Straight Lines and Pair of Straight Lines

Questionl

The portion of the line 4x + 5y = 20 in the first quadrant is trisected by
the lines L1 and L» passing through the origin. The tangent of an angle

between the lines L. and Ly is :

[27-Jan-2024 Shift 1]

Options:
A.

8/5

25/41

2/5
D.
30/41

Answer: D

Solution:

Co-ordinates of A = |
Co-ordinates of B =
Slope of OA=m, =

Slope of OB = m, =

3

3 >

-



Question?2

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

points (@2,a+ 1) liein R, is :
[27-Jan-2024 Shift 2]

Options:

A.

(-3,-1)u (—

1)

W | =

B.

(-3, 00U (

L)

| —

C.

(-3,0)U {

W |
—
m—

D.

3.~ (

1

Lad | —

Answer: B

Solution:
P(a’.a+1)
L =hx-y+1=0
Origin and P lies same side w.rt. L,
=L (0)-L,(P)>0

~3@)-(a+1)+1>0
b/

o[ ~
L,: x+2y-5=0

L;: 3x—y+1=0



2L, :3x-y+1=0

=38 —a>0

a€ (=, 0u :c] . |

L | et

LetL, :x+2y—5=0

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

=a +2a-3<0
=(@a+3)a—-1)<0
ca€(=3.1).__.....(2
Intersection of (1) and (2)

1)

aE{—3,0)U{

L |

Question3

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(in,n) from the point Q(-2,
-3) is

[27-Jan-2024 Shift 2]
Options:
A.

10

B.
6



Answer: A
Solution:
2™ -2"=56
o e | e S
2°=2" and 2™ "-1=7
=n=3 and 2" "=8
=n=3 and m—n=3
=n=3 and m=6
P(6, 3) and Q(—2.-3)
PQ= V8 +6%=V100 = 10

Hence option (1) is correct

Question4

If the sum of squares of all real values of a, for which the lines 2x — y +
3=0,6x+3y+1=0and 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:

—y+3i=0

6x+3y+1=0



Will not form a A if ex + 2y —2 =0 is concurrent with 2x—y+3 =0 and 6x +3y+ 1 = 0 or parallel to either of them so
Case-1: Concurrent lines
Zz 1 3

6 3 1
a 2 -2

Case-2 : Parallel lines

=a=4 or a=—4

P=16+16+ E
25

)

[P]= [32+ ; =32

Questionb

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 (q,p), then a + 2pB is equal to

[29-]Jan-2024 Shift 1]
Options:

A.

42

B.

39

C.
48
D.
45

Answer: A

Solution:



o=

o=14 and f=14

Question6

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 + B + y 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_ -2). 0(s. %)
40=BO
@57+ (22)] =@ (o)

a=2=8
AB=8,AC=6,BC=10

a=5[8=24,7=24



Question7

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.

4v2
6v3

3+ 4v2
D.
4 + 6V3

Answer: D

Solution:

(2, 3)

2x-3y+28=0

Writing P in terms of parametric co-ordinates 2 +»

cosf. 3+rsind as tanf=3

P(2+ fag ﬁ]
5 7 )

e

P must satisfy 2x—3y+28=0

S0,2(2+ %] —3(3+ ?’]us:o

We find r =4+ 63

Question8

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.

13/2

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 Egqn. of AB : 4x —3y+4 =10

Calculate distance PM

4(5)—3(—2)+4
NE Ot LI

Question9

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:




Answer: A

Solution:

Eq":y—0=tan15"(x—9) =>}‘=(2—\/§)(x—9)

Questionl0

If x2 — 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.

29



Answer: A

Solution:

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

x+2}'+7=i 2x—y+8

Vs V5

(x+ 2+ T —(2x—y+8)°=0

Combined equation of lines
(x—3y+1)(B3x+y+15)=0
3 =3y —8xy+18x— 44y +15=0

xz—yg— %xy+6x— %}' +5=0

I —yz + 2y +2gx2 4+ 2fy +e=0

h=%.g=3.f=~

,c=5

w13

4. 22
+e+h—f=3+5— =+ =
gte f 3t 3

=8+6=14

Questionll

Let o, B, v, 6 € Z and let A(a, B), B(1, 0), C(y, ) 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 + B + y + b) is equal to

[31-Jan-2024 Shift 1]
Options:

A.

10

B.

5

C.
12
D.
8

Answer: D

Solution:



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

- -~
~ Pl
\\ ,p
~ i
b -
L
e
’/\
% RN
P ~
- By
-
- ~
- Y

A(a, B) B(1, 0)

Let E is mid point of diagonals

aty_ 1+1&)8+5 2+0

2 2 2
aty=2p+5=2

Aa+B+y+8)=22+2)=8

Questionl122

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
tothelinex-2y—-1=0is

[31-Jan-2024 Shift 2]

Options:
A.

15V5

Answer: C

Solution:



A(a. b). B(3,4). C(—6.-8)
2 1

6 A B

(-6,-8) (a,b) (3.9

=a=0,b=0 =DP(3,5)
Distance from P measured alongx—2y—1=0
=x=3+rcosl, y=5+rsind

Where tand = %

(2 cos 8+ 3sin §) =—17

—1?\@‘: 17V5
7 7

=>r=‘

Questionl3

Let A(-2, —-1), B(1, 0), C(a, B) and D(y, b) 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 + B + y + 8| is equal to

[31-Jan-2024 Shift 2]

Answer: 32

Solution:

Sa-y=3....(1,f-6=1.....(2)

Also, (7. d) lieson 3x—2y=6

and (. f)lieson2x—y=>5
=20-B=5. . (4)
Solving (1), (2), (3), (4)
a=-3.8=-11,y=—6.6=-12

atf+y+d| =32



Questionl4

Let ABC be an isosceles triangle in which A is at (-1, 0), ZA = 2n1/3, AB
= AC and B is on the positive x-axis. If BC = 4v3 and the line BC

intersects the line y = x + 3 at (a, B), then [34/(12 is:

[1-Feb-2024 Shift 2]

Answer: 36

Solution:

c

A(-1,0) Bib.0)

e 13
sin 30°  sin 120°

[By sine rule]

2Zc=8=c=14
AB=|b+1) =4

b=3,m,p=0

-1
Mpe = ﬁ

BC:—y= ;,—;(x—.'i)

V’gerx =3
Point of intersection : y=x+3, V3y+x=3
(V3+1)y=6

6
X B

6
=_2 -3
V3i+1
_ 6-3vV3-3
V3+1
23(1—\{5): -6
(1+V3) (1+v3)

X

=36

qultq;-



Questionl5

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

and PQ respectively such that % =

to
[24-Jan-2023 Shift 1]

Options:
A 4

B.3

C.2

D. -
Answer: B

Solution:

_)
Let P is O,Qisﬁ’andRis?
2+ T 2T q
Ais 3 ,B|5TandC|s3

- - -
AB = r—2-gL,Ac= —?—%

Area of AABC = %|a’x?

Area (APQR) ~-3
Area(AABC)

RB _
BP

PC _

cQ —

%. Then

Area (APQR)

Area (AABC)

1

s equal



Questionl6

The equations of the sides AB and AC of a triangle ABC are
(A+1)x+2Ay=4and Ax + (1 — A)y + A = 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 yz = 6x in the first quadrant is
[24-Jan-2023 Shift 2]

Options:
A. V6

B. 2v2
C.2

D.4

Answer: B

Solution:

AB: (A+1)x+Ay =4
AC:Ax+(1=-A)y+A=0
Vertex A is on y-axis
=2x=0

A(0,2)

=2>A=2

AB:3x+2y =4
AC:2x—-y+2=0

= A(0, 2) Let C(a, 2o + 2)



Now (Slope of Altitude through C) ( - %) =-1

(225)(-3) =100

a2
mz’m

SoC(—%,l)

T

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_a
m? m
_ (3
=(33) ~
=>CT =v4+4 =2V2

Questionl?

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 y* = 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:

Solution:
y2 = 6)(&y2 = 4ax

=24a=6=a=

N w



x=0 (6m =3 3
2m’ i

_ 3.
y = mx + om (m # 0)

h = 6m — 3 k= 6m + 3

4m2 ! - 4:m
= 3h = 2(-2k* + 9k — 9)
=4y* - 18y +3x+18=0

, Now eliminating m and we get

Questionl38

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= 54_7‘1425

L

045\

12 00N\

(1, 1)(1,2) — (1, 14) = 14 pts.
27

Ifx=2,y= %" =135
(2,2)(2,4)...(2,12) = 6 pts.
fx=3,y= %_1275
(3, 3)(3,6) —(3,12) = 4 pts.
Ifx=4,y=12
(4, 4)(4,8) = 2 pts.

B 45
fx=5.y=22=1125
(5, 5), (5, 10) = 2 pts.
Ifx=6,y= 22—1=10.5

(6,6) =1pt



fx=7y= 5’4—9=9.75
(7,7) = 1pt.

Ifx=8y=9

(8,8) = 1npt.

Ifx =9y = 33 -

x =9y = Z—8.25=>nopt.

Total = 31 pts.

Questionl9

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. (V3 =1)

B. —2 _
3+V3

C. —2 _
3—-v3

V3
D. 2(V3 + 1)

Answer: B

Solution:
Solution: B
Slope of reflected ray = tan60° = V3
. : V3 1
Liney = — intersecty +x = 1 at ( — , — )
Y= yTx V3+1 V3+1

Equation of reflected ray is
= V3 )
— =V3|x—- —
V3+1 T B+
2

Puty=0=x= =
y 3+v3

y —

Question20

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.3V3

B. 2v3



c. &
V3

D. 10
V3
Answer: C

Solution:

Solution:

Y

¥
p
.".
-
."
AL

y-x=2
AtA x=y
Y -2x=2
(=2, =2)
Height from linex+y =10
- 4
V2
V3 _h? 8
Area of A = —= —
4 sin%60 V3

Question21

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

Slzy2=2x SZZX2+y2=4X

P(2, 2) is common point on 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=0isthird line



Q(-2,00 Ls x+y+2=0 R(—4.2)

PQ:a:x/%

QR=b=vV8

RP=c=6

Area (APQR)=A=%><6><2=
_ abc _ V160 _ a5 2
= IA - "2 =1 r=10

Question22

A straight line cuts off the intercepts OA = a and OB = b 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 positive direction of y-axis

and the area of AOAB is 9—5‘\/5, then a? - b?is equal to:
[30-Jan-2023 Shift 1]

Options:

392
A =37

B. 196

196
C. 3

D. 98

Answer: A

Solution:

Solution:

Equation of straight line : §+ % =1



Orxcos%+ysin %=p

Comparing both : a = 2p, b = \2/—2
1 98

Now area of AOAB = §-ab = ?-\/5

Question23

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 a + 48 and
4a + B, is

[1-Feb-2023 Shift 1]

Options:

A x*-19x+90 =0
B.x*—18x+80 =0
C.x*=22x+120=0
D.x*—20x4+99=0

Answer: D

Solution:

B(2, 1)

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

1
m=——

Here mBH x mAC = —1

-3 1
(E=5)(Z5) =
B—3=2a-4
B=2a-1
Myy X My = —1

- (B=2)(-2= 1



= 2—-4=a-1
= 2Q2a—-1)=oa+3
= 3a=5

Question24

The combined equation of the two lines ax + by + ¢ = 0 and

ax+ b'y + ¢ = 0 can be written as (ax + by + c)ax + b'y +c)=0
The equation of the angle bisectors of the lines represented by the
equation 2x°% + Xy — 3y2 =0 is

[1-Feb-2023 Shift 1]

Options:

A 3x*+5xy+2y* =0
B. Xz—y2+ 10xy =0
C. 3X2+xy—2y2 =0
D. X2—y2— 10xy =0
Answer: D

Solution:

Solution:
Equation of the pair of angle bisector for the homogenous equation ax* + 2hxy + b® = 0 is given as
x% — y2 _ Xy
a—-b h
Herea=2,h=1/2&b = -3
Equation will become

X% — y? _ xy
2-(=3) 1/2
x* —y2 = 10xy

xz—y2—10xy=0

Question25

The straight lines 1, and 1, pass through the origin and trisect the line
segment of the line L : 9x + 5y = 45 between the axes. If m;, and m, are
the slopes of the lines 1, and 1,, then the point of intersection of the
liney = (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:

Solution:

N

£

} } } t
A P Q B
(5.0) (0,9)
_2x54+41x0 _ 10
P == - " — = ——
X 1+2 3
_0x24+9x1 _
Py = 1+2 =3
[ 10
P.(?,3)
. _1Xx54+42%x0_ 5
Similarly -»Q, = —1¥2 -3
_1x04+2x9 _
Q= 1+2 =6
[ 5
Q-(g'ﬁ)
_ 3-0 _ 9
Nowml—w_ = 10
3
- 6-0_18
mz—é_O 5
3
from (1) & (2)
9x + 5y = 45
I9x -2y =0
- — =4_5
Ty=45 Y~ 7
ﬁx:m
7

which satisfy y —x = 5 Ans. 4

Question26

Let A(O, 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



y> = 4 ax passing through D is (a + Bv3, 0), where a and B are rational
numbers, then % is equal to

[8-Apr-2023 shift 2]
Options:

A. 6

B. 8

C. 3

D. 12

Answer: B

Solution:

Solution:

P(0,2)

B(1.1)

A0, 1

a=0P=2Db=0Q=2c=PQ=2v2

( 2+24+2\/§’ 2+24+2\/§) _D( 2+2\/§' 2+2\/2)

y'=dax= ( 2+2\/§)2=4a' ( 2+2w/§)

Question27

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. 9V38



C. 48

D. 8V38

Answer: D

Solution:

Solution:

A B

Vector Area =V
12 12
—EABXAC+§AC><AD
—
AB=—1+J+4k
%(AB AD) x AC AD=-1-7] -8k
e d /N PaN PaN
AC=—-4i —4j +4k
%(83+12k)x( Hli+5-%

k

N|+—

= O =)
= 00—
—
N

-1
= (-2)(-207 + 127 - 8k]

=8(5% -3} +2k)

. Area = |V|=8v25+9+4 = 8V38 Ans.

