5

1+2-18
5

_ 1
B= 3 .5
Now 15(a+B)

17\ _
15(?)451

Question72

A rectangle R with end points of one of its sides as (1, 2) and (3, 6) is inscribed in a circle. If the equation
of a diameter of the circle is 2x —y +4 = 0, then the area of R is
[27-Jun-2022-Shift-1]

Answer: 16

Solution:

(1,2) £ P (3,6)
b/2 i

Ply=2x+4)

As slope of line joining (1, 2) and (3, 6) is 2 given diameter is parallel to side
ca= 3= 1 +(6-2%=20
4 8

andb/2= —==b= =
V5 V5

8
Area =ab=2V5- 2 =16

V5



Question73

A ray of light passing through the point P(2, 3) reflects on the x-axis at point A and the reflected ray
passes through the point Q(S, 4). Let R be the point that divides the line segment AQ internally into the
ratio 2 : 1. Let the co-ordinates of the foot of the perpendicular M from R on the bisector of the angle
PAQ be (0, ). Then, the value of 7a + 3 is equal to

[28-Jun-2022-Shift-1]

Answer: 31

Solution:

(2, 3) 5)4
> /{5, 4)

Afo, 0)

4 _ 3 Ce_1s_
g —a_2=4a 8=15-3a

3

l
)

S

o
A:(é,O)Q:(s,@
23
10+==
3 73
S(y
7’3
23

Bisector of angle PAQ is X = =

23 8
M=(2 2
N ( 7 3)
So, 7a.+3p = 31

Question74

Let a triangle be bounded by the lines L, : 2x + Sy = 10; L, : =4x + 3y = 12 and the line L,, which passes
through the point P(2, 3), intersects L, at A and L, at B. If the point P divides the line-segment AB,

internally in the ratio 1 : 3, then the area of the triangle is equal to :
[28-Jun-2022-Shift-2]

Options:

110

132
B. F

142
C. F

151
D. F

Answer: B

Solution:



L, :2x+5y=10
L,:—4x+3y=12

c

P(2, 3)

y -

/0 L3 BN ( m2xs sy<10
Li=—4x+3y=12
Solving L, and L, we get

V4 ( =15 32)

3713
1
Now, Let A (x;s 3(12-+4x;)) and

B(x %(10—2)(2))

3x, +x, _

10 —2x
(12+4x)) +

and +=3

So, 3x, +x, =8 and 10x, =x
3 95)

=5

So, (x;,%,) = (

TEE
(3 %6 _
(13’ 13)andB (

3713

(2 (FH) S 110) 4 (2860
2\ 13\ 13 1311

_ B2Gatni

3 sQ. units

95 712)
2

Question75

The distance between the two points A and A’ which lie on y = 2 such that both the line segments AB
and A B (where B is the point (2, 3) ) subtend angle % at the origin, is equal to:
[29-Jun-2022-Shift-1]

Options:
A. 10

B 28
c. 22

D.3

Answer: C

Solution:

B(2,3)

M, =3/2 M,=2/x

3/2-2/x ’ \
1+6/2x

tanm/4 =



=x,=10, x,=-2/5

SAA =52/5

Question76

The distance of the origin from the centroid of the triangle whose two sides have the equations
x—2y+1=0and 2x — y—1=0 and whose orthocenter is ( 5 %) is :

[29-Jun-2022-Shift-2]

Options:

A2

B.2

C.2\2

D. 4

Answer: C

Solution:

For point A,

2x—y—1=0

x—2y+1=0

Solving (1) and (2), we get

x=1l,y=1

~ PointA=(1,1)

Altitude from B to line AC is perpendicular to line AC.
~ Equator of altitude BH is

2xty+A=0

It passes through point H ( g, %) so it satisfy the equation (3).

147
3 + 3 +1=0
>a=-7
~ Altitude BH=2x+y—-7=0
Solving equation (1) and (4), we get
x=2,y=3
~ Point B=(2, 3)
Altitude from C to line AB is perpendicular to line AB.
~ Equation of altitude CH is
x+2y+A=0

It passes through point H (

7. 14
I+ 24a=0
33

Wi

s %) so it satisfy equation (5).

SA==7
~ Altitude CH=x+2y—-7=0
Solving equation (2) and (6), we get

x=3,y=2
~Point C=(3,2)
Centroid G(x, y) of triangle A(1, 1), B(2, 3) and C(3, 2) is
_1+243 ) 1w243_,
3 ’ 3

Now d Distance of point G(2, 2) from center O(0, 0) is
0G=1{2+22=2\3




Question77

Let AB and PQ be two vertical poles, 160m apart from each other. Let C be the middle point of B and
Q, which are feet of these two poles. Let g and 0 be the angles of elevation from C to P and A,

respectively. If the height of pole PQ is twice the height of pole AB, then tan’0 is equal to
[28-Jun-2022-Shift-1]

Options:

A.