Question28

A line segment AB of length A 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. 2\
B. Y19,
C. 3
v19
D. T}X

Answer: D



Solution:

Since OAB form equilateral A

.. LOAP = 60°
- 22
AP = =
c0s60° = OA? + AP? — OP?
- 20A - AP
2 4_7x2_ 2
. M+55-OP
- 27 2
22 ?)
207 5 4)? 2
= = =A"+ 55 - OP
_192°
=>OP2—_25
= OP = _\/é9)\

Y19,

Therefore, locus of point P is 5

Question29

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, B) then the length of the line segment
AC is

[10-Apr-2023 shift 2]

Options:

A —
B. =—=—
C.

D. —

Answer: C



Solution:

® . .

A(l, 2) P(h.k) B(4cos6, 4s1n6)

12cos6 + 2
5

sq & add
144 = (5h — 2)* + (5k — 4)?

- 27 (v 2)° = 22

Centre = Z %) = (o, B)

o -2 v o 2]

9 36 _ V45 _ 3V5
257 25 5 5

=h=12cos0 =5h-2

Question30

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:

D C(3,2)

Sx+4y=21

A 2x—3y=-23 B(-1,7)
(—4,3)

A & C point will be (-4, 5)&(3, 2)
. , , 1 7
mid point of AC will be (— 5 E)

equation of diagonal BD is
7

7 2 1

YT 2T T (X + 2)
2

=27x+y=0

Distance of A from diagonal BD

23



= 50d°2 = (23)?
50d % = 529

Question31

Let R be a rectangle given by the linex=0,x=2,y=0and 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 lies on 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.

1
2%
= %(x[3=10=>(x[3=4

= (2h)(2K) =4
. Locus of Misxy =1
Which is a hyperbola.




Question32

If the line 1, : 3y — 2x = 3 is the angular bisector of the line

l,:x-y+1=0andl;:ax+By+ 17,then(x2+|32—a—Bisequalto

[11-Apr-2023 shift 2]

Answer: 348
Solution:

Point of intersection of /; : 3y — 2x = 3
l,:x-—y+1=0isP=(0,1)
Which lieson /; : ax — By + 17 = 0,

=B =-17
Consider a random point Q = (-1, 0)
onl,:x—y+1=0,image of Q about

v e = [ 17 6 .
l,:x—y+1=0,isQ = ( 3 13) which is calculated by formulae
x—(=1) _ y—0 _ -2+ 3

2 - ‘2( 13 )
Now, Q liesinf;:oax+PBy+17 =0
=20 =7

Now, o® + B* — o — B = 348

Question33

If the point ( Qa, ? ) lies on the curve traced by the mid-points of the

line segments of the lines xcos0® +ysin® =7,0 € ( 0, 3 ) between the

co-ordinates axes, then a is equal to
[12-Apr-2023 shift 1]

Options:
A.7V3

B. -7

C.7

D. —-7V3
Answer: C

Solution:

pt(oc, @)



xCcosO +ysinO =7

7

X - intercept = 050
7
sin ©
, 7 , 7
A ( cose'O)B' (O' sin ©
Locus of mid pt M : (h, k)
2cos0’ 2sin 0
7 73 ) _ V3 _ o
Zsme . 3 o omb= y=8=3

y — intercept =

2c0s0

Question34

Let (a, B) be the centroid of the triangle formed by the lines

15x —-y=82,6x-5y=-4and 9x + 4y = 17. Then a + 2B and 2a — B are
the roots of the equation

[13-Apr-2023 shift 2]

Options:

A x*—13x+42=0
B.x*—10x+25=0
C.x*=7x+12=0
D.x*—14x4+48=0

Answer: A

Solution:



A(6.8)

9x + 4y = 17
Centroid (a, B) = ( 6+:1))+5, 8_;4_2) = (

a+2p=44+2=6
2a-B=8-1=7
Quadratic equation

2= (6+7)x+(6x7)=0
=>x*—13x+42 =0

4, 1)

Question35

If (a, B) is the orthocenter of the triangle ABC with vertices
A(3, —=7), B(—1, 2) and C(4, 5), then 9a — 6B + 60 is equal to
[15-Apr-2023 shift 1]

Options:
A. 30
B. 35
C. 40
D. 25

Answer: D

Solution:

Solution:

AB,-T)

nr=12

B(-12) C(4,5)
m=

o | s

Altitude of BC : y + 7 = ?(x - 3)

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

Altitude of AC:y—2 = —(x+ 1)

1
12
12y —24 =-x-1
x+ 12y = 23



—47 121

«= g B= %57
90 — 6B + 60 = 25

Question36

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. 200(3 — V3)
B. 300(V3 + 1)
C. 300(v3 — 1)
D. 600(V3 — 1)
Answer: D
Solution:
Solution:

15

60°

30 TC P

i
o

B

AB _ .
%—taHGO

30 =Y
BQ= =—==10V3 =
Q 73 y
& A ACP

%=tan15° = v
30 —x = 10V3(2 — v3)
30 —x = 20V3 - 30
x = 60 — 20vV3

Area =x-y=20(3-V3)-10v3
= 600(vV3 — 1)

BO=%) _ 5 y3)

Question37



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

C. 25
D.5
Answer: A

Solution:

Solution:

Tower AB = 5m
LAPB = 45°
LPAB = 90°

B

Sm

tan30° = AB

AQ



L

-

A

AP? + AQ? = PQ?

PQ? = 5% + (5V3)?

PQ? = 25 + 75 = 100
PQ=10cm

Option (A) 10 cm correct.

Question38

Let A( % va ) ,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.
a

If D(3 cos 0, asin0) 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]

Let A( %, va ) , 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(3cos0, asin®) 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 Bis (- % +Va ) and Cls (— %.‘V’E]



3
—  Va 1
Va
1
Area of A4CD= = 3
2| == g |
Va
3cosd asinfg 1
0 0 1
= A= D, —Va 1
Va

Jeosd asinf 1
= A= |3Vasinf+3Vacos8| =3Va |sinf~+cosd
> A =3Va-V2=12=a=(2V2) =8

Question39

Let the area of the triangle with vertices A(1, a), B(a, 0) and C(0, a) be
4 sq. units. If the points (a, — a), (—a, a) and ((xz, B) are collinear, then

B is equal to
[24-Jun-2022-Shift-2]

Options:
A. 64

B. -8
C.-64
D. 512

Answer: C

Solution:



wA(l. ). B(e. 0) and C(0. &) are the vertices of AABC and area of AABC =4

= l(l—cx}—a(a)—a: =8

lal
a1
Del

[

‘ ) 4

=g ==x8

Now, (a. —a). (—e. o) and (az.ﬁ) are collinear

8 -8 1 -8 8 1
-8 8 1 |=0=| 8 -8 1
64 B 1 64 f 1

=8(8—f)+8(-8—64)+ 1(—88—8 x 64) =0
=8-f-T2-f-64=0

= =—64

Question40

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:

25

B. 25v3

C. 22

D. 25
2V3

Answer: D

Solution:



X+y=5

Let, side of triangle =a.

Question41

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 + B) is equal to:
[27-Jun-2022-Shift-1]



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

Answer: C

Solution:

AlS, 1)
B C +y=4
xX+3y=7
2x+y=4 } y=2x=

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
o[ g -7
Centroid («, B)
19
(x= 6+1+= 18
3 5
18
s 0TS 1
3 5
Now 15(a + B)
17
15 ?) =51
Question4?2

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:



Ply=2x+4)

ra=1B=-1)2%+(6-2)°%=+v20
4 8

2= =—=b= 2

and b/ 7e b 75

Area =ab = 2v5- i_ =16
V5

Question43

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(5, 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 (a, B). Then, the value of 7a + 3pB is equal
to

[28-Jun-2022-Shift-1]

Answer: 31

Solution:
(2,3) (5, 4)
P Q
A{a, 0)
4 _ 3 P
5—(x_(x—2=>4a 8 =15-3a
_ 23
“=73
_( 23 _
a=(%£0)o=649
(10+§ )
R=\__7 8
3 "3
B
7' 3
Bisector of angle PAQ is X = %

- (2.9
So, 7a + 3B = 31



Question44

Let a triangle be bounded by the lines
L,:2x+35y=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:

A L

—
-
w‘o

B. 132
C. 142
D. 151

Answer: B

Solution:

Solution:
L, :2x+5y=10
L,:—4x+3y=12

C

P(2. 3)

2 @
/ 14, 3 B\L1=2x+5y=10
L==4x+3y=12

Solving L, and L, we get

—15 32

Now, LetA(xl, 1012 +4x))) and

B(x, £(10-2x,))

) 3x1+x2_
2=
10 - 2x,
(12 +4x,) + =
and 7 =3
So, 3x + X, —8and10x1—x2=—5
_ 95
So, (x,, X,) (13 13)
- (3 356 - (9 =12
A= 13" 13 and B (13 13
_|1( 3 ( —44\ =-56( 110 2860
_|2(13( 13 13( )+1(169))|
132




Question45

The distance between the two points A and A which lie on y = 2 such
that both the line segments AB and AB (where B is the point (2, 3) )
subtend angle ; at the origin, is equal to:

[29-Jun-2022-Shift-1]
Options:
A. 10

B. 48
c. 22

D.3

Answer: C

Solution:

B(2,3)

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

1+67/2x | = !

tanmm/ 4 =
=x, =10, x,=-2/5

=>AA'=52/5

Question46

The distance of the origin from the centroid of the triangle whose two
sides have the equations x—2y+ 1 = 0 and 2x -y — 1 = 0 and whose

orthocenter is ( L, %) is :
[29-Jun-2022-Shift-2]
Options:

A V2

B. 2

C.2v2



D. 4

Answer: C

Solution:

For point A,

2x—y—1=0

x—=2y+1=0

Solving (1) and (2), we get

x=1,y=1

S PointA=(1,1)

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

2x+y+A=0

It passes through point H (

14 7
3 + 3 +2=0
=>q=-7
s Altitude BH =2x4+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
Xx+2y+A=0

, %) so it satisfy the equation (3).

[SSIEN

, %) so it satisfy equation (5).

[SSIEN

It passes through point H (

7, 14

3+ 3 +A=0

=>A=-7

s AltitudeCH=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+2+3 _ _1+2+4+3_

X = —3 = 2,y= —3 = 2

Now d Distance of point G(2, 2) from center O(0, 0) is

0G = V22+22=2v2

Question47

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:

3-2V2
AT

3+vV2
B =

3-2v2
C. )

3-V2
D=

Answer: C

Solution:

Solution:

=]

a n/8

— =tan0O.... (i)

2= tan%.... (ii)

From (i) and (ii)

1_ tanb tan?0 = L1tan? I
2 I 4 8
tan =
8
V2 —1 3-2V2
tan20 = - =
B VTN T )

Question438

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. 15V3
B. 20vV3
C.20 +10vV3

D. 30

Answer: D

Solution:



Solution:
Here AB is a tower and CD is a pole.

. «_ AB _ 20+h
In triangle ABC, tan 60" = AC R (1)
In triangle BED, tan30° = % ..... .(2)

Divide equation (1) by equation (2), we get
tan60° _ 20+h>< X

tan30° X h
V3 _20+h
1~ h
V3
20+h
=3 = h
=3h=20+h
=h = 10m
. Height of tower =20+ 10 = 30m
B
T
h
JE 30 D
20 20m
3 60° N\
A¢ X >C
Question49

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

and intersects the line x — y — 2 = 0 at the point B. If the length of the

line segment AB is ‘/279, 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:



g af@R)
x—y—2=0

B
/ 2 0) > X
/

Let inclination of required line is 6,
So the coordinates of point B can be assumed as

(4— ‘/2—9cose 3 - \/2—9$1n9
Which satlsﬂces x—-y—2=0
4 - ¥29 cos9 -3+ v29 sin6-2=0
3 3
. 3
sin® —cos® = —
V2
By squaring
sin26 = 20 _ _2tané

29 1 + tan?0

tan0 = % only (because slope is greater than 1)

|

V29
Point B : ( 10 4
Which also satlsﬂes X+2y=6

Question50

Let the point P(«a, B) 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 + B) is equal to
[25-Jul-2022-Shift-2]

Options:
A -14
B. 42

C. =22
D. 14

Answer: D

Solution:

Solution:



L1

L :3x—-4y+12=0

L,:8x+6y+11=0

Equation of angle bisector of L, and L, of angle containing origin
23x —4y+12) =8x+6y+ 11

2x + 14y — 13 = 0....... (i)
3a—4p+12 _

Sa-4p+12

30— 4B+7 =0 ..... (i)

Solution of 2x + 14y — 13 = 0 and 3x — 4y + 7 = 0 gives the required point P(«, B), a = ‘2—253 B = % 100(c + B) = 14
Questionb1

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:
9
A. 5

3v17
B. 297

3v17
C. =

D.9

Answer: B

Solution:

Solution:

Let point P : (h, k)
h-12+(k-2°+h+2)+k-1)1>=14
2h* +2k*+2h—6k—-4=0

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

+x-2=0



=>x=-2,1

Intersection with y-axis,

v -3y-2=0
_ 3+v17

Area of the quadrilateral ACBD is
1
= SUx 1+ 1Dy, [+ 1y,

1 — _ 3V17
= 2x3xv17 = 21
Question>2

The equations of the sides AB, BC and CA of a triangle ABC are
2x +y =0, x+ py = 15a and x — y = 3 respectively. If its orthocentre is

(2, a), — ; < a <2, then p is equal to .
[26-Jul-2022-Shift-1]

Answer: 3

Solution:

Solution:

(1. 2)
Slope of AH = al‘z
SIopeofBC=_%
cp=a+2o... ()
Coordinate of C = ( 18p — 30 15p—33)
p+1 p+1
15p=33 _
= _Db+3 _ 15p—-33-(p-2)(p+1)

Slope of HC = 15, —33 , =~ 18p-30-2p-2

p+1
_ 16p-p°-31
- 16p - 32
.16p-p?’-31 . _ _
" lep-32 < ~2=71
p?=8p+15=0
~p=3 or 5

But if p = 5 then a = 3 not acceptable




Questionb3

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. 7

3
B. 7

C.

N =

D.1

Answer: C

Solution:

Solution:

%XBPXAH

%xBCxAH

A1, 1)

>| >

[\S)
N

-4
(810 4 P 3

-20 -11
P( 7" 7
LineAC:y—1=2(x—-1)

Intersection with x -axis = (

o)

N+~

LineAP:y—1= 2(x—1)

w

Intersection with x-axis ( _71 0)
Vertices are (1, 1), ( % O) and ( _71 0)

Area = %sq. unit

Question54

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:

Solution:
Intersection of 2x +y=0andx—y = 3:A(1, —2)
A(l,-2)

2x+y

P(2, 3)

B X+py=39 C

Equation of perpendicular bisector of AB is

x—2y=-4

Equation of perpendicular bisector of AC is

X+y=5

Poi . : - _ D . —-13 26
oint B is the image of A in line x — 2y + 4 = 0 which is obtained as B( = ?)

Similarly vertex C : (7, 4)
Equation of line BC : x + 8y = 39
So,p=8
AC=V(7-12+(4+2) =6v2
Area of triangle ABC = 32.4

Question55

For t € (0, 2m), if ABC is an equilateral triangle with vertices
A(sint, —cost), B(cost, sint) and C(a, b) such that its orthocentre lies on

a circle with centre ( 1, % ) , then (a® — b?) is equal to:
[28-Jul-2022-Shift-1]
Options:

A.

w]co

c. Z
D. 80

Answer: B

Solution:



Solution:
Let P(h, k) be the orthocentre of AABC

Alsint, — cost)

.
B(cost, sint) C(a, b)
Then
h = sint + cost + a K = —cost+ sint+b
B 3 T 3

(orthocentre coincide with centroid)
~(3h—a)*+ (3k—Db)* =2
. a)? b\2_ 2
o (n- g) v (k- 2) =

3 9

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

J.a = 3'b =1
tat-b?=8

Question56

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,; + Kk, is equal to :

[29-Jul-2022-Shift-1]
Options:
A. 2

4
B.7

C.

NN

D. 4

Answer: B

Solution:

Solution:




Let D be mid-point of AC, then
b+3

5 =1=>b=-1
Let E be mid-point of BC,
(3+Db)

5—b. 2 -1
b-a a+b_
2

On puttingb = -1, wegeta=5o0r-3
Buta = 5 is rejected asab > 0

A(-3, 3), B(-1, 5), C(-3, —-1), P(1, 1)
LineBC=y =3x+8

Line AP >y = BEX
Point of intersection ( _Tl?’ %)
Question>7

Let m,, m, be the slopes of two adjacent sides of a square of side a such
that a® + 11a + 3(m,” + m,?) = 220. If one vertex of the square is

(10(cosa — sina), 10(sina + cosa)), where a € ( 0, g ) and the equation

of one diagonal is (cosa — sina)x + (sina + cosa)y — 10, then

72(sin*a + cos*a) + a? — 3a + 13 is equal to:
[29-Jul-2022-Shift-2]

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

Answer: B

Solution:

Solution:
mm, = —1
1

a2+11a+3(m12+ _2) = 220

m,
D C
m, M
A B
Eq. of AC

AC = (cosa — sin ) + (sin a + cosa)y = 10
BD = (sina — cosa)x + (sin a — cosa)y = 0
(10(cosa — sin «), 10(sin o« — cos a))

_ [ sina—cosa) _ -
Slope of AC = ( 7sinon+cosoc) =tan0 =M



Eq. of line making an angle m, with AC

I
m *+ tan —
4

o
+ =
1 _mtan4

=m+1 m-1
1-m 1+m

sin a — cos a sina—cosa

sin o + cosa sin o + cos

_ ( sina—cosa) 4, s@na—cosa
sin a + cosa sin a + cosa

m,, m, = tana, cota

mid point of AC&BD

= M(5(cosa — sin «), 5(cos a + sin «))
B (10(cosa — sin a), 10(cos o + sin a))
a=AB=v2BM =v2(5V2) = 10

a=10
s+ 11a+3(m+ —L) =220
m12
100 + 110 + 3(tan’a + cot?a) = 220
Hence tan’a = 3, tan’a = % =q= % or %

Now 72(sin *a + cos*a) + a® — 3a + 13

=72(% l6)+100—30+13

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

Question58

Let A(a, —2), B(a, 6) and C( o —2 ) be vertices of a AABC. If ( 5, %) is

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

Options:

A. area is 24

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

Answer: B

Solution:



Blu, 8)

/

/-

C Alw, =2)

5.
\ 4

Circumcentre of AABC

]w*

o
(‘”Z 6—2)
2 72
_ [ 5«
—(?'2)
_ o
=>(x=8
area(AABC) = % % X 8 = 24 sq. units

. _ 3a 2 3a )% _ =
Perlmeter—8+T+\/8 +(T) =8+6+10=24
10 _

Circumradius = 5 = 5
A 24
=S5 1272
Questionb9

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

1[825-“'[u1-2022-8hift-1]
Options:

A.5(2V3 + 3)m

B. 5(V3 + 3)m

C.10(V3 + 1)m

D. 10(2V3 + 1)m

Answer: A

Solution:

Solution:



For AAQR,

tan60° = 12 (1
X

From AAQP,

tan75° = h
X
=(2++v3) = Z[“tan75° = 2 + V3]

>h = (2 +V3)x
= (2 +v3) \1/—%[ From (1)]

h
X

=2 +V3)x 15:;/3

(2+V3) x5V3
5(2V3 + 3)m

Question60

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 A_)P, he can see the top B of the tower with an angle of
elevation a. If d = v7h, then tana is equal to

[27-Jul-2022-Shift-1]

Options:
A.V5 -2
B.v3-1
C.V7 -2
D.V7 -V3
Answer: C

Solution:



2a o]

A x P d=hy7 Q
AAPM gives

tan2 a = }—1 (i)
X
AAQB gives
2h 2h
x+d x+hV7
From (i) and (ii)
2-tan2«a
1+V7 tan2a
Lett =tana
2t
2
1-t°
1+v7 2t >
1

tan2 a =

...... (i)

tan2 a =

=>t=

=t> - 2V7t+3 =10
t=v7 -2

Question61

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 «, then
the ordered pair (d, a) is :
[27-Jul-2022-Shift-2]

Options:

A. (10(v3 — 1), 25)
= 25
B. (1003 -1), 2
C. (10(V3 + 1), 25)
=y 25
D. (10(\/3 +1), 7)

Answer: A

Solution:

Solution:
Let BR = x



10

a.,//d’/
- g
30
A R Q

10

N

= lﬁx:
2

10 —x = Gy
—=V3=10-x=10V3 -3

0-x3 o7 * ST

2x = 10(V3 - 1)

x=5(V3-1)

d =2x=10(v3 — 1)
a= %(x +10)(10 — xv3) = Area(PQRB)

o

= %(5«5 —5+410)(10 = 5v3(3 = 1))

- %(5@ +5)(10 — 15 + 5v3) — %(75 —25) = 25

Question62

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

LPAO = ZPBO = 15" and ZPCO = 45°, where C is the midpoint of AB.

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

Options:

32,3 _
A. ﬁ(\/S 1)

32(7 _ /o
B. ﬁ(Z V3)
16, /5 _

C. ﬁ(\/:)’ 1)

16, _ /=
D. ﬁ(Z V3)
Answer: B

Solution:

Solution:



OC? + 82 = OA?

V3 +1)2
V3 -1
64=OP2[ (\/§+1)2—(\/3—1)2]
(V3 - 1)
43
= OP? =
( (\/3—1)2)
64(v3 —1)* _ 32
4v3 V3

OP? + 64 = OPZ(

OP? = (2 = V3)

Question63

The angle of elevation of the top of a tower from a point A due north of
it is a and from a point B at a distance of 9 units due west of A is

3
V13
then cota is equal to :
[29-Jul-2022-Shift-1]

cos™! ( ) . If the distance of the point B from the tower is 15 units,

Options:

A.

[$;1)e))

B.

ol

C.

Wk

7
D. 3
Answer: A

Solution:

Solution:



Tower h
NG SIS
15 E
. y
f=cos | r?i B
'\\"]3)
NA={15°-9% =12
h _ - 2
15 = tan® = 3
h = 10 units
_12_6
cota = 10~ 5
[ ]
Question64

The intersection of three linesx-y=0,x+2y=3and 2x+y=061is a
[2021, 26 Feb. Shift-1]

Options:

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

D. None of these

Answer: C

Solution:

Solution:
Given lines, x—y=0,x+2y=3,2x+y=6



6
. \@2)
(0, 3/2) A
B
1,1
(0]
x-y=0
“l;'
The only triangle which include all three lines is AABC.
A2 2)
B(1.1) C (3, 0)

Now, AB= {(2 -1+ (2-1)?=Vv2
AC=1{(2-3+(2-0)7*=V5
BC={(3-1)*+(0-1)*=v5

= AC = BC (two sides are equal)

= A ABC is isosceles triangle.