B.

C.

D.

Answer: C

Solution:

a n/8§
B 80 C 80 Q

1 .
30 tan.... (i)
Ph & T ..
%0 tan R (i)
From (i) and (ii)
1 _ tanb

2l 2w
3 n:tane— 4tan 3
tan =
8 p—
V2=l _3-2\2
42 +1) 4

>tan’0 =

Question78

From the base of a pole of height 20 meter, the angle of elevation of the top of a tower is 60°. The pole

subtends an angle 30° at the top of the tower. Then the height of the tower is
[29-Jun-2022-Shift-2]

Options:
A 1543
B.20\3
C.20+ 10v3

D:30

Answer: D

Solution:



Here AB is a tower and CD is a pole.
. o_ AB _ 20+h
In triangle ABC, tan 60" = — =
g an AC x

In triangle BED, tan30° = h X )

...... ()

X

Divide equation (1) by equation (2), we get
tan60° _ 20+h, x
tan 30° X h
V3. 20+h

1 h

V3
_ 20+h
h

=3

=3h=20+h
=h=10m
- Height of tower =20+10=30m

B

T

h

T E 30 D
20 20m

l 60°

A¢ X >C
Question79

A line, with the slope greater than one, passes through the point A(4, 3) and intersects the line
29

X —y —2 = 0 at the point B. If the length of the line segment ABis —-, then B also lies on the line:
[25-Jul-2022-Shift-1]

Options:

A 2x+y=9

B.3x—2y=7

C.x+2y=6

D.2x-3y=3

Answer: C

Solution:

yp a3

X—y—-2=0
8

/ 20 > X
X

Let inclination of required line is 0,
So the coordinates of point B can be assumed as

B Fom)

4- 70059,3— Tsine

Which satisfices x~y—-2=0
4= \/5—9c059—3+ V%_gsiHO—Z:O

sinf® —cos 0 = 3

29
By squaring



. 20 2tan 0
sin26= =——= ———
29 1+tan’0
tan 0 = g only (because slope is greater than 1)

sin@ = S cos 0= 2
V29° V29
10 4
3 §)
Which also satisfies x +2y =6

Point B : (

Question80

Let the point P(a, ) be at a unit distance from each of the two lines L, : 3x —4y +12 =0, and
L, : 8x+6y+11 =0. If P lies below L, and above L,, then 100(a + f) is equal to
[25-Jul-2022-Shift-2]

Options:
A =14
B. 42
C.-22
D. 14

Answer: D

Solution:

P

L, :3x—dy+12=0
L,:8x+6y+11=0
Equation of angle bisector of L, and L, of angle containing origin
2(3x —4y+ 12) =8x + 6y + 11
2x+14y—13=0....... @)
3a~4p+12 _,
5
S30-4B+7=0 ... (i)
Solutionof 2x + 14y— 13 =0 and 3x — 4y + 7 = 0 gives the required point P(a, B), o= % B= % 100(o+ B) =14

Question81

A point P moves so that the sum of squares of its distances from the points (1, 2) and (-2, 1) is 14 . Let
f (x, y) = 0 be the locus of P, which intersects the x-axis at the points A, B and the y-axis at the points
C, D. Then the area of the quadrilateral ACBD is equal to :

[26-Jul-2022-Shift-1]



Options:

B. —/

Co—

D.9

Answer: B
Solution:

Let point P : (h, k)

(h—1)*+ (k-2 +(h+2P>+Kk-1)>=14
2h2 #2k* +2h—6k—4 =0

Locus of P: x2+y2+x—3y—2:0
Intersection with x -axis,

X+x-2=0

=>x=-2,1

Intersection with y-axis,

V' -3y-2=0
Sy = 3i2\/ﬁ

Area of the quadrilateral ACBD is
1
= S %00y, [+ 1y,

Question82

The equations of the sides AB, BC and CA of a triangle ABC are 2x+y=0,x+py=15aandx—y =3
respectively. If its orthocentre is (2, a), — % <a<2,thenp is equal to .
[26-Jul-2022-Shift-1]

Answer: 3

Solution:

(1,2)

Slope of AH = a?—z

Slope of BC =— Il_l
cp=a+t2..... @

Coordinate of C = ( 18p—30 15p—33 )

ptl1 7 p+l



15p—33
p+3 _ 15p=-33=(p—2)(p+D
18p-33 18p—30—2p—2
p+l
_ 16p=p°-31
16p — 32
L 16p—p’ 31
" 16p-32
ap’—8p+15=0
~p=3orSs
But if p=5 then a= 3 not acceptable
.'.p:3

Slope of HC =

x-2=-]

Question83

Let A(1, 1), B(—4, 3), C(—2, —5) be vertices of a triangle ABC, P be a point on side BC, and A, and A, be
the areas of triangles APB and ABC, respectively. If A, : A, =4 : 7, then the area enclosed by the lines