Question65

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-II]

Options:

A. %+tan_1( %)
B. %—tan_l( i)
C. g+tan_1( %)
D. %—tan_l( %)
Answer: A

Solution:

Solution:

Curve x* + 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,



X2+2y2 s - (i)

x+y =1, then (x+y)2= 12

X2 +yr+2xy =1 oo - (ii)

We can write Eq. (i) as,

X +2y*—2(1)*=0

= x*4+2y* —2(x+y)? =0 [ using Eq. (ii) in Eq. (i) ]
=x% + 2y2 —-2x% - 2y2 —4xy =0

= —x2—4xy=0=—x(x+4y) =0

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

Draw the liney = _Tlx on graph and take
arbitrary point (any one) as follows,

From given graph,

Y
4
9 X
1
=1+ . '
y=-1/4x
_ 1 _ “1( 1
tanb = Z:G—tan ( Z)
We have two lines, y = — lx and x = 0 (i.e. Y -axis).

4
Thus, any line joining these two curves makes an angle % + 0 at origin.

I

.. Answer is 5

+tan_1( %)

Question66

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

Options:

A (x=2) +(y-2)2=12
B.(x—4)%+ (y+2)* =16
C.(x—4)Y+(y—-4)>=38
D.(x—2)+(y—-4)* =4
Answer: D

Solution:

Solution:
Image of P(3, 5) onthelinex—y+1=0is
x-3 _y-5_ -2(3=-5+1)

1 -1 2




1 -1
x—3 _ y—5_

T =1 and -1 = 1
x =4, y=4
. Required image is at (4, 4).
Clearly, this point lies on
x—2)Y+(y—4)?=4as
(4, 4) satisfies this equation.

x—3 y—5=1

=

=

Question67

A man is walking on a straight line. The arithmetic mean of the
1

reciprocals of the intercepts of this line on the coordinate axes is ;.

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:

Solution:
Let the linebey = mx + ¢
- x-intercept : — £
m
y-intercept : c
A.M. of reciprocals of the intercepts :
m, 1

cC C 1

5 =1 =22(1—-m)=c
Line:y=mx+2(1—-m)=c
=2(y—-2)-mx—-2)=0
=line always passes through (2, 2)

Question68

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-II]

Options:



D.3

Answer: B

Solution:

Solution:
Given, points A(—1, 1), B(3, 4), C(2, 0)

. — y—l - 0-1 — —_1
Equation of AC 1= 271 3

=23y—-3=-x—-1=x+3y=2 - - (1)
On solving Eq. (i) and y = mx , we get
( 2 2m
3m+1" 3m+1
i - y-0_4-0
Equation of BC — 35
= y=4x—8 - - (ii)
Similarly, on solving Eq. (ii) and y = mx_
8 8m
weget 0 72, 7
J\Y

{,«
Area of AABC = 3 Area of APQC (given)
2 0 1
N ] o8 em
2 2 01 =3x§ 4-m 2
3 41 2 2m 1
3m+1 3m+1
2 0 1

~13=3( 25 ) [ 5mag) | 8 om 4-m
2 2m 3m+1

-13= — 3 x(52m?
4+ 11m — 3m

=15m? - 11m -4 =0
-1 —4
>m=1, 15 [butm>01]

=>m=1

Question69



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:

Solution:
Let O be the centre of the circumcircle.

N 2&x-y+2=0
e R

Q (4, -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

244 4-2)\ _
Equation of OS = % = I;—l
_ v
_-2-4_
Meo= 42 =7
OS=y—1=1(X—1)

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

{0
2x—y+2=0.
22x—x+2=0=2x=-2

Question70

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:

Solution:

Given, y=mx+1
and 3x+4y =9
From Egs. (i) and (ii),
3x+4(mx+1)=9
= 3x+4dmx+4=9
= X(3+4m)=5

= X = 5
3+4m
Given, that the abscissa of point of intersection of Egs. (i) and (ii) i.e. x = 3 +54m is an integer.

. Possible values of x are
x=1,-1,5, -5
i.e. L=1or =

dm + 3 4dm + 3

5 5
o tm+3 % Im+3 -
=2 4dm =2 or—4m =8
ordm =—-2or—-4m=14
1 1

-5

:>m=§,—2,—§,—1
{-bd)e

~m={-1, -2} €1
. Number of integral values of mare 2 .

Question71

The equation of one of the straight lines which passes through the point
(1, 3) and makes an angle tan~1(v2) with the straight line, y + 1 = 3v2x
l[8202 1, 18 March Shift-1]

Options:

A. 4V2x+5y— (15 +4v2) =0

B.5V2x + 4y — (15 + 4v2) = 0

C.4V2x+ 5y —4v2 =0

D.4V2x -5y —(5+4v2) =0



Answer: A

Solution:

Solution:
Method 1 Let m = Slope of required line

P(1,3)

f=tan”' (vV2)

/ 7
y+1=3V2x
. Equation of required line
y—3=m(x—-1)
Given, equation of line is
3V2x—y—-1=0
Since, angle 8 between Egs. (i) and (ii) is tan™}(v2)
i.e.tan® = v2
m-3V2 >
1+3V2m V2
"* Slope of Eq. (i) = mand slope of Eq. (ii) = 3v2)
Squarlng on both sides,
m? — 6v2m + 18 = 2(1 + 18m* + 6v2m)
=35m” + 18v2m — 16 = 0
_ —18v2 + V648 + 2240
70
_ —18V2 £38vV2
a 70

_ 22 45
=m= = \/2

\/2

Form = , equation of required line

will be _
~3= %(x -1
=2V2x -7y +21 -2v2 =0
(options are not matching so, neglect this)

Form = _%‘/2, equation of required line
will be .
y-3="F2x-1)

=5y — 15 = —4vV2x + 4V2
=4V2x+ 5y —15-4V2 =0
=24V2x+ 5y — (15 +4v2) =0

Question72

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-II]



Answer: 9

Solution:

Solution:
C (3 8

B (1,9)

A(-2, 3)
AB=V(1+2)?%+(9-3)%=va5
BC=V3-1)2+(8-9?%=v5
AC=1V(3+2)°+(8-3)?%=V50
. (V50)? = (V45)? + (V5)?

(AC)? = (AB)* + (BC)?
/B =90°
=>ABC is right angled triangle.
Circumcentre = Mid-point of hypotenuse
= Mid-point of AC

11

2" 2
Mid-point of line BC = (2, 12—7)

Line passing through circumcentre and bisect line BC will be

17 11
g L _ T‘T(X_l)
2 2_% 2
. _£=3x2(x_l)
2 3 2
_11 _1
Y- 5= (X 2)
It passes through (O, %) .
%—%_2(0 %):a—11=4(—%)
= a=11-2=9
> a=9
Question73

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

of the line x* — 4xy — 5y° = 0 is
[2021, 25 July Shift-II]

Options:
A. )(2—3xy'+y2 =0
B.x*+4xy—y*=0

C.X2+3xy—y2=0



D.x*=3xy—-y*=0
Answer: C

Solution:

Solution:
Equation of angle bisector of homogeneous equation of pair of straight line ax® + 2hxy + by? is
%2 — y2 _ xy
a—-b ~ h
For x* — 4xy — 5y° = 0
a=1,h=-2,b=-5
So, equation of angle bisector is

x* —y2 Xy 2 2 2 2
1-(=5) " —2 X 7¥= —3xy =x"+3xy—-y =0
So, combined equation of angle bisector is

x2+3xy—y2=0. isx2+3xy—y2=0.

Question74

Two sides of a parallelogram are along the lines 4x + 5y = 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-II]

Options:
A. (1,2)

B. (2,2)
C.(2,1)

D. (1,3)
Answer: B

Solution:

Solution:
Given, two sides of parallelogram are
r4x + 5y =0
7x+2y=0
and 7x+2y =0

D/ c/

o >
i %

o
P
e

Al x+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 11x+ 7y =9

So, coordinate of D = ( =, - %

Also, point B is the point of intersection of 7x + 2y = 0and 11x+ 7y = 9
. . _ 2 7

So, coordinate of point B = ( 33

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

So, coordinate of

P=(—+( 2) % _)_(%%)

2
Now, equation of diagonal AC
1
5~ 0
y—0= (x—0)
1 o
2

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

Question75

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:

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 .

(0.2-5)
So0,C\|0,3 - 3

Intersection of Eq. (i) on Y -axis

cloa- £]



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

_ (¢t _ﬁ)

Then, (h, k) = 5,3 6
T
=h—i,k—S _6

Eliminatingt, we get

2h%? = 3(3 - k)
Locus of (h, k)
2x* = 3(3 —y)

= 2x*+3y—-9=0

Question76

Let ABC be a triangle with A(-3, 1) and ZACB =0, 0 < 0 < 3. If the

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

Options:
A.1/2
B.3/4
C. 4/3

D. 2

Answer: C

Solution:

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)

g C (a, b)

a—3 b+1
(223 + (2] -3-0
2a—6+b+1-6=0
2a+b=11 -~ - (i)
Since, C satisfies C(d )
S~ 7a—4b=1 - - (ii)
On solving Egs. (i) and (ii), we get
a=3,b=5

Slope of AC = % Slope of CD =

AN



2_7
0
tan( 5 = 1?;% =3
9 1
Now, tan6 = Ztan(z) = ’ 2 _4
1—tan2(g) 1-% 3
Question77

If p and q are the lengths of the perpendiculars from the origin on the
lines,
xcoseca —yseca = kcot2a and xsina + ycosa = ksin2 a

respectively, then k? is equal to
[2021, 31 Aug. Shift-1]

Options:

A. 4p2 + q2

B. 2p2 + q2

C. p2 + 2q2

D. 2p* + q* p* + 4¢*

Answer: A

Solution:
Solution:
p= kcot2a
‘/cosecZ(x + sec’a
- q= ksin2 a
\/sinz(x + cos’a
( cos2
—p = sin2 a _ kcos2a
\/ sin®a + cos’a sin2 «
sin®acos?a

= p=(%)cosZo¢

= g=ksin2«a

=cos2a = (2p/k)

= sin2a = (q/Kk)

=sin’2a + cos?2a = 1
ap® . @ _

T teT!

- 4p2+q2=k2

Question78

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 ()]

Answer: 5

Solution:

Solution:

P will be centroid of AABC
17 8 Iz L aZ

p( 2 2)-ro= V(42 + 3P =5

Question79

The locus of the mid-points of the perpendiculars drawn from points on
the line, x = 2y to the line x = y is:
[Jan. 7, 2020 (ID)]

Options:

A.2x—=3y=0
B.5x-7y=0
C.3x—-2y=0
D.7x—=5y =0

Answer: B

Solution:

Solution:

¥

Since, slope of PQ =

h - 2«a
sk —a=-h+ 2«
o o= h+k
3
Also, 2h = 2a + B and
2k =a + B
=2h = a+ 2k



=a = 2h — 2k

From (i) and (ii), we have
h : K 2h-k
So, locus is 6x — 6y =x+y
=5x=T7y=>0x—-7y=0

Question80

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 linesx+ 3y -1 =0 and

3x —y+ 1 = 0. Then the line passing through the points C and P also
passes through the point:

[Jan. 9, 2020 ()]

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

C. (7,6)

D. (-9,-7)
Answer: A

Solution:

Solution:

Coordinates of centroides

C= ( X, + X, + X, y1+y2+y3)
3 ' 3

_[3+1+2 —-1+4+3+4)\ _

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( - = %)

(S

equation of line DP
8x—-11ly+6=0

Question81

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

Options:

A (-

uljw
ullw
S

B. (-3,3)



D. (3,-3)

Answer: B

Solution:

Solution:
AL D

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

-12 2
- Equation of ASisy -7 =2(x+ 1)
y=2x+9...()

12
mAC= _—6=—2

Mpc =

- Equation of BPisy — 1 = %(x +7)
y = §+%...(ii)

From equs. (i) and (ii),
2x+9 = ng
=24x+18=x+9
=23x=9=x=-3

Questiond2

A triangle ABC lying in the first quadrant has two vertices as A(1, 2) and
B(3, 1). If ZBAC = 90°, andar (AABC) = 5V5 sq. units, then the abscissa
of the vertex C is:

[Sep. 04, 2020 (I)]

Options:

A 145
B.1+2V5
C.2+V5
D.2V5 — 1m
Answer: B

Solution:

Solution:



Let AABC be in the first quadrant

Slope of line AB = — 1

2
Slope of line AC = 2
Length of AB = V5

Y
M ¢

&,

<€ . ¢

It is given that ar (AABC) = 5V5

~LAB-AC=5v5>AC =10

2
.. Coordinate of vertex C = (1 + 10cos 0, 2 + 10sin0)
“tanO = 2 = cosO = i_ sin6 = i_
V5

.. Coordinate of C = (1 + 2V5, 2 + 4V5)
.. Abscissa of vertex C is 1 + 2V5.

Question83

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 (I1)]

Options:
A. -2
B.-4
C.vV14
D. V15

Answer: B

Solution:

Solution:

k+1 Z)
2 0210
.. Slope of perpendicular line passing through
7
2t 15
k+1 k+1
5 0
1

Mid point of line segment PQ be (

(0,-4) and % %) -

_ 4-3_
Slope of PQ = T-k- 1T-%
L A5 1
CTHRST-R !
1-k*=-15=k=*4




Question84

If the line, 2x —y + 3 = 0 is at a distance v_ and from the lines

4x - 2y + a = 0 and 6x — 3y + B = 0, respectively, then the sum of all
possible value of a and B is
[NA Sep. 05, 2020 ()]

Answer: 30

Solution:

L:2x-y+3=0

Il
o

Ltd4x-2y+a=0=2x—-y+

WP N e
Il
o

L :6x-3y+Bp=0=2x-y+

Distance between L, and L,

a—6| =2
s |~ ]ee| -
=>q0=4,8

Distance between L, and L,:

2
e o
=B =15,3
Sum of all values =4 +8+ 15+ 3 = 30

Question85
Letf : R - R be defined as

XSSin(%)+5X2 x<0
f(x) = 0 X =0
x5cos( %) +2ax2 x>0.
The value of lambda for which f " (0) exists, is
[NA Sep. 06, 2020 (I)]
Answer: 5

Solution:



5x4-sin( %) —X3COS( %) +10x x<0O
f(x) = 0 x=0

5x4cos(§)+x3sin(%)+22\x x > 0.

(20x3—x)sin(%)—8xzcos(%)+10 x<0
f(x) = 0 x=0
(20x3—x)cos(%)+8xzsin(%)+2}\ x> 0.

Now, f (0") =f (07)=2A=10=>A=5

Question36

Let L denote the line in the xy -plane with x and y intercepts as 3 and 1
respectively. Then the image of the point (-1,-4) in this line is:
[Sep. 06, 2020 (I1)]

Options:

N
c.n|oo
—_—

11
5'

U‘I|N
o1|© ull o
—— N —

U'IIOO

A
B (%,
c. (5
D. |

29 ﬂ)
5" 5
Answer: A

Solution:

Solution:
The line in xy -planeis,
§+y= 1=x+3y-3=0
Let image of the point (-1,-4) be (a, B), then
a+l _B+y_ _2(=1-12-3)
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Question87

Consider the set of all lines px + qy + r = 0 such that 3p + 2q + 4r = 0.
Which one of the following statements is true?
[Jan. 9, 2019 ()]



Options:

A. The lines are concurrent at the point ( §, %) .

B. Each line passes through the origin.
C. The lines are all parallel.
D. The lines are not concurrent.

Answer: A

Solution:

Solution:

The given equations of the set of all lines
px+qy+r=0...()

and given condition is :

3p+2q+4r=20

3 2 _ .
=>Zp+ Zq+r—0...(||)

From (i) & (ii) we get :
JooX = § y= l
4’ 2
Hence the set of lines are concurrent and passing through
the fixed point
3 l)
4' 2

Question838

Let the equations of two sides of a triangle be 3x — 2y + 6 = 0 and

4x + 5y — 20 = 0. If the orthocentre of this triangle is at (1, 1), then the
equation of its third side is:

[Jan. 09, 2019 (ID)]

Options:

A. 122y —26x—- 1675 =0
B. 122y + 26x+ 1675 =0
C.26x+61ly+1675=0
D. 26x—122y -1675 =0

Answer: D

Solution:

Solution:



h

B 3x 2r<6=0 ¢
( 3x,+6
Xl' 5
Since, AH is perpendicular to BC
Hence, m,, -my. = -1
( 20—4x2_ )
5 3_
Tx,-1 /X277
15-4x, 2
5x,—1) 3
45 -12x, = —10x, + 10
35

2%, =35 =%, = o

35
-a( 22, -10)
Since, BH is perpendicular to CA.
Hence, my,; Xxm,, = -1

X 31

(22t oy,

x, -1 5
(3x1 + 4)
—2(x1—1) X4 =5

-33

=6x, +8=5x, —5=x, =-13= (—13, T)

= Equation of line AB is

33

-22 410
pro- | 22720 ) (- 3)
455

=-—122y — 1220 = —26x + 455
=26x— 122y - 1675 =0

2

Question89

A point P moves on the line 2x — 3y + 4 = 0. If Q(1, 4) and R(3, —2) are
fixed points, then the locus of the centroid of APQR is a line:
[Jan. 10, 2019 (I)]

Options:

A. with slope %

B. parallel to x -axis
C. with slope %

D. parallel to y -axis



Answer: C

Solution:
Solution:
P(h. k)
C(a. p)
o(1.4) R(3,-2)
Let centroid C be (a, B)
we have a = ig-"h:h=3cx—4
B = %Jrk =k=38-2

but P(h, k) lieson 2x—3y+4 =0
=22(3a—4)—-3(3—-2)+4=0
=260—9PB—-8+6+4=0
=260—9B+2=0

Locus: 6x—9y+2 =0

2y = gx+ % its slope = g= %
Question90

If the line 3x + 4y — 24 = 0 intersects the x -axis at the point A and the y-
axis at the point B, then the incentre of the triangle OAB, where O is the
origin, is:

[Jan. 10, 2019 (I)]

Options:
A. (3,4)

B. (2,2)

C. 4,3)

D. (4,4)
Answer: B

Solution:

Solution:
Equation of the line is: 3x + 4y = 24 or §+ % =1

. coordinates of A, B & O are (8, 0), (0, 6) & (0, 0) respectively.

=20A=8,0B=6&AB =10

-~ Incentre of AOAB is given as:

[ = 8xXx0+6x8+10x0 8x6+6x0+10x0
8+6+10 ! 8+6+10

= (2, 2).




Question91

Two vertices of a triangle are (0,2) and (4,3) . If its orthocentre is at the
origin, then its third vertex lies in which quadrant?
[Jan. 10, 2019 (ID)]

Options:
A. third
B. second
C. first
D. fourth

Answer: B

Solution:

Solution:
Since, mgp X M

Vertex R is ( _T3 3)

Hence, vertex R lies in second quadrant.

Question9?2

Two sides of a parallelogram are along the lines, x +y = 3 and
x —y+ 3 = 0. If its diagonals intersect at (2, 4), then one of its vertex is:
[Jan. 10, 2019 (ID)]

Options:
A. (3,5)

B. (2,1)

C. (2,06)

D. (3,6)
Answer: D

Solution:



Solution:

S R
X-y+3=0 M(2.4)
P(0.3)x+y=3 o

Since, x —y+ 3 =0 and x+y = 3 are perpendicular lines and intersection pointof x —y+ 3 =0and x+y = 3 is P(0, 3).
=M is mid-point of PR = R(4, 5)

Let S(xl, x, + 3) and Q(XZ, 3 - x2)

M is mid-point of SQ

=X, +xX,=4,x, +3+3-%x,=8

=x, =3,%x,=1

Then, the vertex D is (3,6)

Question93

If in a parallelogram ABDC, the coordinates of A, B and C are
respectively (1,2),(3,4) and (2, 5), then the equation of the diagonal AD
is:

[Jan. 11, 2019 (ID)]

Options:
A.5x—=3y+1=0
B.5x+3y—-11=0
C.3x=5y+7=0
D.3x+5y—-13=0

Answer: A
Solution:
Solution:

Since, in parallelogram mid points of both diagonals considers.
. mid-point of AD = mid-point of BC

C 2,5 D
/ e
/ /
/ {
/ /
]
A B
(1.2) 3.4)
(X1+1 y1+2) _ ( 3+2 4+5
2 2 2 ' 2

S (Xlr y1) = (41 7)
Then, equation of AD is,

_2-7 _
y=7=3—3&x-4)
y-7=2x-4)

3y —21 =5x-20
S5x—=3y+1=0



Question94

If a straight line passing through the point P(—3, 4) is such that its
intercepted portion between the coordinate axes is bisected at P, then
its equation is:

[Jan. 12, 2019 (ID]

Options:
A.3x—4y+25=0
B.4x—-3y+24=0
C.x-y+7=0
D.4x+ 3y =0

Answer: B

Solution:

Solution:
Since, P is mid point of MN

Pl 3.4)
M(x, 0)

Then,

=2x=-3X2=>xXx=-06
and 3%0=4=y+0=2><4=y=8
Hence required equation of straight line M N is

X LY — =
—6+8 1=24x—-3y+24=0

Question95

If the straight line, 2x — 3y + 17 = 0 is perpendicular to the line passing
through the points (7,17) and (15, B), then B equals:
[Jan. 12, 2019 (D]

Options:

35
A. =5

B.-5



D.5

Answer: D

Solution:

Solution:
" Equation of straight line can be rewritten as,
2 17

y= §X+ ?
. Slope of straight line = %
Slope of line passing through the points (7,17) and (15, B)

_ p-—-17 _ B-17

15-7 8
Since, lines are perpendicular to each other.
Hence, mm, = —1

2)(B=17) _ 4 5o
=>(3)( 8 )_ 1=p=5

Question96

Let O(0, 0) and A(O, 1) be two fixed points. Then the locus of a point P
such that the perimeter of AAOP is 4, is :
[April 8, 2019 (I)]

Options:

A. 8x* —9y* + 9y = 18
B. 9x° — 8y* + 8y = 16
C.9x* + 8y* — 8y = 16
D. 8x*+9y* — 9y = 18
Answer: C

Solution:

Solution:

Let point P(h, k)

v 0A=1

So, OP+ AP =3

syh*+k +Vh*+ (k-1 =3




17

A0 1)

P(h k)

X X
0(0,0)

Y o
Sh?+(k-12=9+h*’+k*-6Vh*+K°
=26yh’+k’*=2k+8
=9h%? +8k* -8k —16 =0
Hence, locus of point P is
9x° + 8y — 8y — 16 = 0

Question97

Slope of a line passing through P(2, 3) and intersecting the line
x +y = 7 at a distance of 4 units from P, is:
[April 9, 2019 ()]

Options:

1-v5
A. 1+v5

1-v7
B. 1+vV7

V7 -1
C. V7 +1

V5 —1
D. V5 + 1

Answer: B
Solution:

Solution:

Y

N

Since point at 4 units from P(2, 3) will be
A (4cosB + 2, 4sin6 + 3) and this point will satisfy the equation of linex+y =7



=co0s0 + sinb = %

On squaring
. 3 2tan® 3
=sin20—- == =——— = -—>=
4 1 + tan’0 4
=3tan’0 + 8tanO +3=0
=tan0 = _SiTM (ignoring -ve sign)
-8+2v7 _ 1-V7
tan6 = = =
—han 6 1+V7
[ ]
Question93d

A point on the straight line, 3x + 5y = 15 which is equidistant from the
coordinate axes will lie only in :
[April 8, 2019 (I)]

Options:

A 4™m quadrant

B. 1% quadrant

C.1% and 2™ quadrants
D.1%,2% and 4™ quadrants
Answer: C

Solution:

Solution:

A point which is equidistant from both the axes lies on eithery =xandy = —x.
Since, point lies on the line 3x + 5y = 15

Then the required point

y:—ﬁ(xy):(—l— 15
2 ' 2 2
3x+ 5y =15

or % —5 >

){2nd quadrant }

15
8

_ 15 (15 15\, st
y= §=>(x,y)— (? ?){1 quadrant }

X =

Hence, the required point lies in 1°* and 2™ quadrant.