AP, AC and the x-axis is
[27-Jul-2022-Shift-1]

Options:
1
A. 3
3
B. 1
1
C. >
D. 1
Answer: C
Solution:
5 %XBPXAH A
2o -4
A, %XBCXAH 7
A1, 1)
4, 3
{ 3B ) P 3 C{-3,-5)
—20 -11
P57

Line AC:y—-1=2(x—1)

Intersection with x -axis = (

°)

N —

Line AP:y—1= %(x—l)
Intersection with x-axis ( ;—1, 0)
Vertices are (1, 1), ( %,O) and ( _71,0)

Area = %sq. unit

Question84

The equations of the sides AB, BC and CA of a triangle ABC are 2x+y=0,x+py=39 and x-y=3
respectively and P(2, 3) is its circumcentre. Then which of the following is NOT true?
[27-Jul-2022-Shift-2]



Options:

A. (AC)*=9p

B. (AC)* +p* =136

C. 32 < area(AABC) <36

D. 34 <area(AABC) <38

Answer: D

Solution:

Intersection of 2x +y=0and x—y =3 A(1, —2)
A(1, -2)

2x +y

P(2, 3)

8 ¥ +py=39 C
Equation of perpendicular bisector of AB'is
x—2y=—4
Equation of perpendicular bisector of AC is
x+ty=5
Point B is the image of A in line x— 2y +4 = 0 which is obtained as B( 77 —

Similarly vertex C : (7, 4)
Equation of line BC : x +8y =39
So,p=8

| > - . 5 —
AC= Y\ (7T-1Y+(4+2)*=6\2
Area of triangle ABC=32.4

Question85

For t € (0, 27), if ABC is an equilateral triangle with vertices A(sin t, —cost), B(cost, sin t) and C(a, b)

such that its orthocentre lies on a circle with centre (1, %), then (a2 > bz) is equal to:
[28-Jul-2022-Shift-1]
Options:

8
A.g

c.

D. &

Answer: B

Solution:



Let P(h, k) be the orthocentre of AABC
Alsint, — cost)

L}
B(cost, sint) C(a, b)
Then
h= sint+c3ost+a’k: 7cost+3sint+b

(orthocentre coincide with centroid)
~(3h—a)*+(3k~b)’ =2
a\? b\2_ 2
~(h—2) +(k=2) ==
(=5) (k= 3) 3

- orthocentre lies on circle with centre (1, %)

~a=3,b=1
cal—b* =8

Question86

Let the circumcentre of a triangle with vertices A(a, 3), B(b, 5) and C(a, b), ab >0 be P(1, 1). If the line
AP intersects the line BC at the point Q(k,, k)), then k, + K, is equal to :

[29-Jul-2022-Shift-1]
Options:
A2
4
B. 3
2
C. =
D.4
Answer: B

Solution:

Let D be mid-point of AC, then
b+3
> I=>b=-1
Let E be mid-point of BC,
(3+hb)
2
ath_
2
On puttingb=-1, wegeta=>5or -3
But a=5 is rejected as ab> 0
A(=3,3), B(-1, 5),C(-3, 1), P(1,1)
Line BC = y=3x+8

5-b
230 =g
b—a

1



Line AP = y = N

Point of intersection ( 7713 17—7)

Question87

Let m,, m, be the slopes of two adjacent sides of a square of side a such that
a’+1la+ 3(m12 + mzz) = 220. If one vertex of the square is (10(cos a — sin @), 10(sin o + cos @)), where
0 € (0, g) and the equation of one diagonal is (cos a — sin a)x + (sin a + cos @)y — 10, then

72(sin4a + c0s4a) +a’—3a+13is equal to:
[29-Jul-2022-Shift-2]

Options:
A. 119
B. 128
C. 145
D. 155

Answer: B

Solution:
mm, = -1

a2+11a+3(m12+ Lz) =220

m;
D C
I'll2
A B
Eq. of AC

AC = (cosa—sin o) + (sin a+cosa)y = 10

BD = (sin o — cos a)x + (sin o —cos a)y = 0

(10(cos 0. — sin o), 10(sin o — cos o))

Slope of AC= ( w) =tanf=M
sin o+ cos.o

Eq. of line making an angle m, with AC

m:l:tanE
) 4
m,m= ————
1> p
1+mtan =
4
_m+l m-—1
1-m 1+m
sinot—costx+1 sina—cosa_l
sin o+ cos sin o+ cos o
1_( sinorcosa)’ 1 sin o.— cos o
sin o+ cos a sin o+ cos a

m,, m, =tana, cota

mid point of AC& BD

= M(5(cos a.— sin o), 5(cos 0.+ sin o))