Question99

Two vertical poles of heights, 20m and 80m stand apart on a horizontal
plane. The height (in meters) of the point of intersection of the lines
joining the top of each pole to the foot of the other, from this horizontal
plane is:



[April 08, 2019 (II)]
Options:

A. 15

B. 18

C.12

D. 16

Answer: D

Solution:

Solution:
¥y B (x. 80)

C (0. 20) 30

& 1
- > X

O A
v (x;. 0)

Equations of lines OB and AC are respectively
y=8% .
Xq

E l — .

X1+ 0 1... (i)

" equations (i) and (ii) intersect each other

.. substitute the value of x from equation (i) to equation (ii), we get
Y+ Y -

80" 20~ !

=>y+4y=80=y=16m

Hence, height of intersection point is 16m.

Question100

Suppose that the points (h, k), (1, 2) and (-3,4) lie on the line L,. If a
line L, passing through the points (h, k) and (4,3) is perpendicular on
L,, then 1H‘equals:

[April 08, 2019 (II)]

Options:

A.

o8] )

Q "
w o

|-

Answer: A



Solution:

Solution:
“*(h, k), (1, 2) and (-3,4) are collinear

h k1

1 21 =0=>-2h-4k+10=0

-3 41
=>h+2k=5...(i)

4 -2 1 .

Now,le= =1 =—§ﬁmL2=2 [“L,1L,]
By the given points (h, k) and (4,3) ,
2h—k=5...(ii)

From (i) and (ii)

h=3k=1= %: %
Question101

If the two linesx+ (a— 1)y =1 and 2x + a2y =l1(a€R-{0, 1}) are
perpendicular, then the distance of their point of intersection from the
origin is:

[April 09, 2019 (ID)]

Options:

N

=
[G21]9]

S

D.

°‘|§|

Answer: A

Solution:

Solution:
" two lines are perpendicular =>m;ym, = —1

-1 -2\ _ _
ﬁ(a—l)(?)_ L
=2=a2(1—a)=a3—a2+2=0
s(a+1)(a*+2a+2)=0=a=-1
Hence equations of linesarex—2y=1and 2x+y=1
3 -1

.. intersection pointis | =, —
P 5 5

Now, distance from origin = \/ %+ % = \/ 10 _ \/ %




Question102

A rectangle is inscribed in a circle with a diameter lying along the line
3y = x + 7. If the two adjacent vertices of the rectangle are (-8,5) and
(6, 5), then the area of the rectangle (in sq. units) is:

[April 09, 2019 (II)]

Options:
A. 84
B. 98
C.72
D. 56

Answer: A

Solution:

Solution:
Given situation

é.‘(:—l

A(=S, 5) B(6, 5)

.. perpendicular bisector of AB will pass from centre.
. equation of perpendicular bisector x = —1
Hence centre of the circle is (-1,2)
Let co-ordinate of D is («, B)
a+6 _ _ B+5 _
=5 = 1 and = 2
=»>q=—-8andp=-1,.D=(-8, —-1)
|AD| = 6 and |AB| = 14
Area =6x14 =284

Questionl103

Lines are drawn parallel to the line 4x — 3y + 2 = 0, at a distance % from

the origin. Then which one of the following points lies on any of these
lines?
[April 10, 2019 (II)]

Options:

=
wIN
~—

A (-



Answer: A

Solution:

Solution:
Let straight linebe 4x -3y +a =0

" distance from origin =

ullw

- ARG +3

Hence, lineis4x -3y +3=0o0r4x—-3y—-3=0
1 2 - _
Clearly (— T §) satisfies 4x — 3y +3 =0

Question104

A triangle has a vertex at (1,2) and the mid points of the two sides
through it are (-1,1) and (2,3) . Then the centroid of this triangle is:
[April 12, 2019 (II)]

N

b (52)
o (51)
0. (45

Solution:

Solution:
From the mid-point formula co-ordinates of vertex B and C are B(—3, 0) and C(3, 4)
Now, centroid of the triangle

GE(3—§+1, 0+§+2)=>GE(%,2)




A(l.2)

Questionl105

A straight line L at a distance of 4 units from the origin makes positive
intercepts on the coordinate axes and the perpendicular from the origin

to this line makes an angle of 60° with the line x + y = 0. Then an
equation of the line Lis:
[April 12, 2019 (I1)]

Options:

A.x+V3y =38

B. (V3 + 1)x+ (V3 — 1)y = 8v2
C.V3x+y=38

D. None of these

Answer: B

Solution:

Solution:
" perpendicular makes an angle of 60° with the linex+y =10
.. the perpendicular makes an angle of 15° or 75" with x -axis

602

0 T~

x+v=0
Hence, the equation of line will be
xcos75° +ysin75° =4
or xcos15” +ysin15° =4
(V3-1)x+ (V3 + 1)y = 8vV2

or (V3 +1)x+ (V3 -1)y =8v2

Questionl106

The equation y = sinxsin(x + 2) — sin’(x + 1) represents a straight line
lying in :



[April 12, 2019 (D]

Options:

A. second and third quadrants only
B. first, second and fourth quadrant
C. first, third and fourth quadrants

D. third and fourth quadrants only

Answer: D
Solution:
Solution:
Consider the equation, y = sinx - sin(x + 2) — sin(x + 1)
_1 _ oy _ Cos(2x+2) [ 1-cos(2x +2)
=35 cos(—2) 5 [ 5
_ (cos2)—-1 _ _sin?1

2

VA
(0, 0)

M
4
v
-t

> 1|= - sin’1

H

L 4
By the graph y lies in lll and IV quadrant.

Question107

Let the orthocentre and centroid of a triangle be A(-3, 5) and B(3, 3)
respectively. If C is the circumcentre of this triangle, then the radius of
the circle having line segment AC as diameter, is :

[2018]

Options:

A. 2V10

B.S\/%



Solution:

Solution:
Since Orthocentre of the triangle is A(—3, 5) and centriod of the triangle is B(3, 3), then
AB = V40 = 2V10

& *—o
Centroid divides orthocentre and circumcentre of the triangle in ratio 2: 1
S~AB:BC=2:1
N ow, AB = %AC
- AC = %AB = %(NE) - AC = 3v10

. Radius of circle with AC as diametre

_AC_3a5_5.5
- 48- 3vio 3\/2

Questionl108

A straight line through a fixed point (2,3) intersects the coordinate axes
at distinct points P and Q. If O is the origin and the rectangle OPRQ is
completed, then the locus of R is :

[2018]

Options:

A. 2x + 3y = xy
B. 3x + 2y = xy
C. 3x + 2y = b6xy

D.3x+2y=6
Answer: B
Solution:
Solution:
Equation of PQ is
X, ¥Y_ i
h + X 1...()
A
{0_ l\)Q R(ll. k)
(2. 3)

8 P(h. 0)> ~

Since, (i) passes through the fixed point (2,3) Then,

h k



w

Then, the locus of R is % + § =1 or 3x + 2y = xy.

Question109

In a triangle ABC, coordianates of A are (1,2) and the equations of the
medians through B and C are x + y = 5 and x = 4 respectively. Then area
of AABC (in sq. units) is

[Online April 15, 2018]

Options:
A.5

B.9
C.12

D. 4

Answer: B
Solution:
Solution:

Median through Cisx =4
So the x coordinate of C is 4 . let C = (4, y), then the midpoint of A(1, 2) and C(4, y) is D which lies on the median

through B.

A

D
G

B C
= [1+4 2+y
..D_(jrn—f—
NOW,%=5:’}7=3
So, C = (4, 3)

The centroid of the triangle is the intersection of the mesians. Here the medians x =4 and x + 4 and x +y = 5 intersect
at G(4, 1)
The area of triangle AABC = 3x A AGC

=3><%[1(1—3)+4(3—2)+4(2—1)]=9

Question110

The foot of the perpendicular drawn from the origin, on the line,

3x +y = A(A # 0) is P. If the line meets x -axis at A and y -axis at B, then
the ratio BP : PA is

[Online April 15, 2018]

Options:



A.9:1
B.1: 3
C.1:9
D.3:1

Answer: A

Solution:

Solution:
Let (x, y) be foot of perpendicular drawn to the point (x;, y,) on the line ax+ by + ¢ = 0

X _ YTV _ —(ax, + by, + cz,)

X
Relation :
b a? + b?

Here (x;, y;) = (o, 0)
given lineis: 3x+y—A=0

x—-0_y—-0_ —((3x0)+(1x0)—2)
3 1 32 + 12
3A _ A
X = Eandy 10
3N A
Hence foot of perpendicular P = ( 10’ E)

Line meets X -axis at A = ( % 0)
and meets Y -axis at B = (0, A)

o=\ (2] + ()

-ep = | 25+ $oo

“BP = 91%%2

= [3- 3]+ (o= BT
=AP = % + 1)\—020

AP = 19%%2
LJAPAP=9:1
Questionll1l

The sides of a rhombus ABCD are parallel to the lines, x -y + 2 = 0 and
7x —y+ 3 = 0. If the diagonals of the rhombus intersect at P(1, 2) and
the vertex A (different from the origin) is on the y -axis, then the
ordinate of A is

[Online April 15, 2018]

Options:
A. 2

B.

NN

O
N[



5
D. 5
Answer: D

Solution:

Solution:
Let the coordinate A be (0, c)
Equations of the given lines are
x—y+2=0and
7x—y+3=0
We know that the diagonals of the rhombus will be parallel to the angle bisectors of the two given lines;
y=x+2andy=7x+3
. equation of angle bisectors is given as:
X—y+2_ , 7x-y+3
V2 T V2
5x =5y + 10 = =(7x—y + 3)
.. Parallel equations of the diagonals are 2x +4y -7 =0and 12x -6y + 13 =0

.. slopes of diagonals are _71 and 2 .

Now, slope of the diagonal from A(O, c) and passing through P(1, 2) is (2 — c)
~2—c=2=c=0 (not possible)
-1 5

L2—-Cc= 7=>C= 5

.. ordinate of A is %

Questionl12

A square, of each side 2, lies above the x -axis and has one vertex at the

origin. If one of the sides passing through the origin makes an angle 30°
with the positive direction of the x -axis, then the sum of the x -
coordinates of the vertices of the square is :

[Online April 9, 2017]

Options:
A.2v3 -1
B.2v3 -2
C.V3 -2
D.v3-1
Answer: B

Solution:

Solution:



B(V3-1.43+1
o ( A ;Jﬁ};\ ; J ( )
r\%j‘-‘:r'
' 3 A(V3.1)
o\l A0
0
For A;
X _ Yy _9

cos 30° sin30°
=sx=v3andy=1
For C

X _ y -9
cos 120° sin120°
=x=-1,y=vV3
For B

X _=_Y =2v2
cos 75 sin 75
»x=vV3-landy=v3+1
~Sum = 2v3 -2

Questionl113

A ray of light is incident along a line which meets another line,

7x —y+ 1 =0, at the point (0,1) . The ray is then reflected from this
point along the line, y + 2x = 1. Then the equation of the line of
incidence of the ray of light is :

[Online April 10, 2016]

Options:

A.41x—-20y+25=0
B.41x+25y—-25=0
C.41x—-38y+38=0
D.41x+38y—-38=0

Answer: C
Solution:
Solution:

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




. m-—7|_|-=2=-7|_ 9
“11+7ml 1 1-141" 13

m—-7 _ 9 ,m=-7 __9

1+ 7m 13 1+ 7m 13
=213m-91=9+63mor13m—-91 =-9-63m
=50m = —100 or 76m = 82
S m=-1 or m= 2k

2 38

=>y—1=—%(x—0) or y—1-= %(X—O)

iiex+2y—2=0 or 38y—-38-41x=0
= 41x—-38y+38=0

Questionl14

Two sides of a rhombus are along the lines, x—-y+ 1 = 0 and

7x —y — 5 = 0. If its diagonals intersect at (-1, —2), then which one of
the following is a vertex of this rhombus?

[2016]

Options:

5 (- -0)

C. (-3,-9)
D. (-3,-8)
Answer: A

Solution:

Solution:

A X—y+A=0
Let other two sides of rhombus are
x—y+A=0
and 7x—-y+u=20
then O is equidistant from AB and DC and from AD and BC
Sl=14+2+1|=|-14+2+A|=2A=-3and|-7+2-5|= |-7+2+p|=p=15
- Othertwo sidesarex—y—-—3=0and 7x—-y+15=0
. On solving the eq " s of sides pairwise, we get the vertices as

a2, (2L 2. 3-8 (1 22

Questionl115



If a variable line drawn through the intersection of the lines > + 7 =1

and ; + % = 1, meets the coordinate axes at A and B, (A # B), then the

locus of the midpoint of AB is :
[Online April 9, 2016]

Options:

A. 7xy = 6(x+Yy)
B.4(x+y)>—28(x+y)+49 =0
C.bxy =7(x+vy)

D.14(x+y)> - 97(x +y) + 168 = 0

Answer: A

Solution:

Solution:

L;:4x+3y—-12=0

L,:3x+4y—-12=0

L,+AL, =0

(4x+3y—12)+A(3x+4y—-12)=0

x(4+3A) +y(3+47)—-12(1+2)=0
. 12(1 + A)

Point A 113 ,O)

12(1 +?\))
3+ 4A

6(1 + A)

Point B0,

mid point =h = Ar3n (i)
6(1 + A) ..

35 4% (ii)
Eliminate A from (i) and (ii), then
6(h + k) = 7hk

6(x +vy) = 7xy

k =

Questionl16

The point (2,1) is translated parallel to the line L : x —y = 4 by 2V3
units. If the new points Q lies in the third quadrant, then the equation

of the line passing through Q and perpendicular to L is :
[Online April 9, 2016]

Options:
Ax+y=2-V6
B.2x+2y=1-v6
C.x+y=3-3V6
D.x+y=3-2V6
Answer: D

Solution:



Solution:

x—-y=4

To find equation of R

slopeof L=0is 1

= slope of QR = -1
LetQRisy=mx+c

y=-X+¢C

x+y—-c=0

distance of QR from (2,1) is 2vV3
vz = 2+ 1-dl +\/1§' ¢

P(2.1) L=0

W

™~

2V6 = |3 —c|
c—3==+2V6c=3%2V6
Line canbex+y = 3 * 2V6
x+y=3-2V6

Questionl117

A straight line through origin O meets the lines 3y = 10 — 4x and
8x + 6y + 5 = 0 at points A and B respectively. Then O divides the
segment AB in the ratio :

[Online April 10, 2016]

Options:
A.2:3
B.1:2
C.4:1
D.3:4

Answer: C

Solution:

Solution:

Length of 1L to 4x + 3y = 10 from origin (0,0)
10

Pl = ? =2

Length of 1L to 8x + 6y + 5 = 0 from origin (0,0)

1

2
"' Lines are parallel to each other = ratio will be 4: 1 or 1: 4

5
P2=E

Questionl118



Let L be the line passing through the point P(1, 2) such that its
intercepted segment between the co-ordinate axes is bisected at P. If L,

is the line perpendicular to L and passing through the point (-2, 1),
then the point of intersection of L and L, is :

[Online April 10, 2015]

Options:
4 12
A (22

3 23
B'(E'E

11 29
C-(%' 0

3 17
D. ( 10’ ?)
Answer: A
Solution:

Solution:
Equation of line L

X, Yy_
yt =1
2x+y=4...()

AN

N
For line
x =2y = —4 ...(ii)
solving equation (i) and (ii); we get point of intersection
12
(475 2]
Question119

The points (0, £}, (1, 3) and (82,30):
[Online April 10, 2015]

Options:

A. form an acute angled triangle.

B. form a right angled triangle.

C. lie on a straight line.

D. form an obtuse angled triangle.



Answer: C

Solution:

Solution:

afo, &), 3)c(89, 30)
Slope of AB = %
Slope of BC = 1

w

So, lies on same line

Question120

A straight line L through the point (3,-2) is inclined at an angle of 60° to
the line v3x +y = 1. If L also intersects the x -axis, then the equation of
Lis:

[Online April 11, 2015]

Options:

A y+V3x+2-3V3=0
B.V3y+x—-3+2V3=0
C.y—vV3x+2+3V3=0
D.V3y—x+3+2V3 =0
Answer: C

Solution:

Solution:

Given eqgn of lineisy +v3x—1 =0
=y =—V3x+1

=( slope )m, = —V3

Let the other slope be m,

m, — (—V3)

1+ (-v3m,)

sm, =0, m, =V3

Since line L is passing through (3,-2)
~y —(=2) = +V3(x — 3)

=y +2 =V3(x—3)
y—V3x+2+3V3 =0

~tan60° = |

Questionl121

The circum centre of a triangle lies at the origin and its centroid is the
mid point of the line segment joining the points (a® + 1, a? + 1) and
(2a, —2a), a # 0. Then for anya, the orthocentre of this triangle lies on



the line:
[Online April 11, 2015]

Options:

A.y—2ax=0

B.y—(a2+ 1)x=0
C.y+x=0

D. (a— 1)2X— (a + 1)2y =0
Answer: D

Solution:

Solution:

Circumcentre = (0, 0)
[ @+ 1)? (a—1)2)

Centroid = 5 5

We know the circumcentre (O),

Centroid (G) and orthocentre (H ) of a triangle lie on the line joining the O and G.
HG_ 2

AlSO, E = T

3(a+1)* 3(a—1)*

2 ! 2
Now, these coordinates satisfies eqn given in option (d) Hence, required eqgn of line is
(@a-1)x—(a+1)%y=0

= Coordinate of orthocentre =

Questionl122

Given three points P, Q, R with P(5, 3) and R lies on the x-axis. If
equation of RQ is x — 2y = 2 and PQ is parallel to the x -axis, then the
centroid of APQR lies on the line:

[Online April 9, 2014]

Options:
A 2x+y—-9=0
B.x-2y+1=0

C.5x—=2y =0
D.2x—-5y=0
Answer: D
Solution:

Solution:



_—T reo

Equation of RQ is x — 2y = 2... (i)

aty =0, x = 2[R(2, 0)]

as PQ is parallel to %, y -coordinates of Q is also 3 Putting value of y in equation (i), we get
Q(8, 3)

Centroid of APQR = 5, 2)
Only (2x — 5y = 0) satisfy the given co-ordinates.

(8+2+2,3;3)=(

Question123

If a line intercepted between the coordinate axes is trisected at a point
A(4, 3), which is nearer to x -axis, then its equation is:
[Online April 12, 2014]

Options:

A 4x—-3y =7
B.3x+2y =18
C.3x+ 8y = 36
D.x+3y=13

Answer: B

Solution:

Solution:

\ C(0, b)

00,0 \

A dividesCBin 2: 1
1x0+2x%xa 2a

=4 = ( 1+2 ) -3

=a = 6= coordinate of B is B(6, 0)

3= 1><b+2><0) _Db

1+2 3
=b =9 and C(0, 9)
Slope of line passing through (6,0),(0,9)

-9 __3
slope, m = 6 5
Equation of liney — 0 = _73(}( - 6)

2y =—-3x+ 18



3x+2y=18

Questionl124

Let a, b, c and d be non-zero numbers. If the point of intersection of the
lines 4ax + 2ay + ¢ = 0 and 5bx + 2by +d = 0 lies in the fourth quadrant
and is equidistant from the two axes then

[2014]

Options:

A.3bc—2ad =0
B.3bc +2ad =0
C.2bc—-3ad =0
D.2bc+3ad =0

Answer: A

Solution:

Solution:
Given lines are
4ax+2ay+c=0
S5bx +2by+d =0
The point of intersection will be
X _ -y _ 1

2ad —2bc =~ 4ad —5bc ~ 8ab — 10ab
2(ad — bc) bc — ad

= X = =

—2ab ab
oy — 5bc — 4ad _ 4ad — 5bc
y —2Zab 2ab

" Point of intersection is in fourth quadrant so x is positive and y is negative.
Also distance from axes is same
Sox = -y
(- distance from x -axis is —y as y is negative)
bc—ad _ 5bc —4ad _ _
5 - >ab =3bc—2ad =0

Question125

Let PS be the median of the triangle vertices P(2, 2), Q(6, —1) and
R(7, 3). The equation of the line passing through (1,-1) and parallel to
PS is:

[2014]

Options:

A 4x+7y+3 =0
B.2x—-9y—-11=0
C.4x—-7y—-11=0



D.2x+9y+7=0

Answer: D
Solution:
Solution:
Let P, Q, R, be the vertices of APQR
2i2.:2)
06.-1) S R(1.3)

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

so.s= (142, 351) = [ £.1)
Now, slope of PS = 22__11_3 = —%
2

Since, required line is parallel to PS therefore slope of required line = slope of PS
Now, egn. of line passing through (1,-1) and having slope — % is

y-(-1) == 2x-1)

IYy+9=-2x+2=22x+9y+7=0

Questionl126

If a line L is perpendicular to the line 5x —y = 1, and the area of the
triangle formed by the line L and the coordinate axes is 5, then the
distance of line L from the line x + 5y = 0 is:

[Online April 19, 2014]

Options:
A. %
B. %
C. %
D. %

Answer: B

Solution:

Solution:
Let equation of line L, perpendicularto 5x —y=1bex+ 5y =c



0 (0, 0)

Given that area of AAOBis 5.
We know

{area, A= 2[x,(y, - V) + %,(y5 = ¥;) + X,(, — ;)] }

1 C
=5= 5[0( g) ]
( ., yy) = (10,0) (x5, v5) = (0, %) )
(X5, ¥,) = (c, 0)
=c = +V50
Distance between L and linex+ 5y =0 is
V1% 4+ 5° V26 V13
Questionl127

If the three distinct linesx+2ay+a=0,x+ 3by+b =0 and
X + 4ay + a = 0 are concurrent, then the point (a, b) lies on a:
[Online April 12, 2014]

Options:

A. circle

B. hyperbola
C. straight line
D. parabola

Answer: C

Solution:

Solution:

x+2ay+a=0...()
x+3by+b=0...(ii)
x+4ay+a=0...(ii)
Subtracting equation (iii) from (i)

—2ay =0

ay=0=y=0

Putting value of y in equation (i), we get
x+0+a=0

X =—a

Putting value of x and y in equation (ii), we get

—at+b=0=a=b
Thus, (a, b) lies on a straight line



Question128

The base of an equilateral triangle is along the line given by 3x + 4y = 9.
If a vertex of the triangle is (1,2) , then the length of a side of the
triangle is:

[Online April 11, 2014]

Options:
A ==
B. =+

c. &3

D. —/—
Answer: B

Solution:

Solution:

|
|
|
|
|
|
I.‘ }
S B 3x+4y=0

A

ax, +by, —c
Va? +b?
3(1)+4(2)—9‘ _ 2
(3% + 42 5
Given that AAPB is an equilateral triangle Let ' a ' be its side then PB = a, CB =
Now, In APCB, (PB)* = (PC)* + (CB)*

(By Pythagoras theoresm)
212, a

Shortest distance of a point (x;, y;) from lineax+by =cisd =

Now shortest distance of P(1, 2) from 3x+4y=9isPC=d =

N[

75 75 5vV3° V3 15
. . . _ 4v3
. Length of Equilateral triangle (a) = 15

Questionl129

The x -coordinate of the incentre of the triangle that has the
coordinates of mid points of its sides as (0,1)(1,1) and (1,0) is :



[2013]

Options:

A 2+V2

B.2-V2

C.1+V2

D.1-v2

Answer: B
Solution:
Solution:

From the figure, we have

a=2b=2v2,c=2
X,=0,%,=0,%x;=2

©, 1) g E

Bl - -
e.of 0o A0

Now, x -co-ordinate of incentre is given as
ax; + bx, + cx,
a+b+c
=X -coordinate of incentre
_ 2%x0+4+2v2.0+2.2 _ 2

= + —=2-v2
24+ 2+ 2V2 2+ V2

Questionl130

A light ray emerging from the point source placed at P(1, 3) is reflected
at a point Q in the axis of x. If the reflected ray passes through the point
R(6, 7), then the abscissa of Q is:

[Online April 9, 2013]

Options:
A1l

B.3

C.

N[

D.