B (10(cos a —sin a), 10(cos a+ sin a))

a=AB=\2BM=12(5\2) =10

a=10

o+ 1la+3 (m12+ L) =220
m,2

100 + 110 + 3(tan’a.+ cot’a)) = 220

Hence tan’o = 3, tan’a. = ;— S>a= g or

o]



Now 72(sin 4oz+cos40L)+a2 —3a+13
:72( NS L) +100-30+13
16 16

=72( %) +83=45+83 =128

Question88

A~

Let A(a, —2), B(a, 6) and c( g —2) be vertices of a AABC. If (5,

then which of the following is NOT correct about AABC ?
[29-Jul-2022-Shift-2]

) is the circumcentre of AABC,

Options:

A. area is 24

B. perimeter is 25
C. circumradius is 5
D. inradius is 2

Answer: B

Solution:

Bie

/
7

Alw, —2)

. 6)

)

4
\ 4

Circumcentre of AABC

]z‘

area( AABC) = % %T“ X §=24 sq. units

2
Perimeter =8+ 34—“+ \jgh( 34_“) —8+6+10=24

Circumradius. = 170 =5

r= A2,
S 1

Question89

A tower PQ stands on a horizontal ground with base Q on the ground. The point R divides the tower in
two parts such that QR = 15m. If from a point A on the ground the angle of elevation of R is 60° and the

part PR of the tower subtends an angle of 15° at A, then the height of the tower is :
[25-Jul-2022-Shift-1]

Options:

A.52V3 +3)m



B. 5(\3 +3)m
C. 103 + 1)m
D. 10(2V3 + )m
Answer: A

Solution:

15 18
l 60
Q X A
For AAQR,
tan60° = 2. (1
X
From AAQP,
tan75°= 1
X

=02+3)= g[z‘tan 75°=2+13]
=h=@Q+V3)x

= (243) %{ From (1)]

- @+ i) 158
=(2+\3)x5V3,
=523 +3)m

Question90

Let a vertical tower AB of height 2h stands on a horizontal ground. Let from a point P on the ground a
man can see upto height h of the tower with an angle of elevation 2a. When from P, he moves a distance

d in the direction of ﬁ’, he can see the top B of the tower with an angle of elevation a. If d = \7h, then

tan a is equal to
[27-Jul-2022-Shift-1]

Options:
AAN5-2
B.A3-1
C.N7-2
D.V7-3
Answer: C

Solution:



2a a
A x P d=hv7 Q
AAPM gives

2h . 2h
x+d . x+hV7
From (i) and (ii)
2-tan2a
1+V7 - tan2a
Lett=tana
2t
Zlftz
1447 2L
1-t
=2 -2V7t+3=0
t=vV7-2

tan2 o =

>t =

Question91

The angle of elevation of the top P of a vertical tower PQ of height 10 from a point A on the horizontal
ground is 45°. Let R be a point on AQ and from a point B, vertically above R, the angle of elevation of P

is 60°. If ZBAQ =30°, AB = d and the area of the trapezium PQRB is a, then the ordered pair (d, a) is :
[27-Jul-2022-Shift-2]

Options:

A. (10(\3 — 1), 25)
B. (100551, %)
C. (10(\3 + 1), 25)
D. (10(V§+1), %)

Answer: A

Solution:

Let BR=x

10
B, N60
5r/d”/
- 3
30
A R Q
1 ;9
X*_ = —_
i 27%" 3
107X _ 3 5 10—x=10V3 —3x




2x =10(v3 —1)
x=513-1)
d=2x=1003 - 1)

- %(x +10)(10 ~xV3) = Area(PQRB)
A ;_(5V§—5+10)(10—5\/§(\/§—1))

= %(5V§+ 5)(10—15+5V3)— %(75 ~25)=25

Question92

A horizontal park is in the shape of a triangle OAB with AB = 16. A vertical lamp post OP is erected at
the point O such that ZPAO = ZPBO = 15° and £PCO = 45", where C is the midpoint of AB. Then

(OP)2 is equal to
[28-Jul-2022-Shift-2]

Options:
A. 3—;(@— 1)
B. 3—;(2 -\3)
C. %(@ ~1)
D. £(2-3)
Answer: B

Solution:

OC? + 8> = 0A’

2
OP2+64=OP2( \5“)

3-1
3+ 1>2fwﬁ>2]
(-1
V3

=0p? 4

i} ( (x/?ﬂ)z)
_ 6403 -1

43

64=OP2[

op?

_ 32,
= F¢ \V3)

Question93



The angle of elevation of the top of a tower from a point A due north of it is @ and from a point B at a
distance of 9 units due west of A is cos ' ( % ) . If the distance of the point B from the tower is 15 units,

then cot a is equal to :
[29-Jul-2022-Shift-1]

Options:
A S

B. 2

c i

D. 7
Answer: A

Solution:

Tower h

15 9

NA={152-9>=12
2
3

6
t = — 9
cota 3

Question94

The intersection of three lines x—y=0,x+2y=3 and 2x+y=61is a
[2021, 26 Feb. Shift-1]

Options:

A. right angled triangle
B. equilateral triangle
C. isosceles triangle

D. None of these

Answer: C

Solution:



Given lines, x—y=0,x+2y=3,2x+y=6

-~

6

(0, 3/2) A

X«
€

0

x—y=0

w
Y'
The only triangle which include all three lines is AABC.

A(2,2)

B(1,1) C (3.0)

Now, AB= {2 - 1>+ (2- 1)’ =2
AC={@ 32 07 =5
BC=1{B-12+(0-12=15

= AC=BC (two sides are equal)
= A'ABC is isosceles triangle.

Question95

If the curve x* + 2y2 = 2 intersects the line x +y =1 at two points P and Q, then the angle subtended by
the line segment PQ at the origin is
[2021, 25 Feb. Shift-1I]

Options:
T -1( 1
A. §+tan ( Z)
T -1 1
B. 2 tan (4)
T -1 1
C. §+tan ( 5)
o -1
D. 3 tan ( 3)
Answer: A
Solution:

Curve x2+2y2 = 2\intersect the line x +y =1 at points P and Q . First we have to find any common relation between these two curves.
Use substitution for the same as follows,

XH2y? =2 e - ()
x+y . =1, then (x+y)* =12
S +yR2xy =1 e - (ii)

We can write Eq. (i) as,

X2+2y? = 2(1)* =0

= x> +2y*—2(x+y)* =0 [ using Eq. (i) in Eq. (i) ]
=>x2+2y2*2x2*2y2*4xy:0

= —xX’—4xy=02 —x(x+4y)=0



Given,x=0andx+4y=0o0ry= _Tlx

Draw the line y = _Tlx on graph and take

arbitrary point (any one) as follows,
From given graph,
Y

tan 0 = i:;6=tan71( %)

We have two lines, y =— %x and x =0 (i.e. Y -axis).

Thus, any line joining these two curves makes an angle §+6 at origin.

.m “1( 1
=+ —.
Answer is > tan (4)

Question96

The image of the point (3, 5) in the line x—y+1 = 0, lies on
[2021, 25 Feb. Shift-1]

Options:

A (x—2)4(y-2y°=12

B.(x—4)+(y+2)>=16

C.(x—4)+(y—4) =8

D.(x 2 +(y=4y’ =4

Answer: D

Solution:

Image of P(3, 5) on the line x—y+1=0is
Xx=3 . y=5_=203-5+1)

1 -1 2
o nx—3 y—5:l
1 -1
¥ =1 and y_—715:l
x =4,y=4

+ Required image is at (4, 4).
Clearly, this point lies on
(x—2)+(y—4)’=4as

(4, 4) satisfies this equation.

Question97

A man is walking on a straight line. The arithmetic mean of the reciprocals of the intercepts of this line

on the coordinate axes is ‘1‘. Three stones A, B and C are placed at the points (1, 1), (2, 2) and (4, 4)



respectively. Then which of these stones is\/are on the path of the man?
24 Feb 2021 Shift 1

Options:

A. A only

B. C only

C. All the three
D. B only
Answer: D
Solution:

Let the line be y =mx+c¢

- x-intercept :— <

g1

y-intercept : ¢

A.M. of reciprocals of the intercepts :

w1
C C

2

Line:y=mx+2(l-m)=c¢

=(y-2)-m(x=2)=0

=line always passes through (2, 2)

= ‘1_‘=>2(1—m)=c

Question98

Let A(—1, 1), B(3, 4) and C(2, 0) be given three points. A line y = mx, m > 0 intersects lines AC and BC
at point P and Q, respectively. Let A| and A, be the areas of AABC and APQC, respectively, such that

A, =3A,, then the value of m is equal to
[2021, 16 March Shift-1I]

Options:

|~

A.1

W

B.1
C.2
D.3

Answer: B

Solution:

Given, points A(-1,1), B(3, 4), C(2, 0)

. _y-1_0-1_-1
Equation of AC o e U
=3y-3=-x-1=>x+3y=2 - 0]
On solving Eq. (i) and y =mx , we get

P( 2 2m )
3m+1" 3m+1

h -0_4-0

E fBC= Y = 2%

quation of BC 2 37
S y=4x—8 oo - (ii)

Similarly, on solving Eq. (ii) and y = mx

8 Sm
we get 0( 7= )



2 0 1
-1 11
oy o =nllam T
2 2
3 .41 2 2m
3m+1 3m+1
2 0 1
1 1
1323 =5 ) ( 5me) X
= —m I 8 8m 4-m
2 2m 3m+1
_ 3 2
=13= 5 > (52m”)

4+ 1lm—3m

=15m’—1lm=4=0
—4

=1, — [butm>0

=>m=1, is [but m ]

>m=1

Question99

In a APQR, the coordinates of the points P and Q are (=2, 4) and (4, —2), respectively. If the equation of
the perpendicular bisector of PR is 2x —y +2 = 0, then the centre of the circumcircle of the APQR is
[2021, 17 March Shift-1]

Options:
A.(-1,0)
B.(=2,-2)
C.(0,2)
D.(1,4)
Answer: B

Solution:

Let O be the centre of the circumcircle.



B 2x-y+2=0
< \

Q4. -2)

And T be the mid-point of PR .
So, equation of OT is given as
2x—y+2=0

Let S be the mid-point of PQ .
Now, S will be

—2+4-4-2)\ _
S
Equationof 0§ = Y—L_ —1

x—1 my,
_2-4_
Meo™ 357~
n 0S=y—1=1(x-1)

y=X
Now, coordinates of O will be the intersection of lines OS and OT.

y=X
2x—=y+2=0.
=22Xx—-x+t2=0=>x=-2
L y=-2=0=(-2,-2)

Question100

The number of integral values of m, so that the abscissa of point of intersection of lines 3x +4y =9 and
y =mx + 1 is also an integer, is
[2021, 18 March Shift-1]

Options:
Al
B.2
C.3
D.0

Answer: B

Solution:

Given, y=mx+1
and 3x +4y =9

From Egs. (i) and (ii),
3x+4(mx+1)=9

= 3x+4mx+4=9
= x(3+4m)=35

= = =
T 3%am

Given, that the abscissa of point of intersection of Egs. (i) and (ii)i.e. x = is an integer.

3+4m

~ Possible values of x are

x=1,-1,5,-5

4 5 5

e ——=lor —2_=

" tm+3 % mes
5 _ 5. _

mi3 % amis

= 4m=2 or—4m=2_8

or




11
R 1
-3 3} e
m={-1,-2} €1l
-~ Number of integral values of mare 2 .

Question101

The equation of one of the straight lines which passes through the point (1, 3) and makes an angle
tan '(\2) with the straight line, y + 1 =332x is
[2021, 18 March Shift-1]

Options:

A. 4\Dx+5y—(15+442) =0
B.5\V2x +4y—(15+4V2)=0
C.4\2x+5y—4\V2 =0

D. 4\2x—5y—(5+4V2)=0
Answer: A

Solution:

Method 1 Let m = Slope of required line

P(1,3)

f=tan"'(\2)

7 .
y+1=3vV2x

~ Equation of required line
y—3=m(x—1)
Given, equation of line is
3\2x—y—-1=0
Since; angle 6 between Egs. (i).and (ii) is tan '(\2)
e tanf=12

m-— 3\/2 N

1+ 3\/_m
(  Slope of Eq. (i)=mand slope of Eq. (i) =312 )
Squaring on both sides,
m>=6\V2m+ 18'=2(1 + 18m’ + 6\2m)
=35m>+18V2m—16=0

_ —18\2 + V648 + 2240

70

_ —18V2 38V
70

2\/2 4\/—

Form= ¥ equation of required line
will be

y=3= &(x -D

=22\x—Ty+21 -2\ =0

(options are not matching so, neglect this)
Form= 4T\E equation of required line

will be

374_\/—( )



=5y —15=—4\Dx+ 4\
S4\2x+5y—15-42 =0
S4\0x+5y—(15+42)=0

Question102

Consider a triangle having vertices A(—2, 3), B(1,9) and C(3, 8). If a line L passing through the

circumcentre of AABC, bisects line BC, and intersects Y -axis at point (0, %) , then the value of real

number a is
[2021, 20 July Shift-I]

Answer:9

Solution:

C(3.8)

/ B(1,9)

A (-2, 3)
AB=1(1+2)7+(9-3) =45
BC={(3-12+(8-92 =15
AC= {3727 +3-3) =50
& (V50)° = (Va5)* + (\5)
(ACY’ = (ABY’ +(BC)
2B =90°
=ABC is right angled triangle.

Circumcentre = Mid-point of hypotenuse
= Mid-point of AC

(5
Mid-point of line BC = (2, ]_27)

Line passing through circumcentre and bisect line BC will be

Question103

Let the equation of the pair of lines, y = px and y = qx can be written as (y — px)(y — qx) = 0 Then, the

equation of the pair of the angle bisectors of the line xi= 4xy — Sy2 =0.is
[2021, 25 July Shift-11]}



Options:

A. x2—3xy+y2 =0
B. X2+4xy—y2 =0
C. X2+3xy—y2 =0
D. x2—3xy—y2 =0
Answer: C

Solution:

Equation of angle bisector of homogeneous equation of pair of straight line ax> + 2hxy + by’ is

2_ 2
X7y =X

a—b h
For x* —4xy — 5y* =0
a=1,h=-2,b=-5
So, equation of angle bisector is
lxiz_y; = % = X -y =-3xy =X +3xy<y* =0
So, combined equation of angle bisector is
x> +3xy—y*=0.is x> +3xy —y* =0.

Question104

Two sides of a parallelogram are along the lines 4x + Sy =0 and 7x + 2y = 0. If the equation of one of the
diagonals of the parallelogram is 11x + 7y = 9, then other diagonal passes through the point
[2021, 27 July Shift-1I]

Options:
A.(1,2)
B. (2,2)
C.(2,1)
D.(1,3)
Answer: B

Solution:

Given, two sides of parallelogram are

rdx+5y=0
7x+2y=0
and 7x+2y=0
b/ c/
(=) 7
I %
s
P
<«

Al Tx+2y=0 B/
Both lines are passing through origin.
Thus, point A = (0, 0)

The equation of diagonal is 11x + 7y =9
Point D is the point of intersection of
4x+5y=0

and llx+7y=9



i =(3 -4
So, coordinate of D ( 373 )
Also, point B is the point of intersection of 7x +2y =0 and 11x+7y=9

So, coordinate of point B = (— 2 7)

3.3
We know that, diagonals of parallelogram bisects each other. Let P is the middle point of BD.

So, coordinate of

(135 1y

2 ) 2
Now, equation of diagonal AC
)
2
y=0="=—(x-0)
1o
2

-~ Diagonal AC passes through (2, 2).

Question105

Let A be a fixed point (0, 6) and B be a moving point (2t, 0). Let M be the mid-point of AB and the
perpendicular bisector of AB meets the Y -axis at C.

The locus of the mid-point P of M C is

[2021, 27 Aug. Shift-1]

Options:
A.3x*-2y—6=0
B.3x*+2y-6=0
C.2x%+3y-9=0
D.2x*~3y+9=0
Answer: C

Solution:

Given, A(0, 6) and B(2t, 0)

Mid-point of AB =M (t, 3)

Equation of perpendicular bisector of
AB passes through M .

gz bemn OO ~
y=3= 0 )

tZ
s ,c(0,37—)
< 3

Intersection of Eq. (i) on Y -axis

2

t
C(0,3* —)

3

Let mid-point of M C.is (h, k) .

t t
Then, (h, k) = ( 5,3— E)

t £
= h= > k=3 3
Eliminatingt, we get
2h? =33 ~k)
Locus of (h, k)
2x2=3(3-y)
= 2x*+3y-9=0

Question106



Let ABC be a triangle with A(=3, 1) and ZACB =0, 0 <0 < Z. If the equation of the median through B

is 2x+y—3 =0 and the equation of angle bisector of C is 7x —4y —1 = 0, then tan 0 is equal to
[2021, 26 Aug. Shift-1]

Options:

A.1/2

B.3/4

C.4/3

D.2

Answer: C

Solution:

Given, the equation of median through B
i.e. BE :2x+y—3=0

Equation, of angle bisector of C'i.e.

CD:7x—4y=1
Since, E satisfies the equation of BE .

A(=3. 1)

a—3 b+1
2 457) (2] 3o
2a—6+tb+1-6=0
2atb=11 +#:--- (D)
Since, C satisfies C(d)
s TJa—4db=1 .- - (ii)
On solving Egs. (i) and (ii), we get
a=3,b=5

7

Slope of AC= % Slope of CD = i

N —

Question107

If p and q are the lengths of the perpendiculars from the origin on the lines,
xcoseca —yseca =kcot2a and xsina+ycosa=ksin2a

respectively, then K’ is equal to
[2021, 31 Aug. Shift-1]

Options:

A 4pP+
B. sz + q2
C. p2 + 2q2

D. 2p2 + q2 p2 + 4q2



Answer: A
Solution:
kcot2a

| 2 2
\Vcosec o+ sec’a
ksin2 o

= q= —
.2 2
\’sm o+cos‘a
K cosZa)
Sp= sin2 o _kcos2a
. 2 2 sin2a
sin"a.+ cos o
) 2
sin“acos o

k
= p= ( 5) cos2a
= q=ksin2a
=cos2a=(2p/k)
= sin2a=(q/k)
=sin“2a +cos20 = 1

Question108

Let A(1, 0), B(6, 2) and C( %, 6) be the vertices of a triangle ABC. If P is a point inside the triangle
ABC such that the triangles APC, APB and BPC have equal areas, then the length of the line segment
PQ, where Q is the point (— %, - ;—) , is

[NA Jan. 7, 2020 (I)]

Answer: 5

Solution:

P will be centroid of AABC

P(1L.8) = ro= a7 =3

Question109

The locus of the mid-points of the perpendiculars drawn from points on the line, x =2y to the linex =y
l[?I.an. 7,2020 (1D]

Options:

A.2x—-3y=0

B. 5x— 7y =0

C.3x=—2y=0

D.7x—5y=0

Answer: B

Solution:



y=x

OB, B)

AW

P(Q2a, a)

-
»
k—a

Since, slope of PQ = "o -1

=>k—a=-h+2a
htk
3
Also, 2h =20+ .and
2k=0a+p
=2h=a+2k
=a=2h-2k
From (i) and (ii), we have

—h;k:Z(h—k)

= o=

So, locus is 6x — 6y =x+y
=>5x=Ty=>5x-Ty=0

Question110

Let C be the centroid of the triangle with vertices (3,-1) (1,3) and (2,4) . Let P be the point of
intersection of the lines x+3y—1=0and 3x —y+ 1 =0. Then the line passing through the points C and

P also passes through the point:
[Jan. 9, 2020 (I)]

Options:
A. (-9,-6)
B. (9,7)
C.(7,6)
D. (-9,-7)
Answer: A

Solution:

Coordinates of centroides
C= ( SERSERS y,+y2+y3)
3 ’ 3
3+14+2 —-1+3+4

= =(2,2
(2 25 =ey

The given equation of lines are

X+3y=1=0...(i)

3x—y+1=0...(ii)

Then, from (i) and (ii)

point of intersection P ( - %,

At

)

equation of line DP
8x—1ly+6=0

Question111

If a AABC has vertices A(—1, 7), B(=7, 1) and C(5, —5), then its orthocentre has coordinates:
[Sep. 03, 2020 (I1)]

Options:



D. (3,-3)
Answer: B

Solution:

AL T

-
BT S C(5.-5)
6 1

Mee™ T137 72
~ Equation of ASiisy—7=2(x+1)
y=2x+9...(i)

Mac™ 57

~ Equation of BPisy—1= %(x+ 7)

X, 9 "
y= §+5...(u)
From equs. (i) and (ii),
x+9
2x+9 2
=24x+18=x+9
=23x=9=>x=-3
ny=3

Question112

A triangle ABC lying in the first quadrant has two vertices as A(1, 2) and B(3,1). If ZBAC = 90°, andar
(AABQC) =575 sq. units, then the abscissa of the vertex C is:
[Sep. 04, 2020 (I)]

Options:

A 1+45
B.1+2V5
C.2+s
D.2V5 - 1rh
Answer: B

Solution:

Let AABC be in the first quadrant
Slope of line AB =~ %
Slope of line AC=2
Length of AB=135



. .
-~

It is given that ar (AABC) = 5V5

%AB "AC=5V5 = AC= 10

~ Coordinate of vertex C=(1+10cos 9, 2+ 10sin 6)
wtan 6 =2 = cosO = \/Lg, sinf = \/_Zg

~ Coordinate of C =(1 +245, 2+4\/§)

= Abscissa of vertex C is 1+245.

Question113

If the perpendicular bisector of the line segment joining the points P(1, 4) and Q(k, 3) has y -intercept
equal to -4 then a value of K is :
[Sep. 04, 2020 (ID)]

Options:
A. -2

B. -4

C. 14
D. V15

Answer: B

Solution:

Mid point of line segment PQ be ( m, Z)_

2 2

- Slope of perpendicular line passing through
k+1 7 %+4 15

(0"4)and( 2 5): kel (g K+l

2

_4-3_ 1

SIopeofPQ——l_k Ny

15, 1 _ 4

1+k 1-k

1=K =153 k==4

Question114

If the line, 2x — y+ 3 = 0 is at a distance % and \% from the lines 4x —2y+ .= 0 and 6x—3y+p =0,

respectively, then the sum of all possible value of o and  is
[NA Sep. 05, 2020 (1)]

Answer: 30

Solution:



L, :2x-y+3=0
L, :4x=2y+a=0=2x-y+ %:0
L i6x-3y+p=0=2x—y+ gzo
Distance between L, and L,
o—06 1
— | = ==|a=6]=2
‘ 245 | A5 l ’
=0=4,8
Distance between L, and L, :
B=91- Z5|p-9|=6
ot
=p=153
Sum of all values =4+8+15+3 =30

Question115

Letf : R — R be defined as

—_

xssin(—)JrS)c2 x<0
f(x)= 0 x=0

XSCOS( i) x> x>0,

>

The value of lambda for which f " (0) exists, is
[NA Sep. 06, 2020 (D]

Answer: §
Solution:
4. 1\ 3 1
5x -sm( —) xcos(—)+10x x<0
X X
f'(x)= 0 x=0
5X4COS(1)+X3Si1’1(l)+2)\.X x> 0.
X X
(20x3—x)sin( l)—8x2cos( l) +10  x<0
X X
f'(x)= 0 x=0

(20x3—x)cos( l) +8x2sin( l) +2 x>0
X X
Now, f (0 =f(0)=>2A=10=>A=5