N



Answer: D

Solution:

Solution:
Let abcissa of Q = x

b4 Q6,7

P(1, 3)
(180°—9)

L Q=(x0)
tan® = 2=7 tan(180° —0) = 2=3
X—6 x—1

Now, tan(180° — 8) = —tan®
-3 -7
"x—-1 x-6

=X = é
2

Question131

If the three lines x — 3y = p, ax + 2y = q and ax + y = r form a right-
angled triangle then :
[Online April 9, 2013]

Options:
A.a*-9a+18=0
B.a’-6a—-12=0
C.a’-6a—-18=0
D.a*-9+12=0
Answer: A

Solution:

Solution:

Since three lines x — 3y = p,
ax+2y=qandax+y=r
form a right angled triangle

.. product of slopes of any two lines = —1
Suppose ax + 2y = g and x — 3y = p are 1 to each other.
. _Tax%=—1=>a=6

Now, consider option one by one a = 6 satisfies only option (a)
. Required answer is a® —9a + 18 = 0




Question132

A ray of light along x + V3y = V3 gets reflected upon reaching x -axis,
the equation of the reflected ray is
[2013]

Options:
A.y=x+V3
B.V3y =x—-V3
C.y=v3x—V3
D.V3y =x-1
Answer: B

Solution:

Solution: B
Suppose B(0, 1) be any point on given line and co-ordinate of A is (vV3, 0). So, equation of

/a@.0)

r""
# B'(0.-1)
-1-0_ y-0

Reflected ray is = = —
Y 03 T x=v3

=>V3y=x—V3

Question133

If the x -intercept of some line L is double as that of the line,

3x + 4y = 12 and the y -intercept of L is half as that of the same line,
then the slope of L is :

[Online April 22, 2013]

Options:
A. -3

B. -

oo|w

C. -

N w

o
!
ol



Answer: D

Solution:

Solution:

Given line 3x + 4y = 12 can be rewritten as
3x 4y _ X, y_
tz-1=2z*t3=1

=X -intercept = 4 and y -intercept = 3
Let the required line be

L: 2+ Y =1 where
a b

a = x -intercept and b = y -intercept
According to the question
a=4x2=8andb=3/2

. . . o X ﬂ _
. Required line is 8 + 3
=3x + 16y = 24

-3 24
Y= 165" 16
Hence, required slope = I—g’
Questionl134

If the extremities of the base of an isosceles triangle are the points

(2a, 0) and (0, a) and the equation of one of the sides is x = 2a, then the
area of the triangle, in square units, is:

[Online April 23, 2013]

Options:

A 2

5.2
B. Ea

2
C. 25a

D. 5a2

Answer: B
Solution:
Solution:

Let y -coordinate of C =b
~C =(2a, b)



G
C (2a. b)
B x=12a
(0. a)
X
0 A -
(2a. 0)

AB = {4a’+a’ =v5a
Now, AC = BC > b = {4a% + (b — a)*
=b? = 4a® + b% + a% — 2ab

5a

=2ab=5a’=>b= >

P S5a
..c-(2a,7)
Hence area of the triangle
2a 0 1 2 0 1
_ 1 0 a 1 1 0 a 1

5a 5a
71 070

@)=_5_a2
2 2

)
N

2a

1
= =X2a|-—-
2
Since area is always +ve, hence area
2

= 515 - unit

Question135

Let 0, be the angle between two lines 2x + 3y + ¢, = 0 and

—x + 5y + ¢, = 0 and 0, be the angle between two lines 2x+3y+c¢; =0
and —x + 5y + ¢; = 0, where c,, C,, Cc; are any real numbers:
Statement-1: If ¢, and c; are proportional, then 0, = 0,.

Statement-2: 0, = 0, for all ¢, and c,

[Online April 23, 2013]

Options:

A. Statement- 1 is true, Statement- 2 is true; Statement- 2 is a correct explanation of Statement-
1.

B. Statement- 1 is true, Statement- 2 is true; Statement- 2 is not a correct explanation of
Statement- 1 .

C. Statement- 1 is false; Statement- 2 is true.
D. Statement- 1 is true; Statement- 2 is false.

Answer: A

Solution:



Solution:
Two lines —x + 5y + ¢, = 0 and —x + 5y + ¢, = 0 are parallel to each other. Hence statement- 1 is true, statement2 is

true and statement- 2 is the correct explanation of statement-1.

Question136

Let A(—3, 2) and B(-2, 1) be the vertices of a triangle ABC. If the
centroid of this triangle lies on the line 3x + 4y + 2 = 0, then the vertex
C lies on the line :

[Online April 25, 2013]

Options:

A.4x+3y+5=0
B.3x+4y+3=0
C.4x+3y+3=0
D.3x+4y+5=0

Answer: B

Solution:

Solution:
Let C = (x4, y;)

B+l (x1. ¥

< a2

X, —5
3

Since centroid lies on the line

3x+4y+2=0

) X, —5 ) ( y;+3 ) _
s 3( 3 +4 3 +2=0
=3x, +4y, +3=0

Hence vertex (x;, y;) lies on the line

3x+4y+3=0

+3
Centroid, E = ( 13 )

Question137

If the image of point P(2, 3) in a line L is Q(4, 5), then the image of
point R(0, 0) in the same line is:
[Online April 25, 2013]

Options:
A. (2,2)



B. (4,5)
C. (3,4)
D. (7,7)

Answer: D

Solution:

Solution:

Mid-point of P(2, 3) and Q(4, 5) = (3, 4) Slope of PQ =1
Slope of the lineL = -1

Mid-point (3,4) lies on the line L.

Equation of line L

y—4==-1x—-3)=2x+y—-7=0

Let image of point R(0, 0) be S(x,, y,)

d-point of RS = [ X1, %1
Mid-point of RS )

L Xy &)
Mid-point ( 5" 5
lies on the line (i)
Xty =14
N1
Xy
Since RS line L
My (—1) = -1

Xy
SXEY
From (ii) and (iii),
X, =y, = 7
Hence the image of R = (7, 7)

Slope of RS =

Question138

If the line 2x + y = k passes through the point which divides the line
segment joining the points (1,1) and (2,4) in the ratio 3 : 2, then k
equals :

[2012]

Options:

29
A. 5

B.5
C.6

11
D. 5

Answer: C

Solution:

Solution:
Let the points be A(1, 1) and B(2, 4). Let point C divides line AB in the ratio 3: 2 . So, by section formula we have



C=(3X§I§X1' 3><43L13x1 =(8 14)

5

Since Line 2x + y = k passes through C( % —)

Question139

If the straight lines x+ 3y =4, 3x+y =4 and x+ y = 0 form a triangle,
then the triangle is
[Online May 7, 2012]

Options:

A. scalene

B. equilateral triangle
C. isosceles

D. right angled isosceles

Answer: C

Solution:

Solution:
Let equation of AB:x+ 3y =14
Let equation of BC : 3x+y =4
Let equation of CA:x+y =0
Now, By solving these equations we get
A=(-2,2),B=(1,1) and C = (2, —-2)
Now, AB=v9+1 =+v10
BC=v1+9 =v10 L
and CA=vV16+ 16 =v32
Since, length of AB and BC are same therefore triangle is isosceles.

Question140

If two vertical poles 20m and 80m high stand apart on a horizontal
plane, then the height (in m ) of the point of intersection of the lines
joining the top of each pole to the foot of other is

[Online May 7, 2012]

Options:
A. 16
B. 18
C. 50
D. 15

Answer: A



Solution:

Solution:
C(a, 80)
A(0, 20)
M
0(0, 0) N B(a, 0)

We put one pole at origin.

BC = 80m, OA = 20m

Line OC and AB intersect at M.
To find: Length of M N .

Eqnof OC:y = ( 830__00 )x

=>y=%x...(i)

o [{20-0
EqnofAB.y—( 0_a)(x—a)
=>y=_TZO(x—a)...(ii)
AtM : (i) = (ii)

:)@X: __20(X_a)
a a
=>@x=_—20x+20=>x=E
a a 5
Ly= 80, a_
Ly = a)(5 16
Questionl141

The point of intersection of the lines (a® + 3)x + ay+a—-3=0and
(a5 + 2)x + (a + 2)y + 2a + 3 = 0 (a real) lies on the y-axis for
[Online May 7, 2012]

Options:

A. no value of a

B. more than two values of a
C. exactly one value of a

D. exactly two values of a

Answer: A

Solution:

Solution:

Given equation of lines are

(a3+3)x+ay+a—3 =0and (@®+2)x+(a+2)y+2a+3=0(areal)
Since point of intersection of lines lies on y-axis.

- Putx = 0 in each equation, we get
ay+a—-3=0and(a+2)y+2a+3=0

On solving these we get



(a+2)a—3)—a(a+3)=0

=a’—a-6-2a’-3a=0

»—a’—4a-6=0=a’+4a+6=0

-4+V16-24 _ -4*V-8
2 B 2

=a =

(not real)
This shows that the point of intersection of the lines lies on the y -axis for no value of 'a .

Question142

If the point (1, a) lies between the straight lines x+y =1 and
2(x +y) = 3 then a lies in interval
[Online May 12, 2012]

Options:
NE
o (1, 2)
C. (=, 0)
o (0. ]

Solution:

Solution:

Since, (1, a) lies betweenx+y=1and 2(x+y) =3
SPutx=1in2(x+y)=3

We get the range of y. Thus,

1

21+y)=3=y= %—1= y

Thus 'a'lies in (0, %)

Questionl143



If two vertices of a triangle are (5,-1) and (-2,3) and its orthocentre is at
(0, 0), then the third vertex is
[Online May 12, 2012]

Options:
A. (4,7)
B. (-4,-7)
C. (-4,7)
D. (4,7)

Answer: B

Solution:

Solution:
A(5.-1)

0,0

1
B(—23} C(a,b)
Let the third vertex of AABC be (a, b).
Orthocentre = H (0, 0)
Let A(5, —1) and B(—2, 3) be other two vertices of AABC. Now, (Slope of AH ) X ( Slope of BC) = -1
- —1—0) b—3) - _1
5-0 a+?2
=>b-3=5@+2)...(i
Similarly,
( Slope of BH ) X ( Slope of AC) = —

3 b+1
- (3)x [ 3E5) =~
=3b+3 =2a- 10
=23b—-2a+13=0... (i)
On solving equations (i) and (ii) we get
a=-4,b=-7
Hence, third vertex is (-4,-7)

Questionl44

Let L be the line y = 2x, in the two dimensional plane.

Statement 1: The image of the point (0,1) in L is the point ( = )

Statement 2: The points (0,1) and ( = ) lie on opposite sides of the

line L and are at equal distance from it.
[Online May 19, 2012]

Options:



A. Statement 1 is true, Statement 2 is false.

B. Statement 1 is true, Statement 2 is true, Statement 2 is not a correct explanation for
Statement 1 .

C. Statement 1 is true, Statement 2 is true, Statement 2 is a correct explanation for Statement 1
D. Statement 1 is false, Statement 2 is true.

Answer: C

Solution:

Solution:
Stateyment -1
Let P(xl, yl) be the image of (0,1) with respect to the line 2x —y = 0 then

_n-l_ —40+20)
2 -1 5

_ 4 _3
"HTENTE

Thus, statement- 1 is true.
Also, statement- 2 is true and correct explanation for statement- 1

Question145

The line parallel to x -axis and passing through the point of intersection
of lines ax + 2by + 3b = 0 and bx — 2ay — 3a = 0 where (a, b) = (0, 0) is
[Online May 26, 2012]

Options:

A. above x -axis at a distance 2 / 3 from it
B. above x -axis at a distance 3/ 2 from it
C. below x -axis at a distance 3 / 2 from it
D. below x -axis at a distance 2 / 3 from it

Answer: C

Solution:

Solution:

Given lines are
ax+2by+3b=0andbx—-2ay—-3a=0
Since, required line is || to x -axis

~x =0 We put x = 0 in given equation, we get
2by=—3b:y=—%

This shows that the required line is below x -axis at a distance of % from it.

Questionl146



Consider the straight lines
L.ix—-y=

L,ix+y=
L,:2x+2y=05
L,:2x=-2y=7

The correct statement is
[Online May 26, 2012]
Options:

AL, |L,L,|L; L, intersect L,
B.L,1L,, L, | Ls, L, intersect L,
C.L,1L,, L, | L, L, intersect L,
D.L,1L,, L;1L,, L, intersect L,

Answer: D

Solution:

Solution:

Consider the lines
Li:x—-y=1
Ly:x+y=1
L;:2x+2y=5
L,:2x—-2y=7

L,LL, is correct statement

(~ Product of their slopes = —1)
L,LL, is also correct statement
(~ Product of their slopes = —1)

Now, L, :x+y=1
L,:2x—-2y=7

=22x—2(1-x)=7
=22x—2+4+2x=7

=9 - o
=X =7 andy = 7
Hence, L, intersects L,

Question147

If a, b, c € R and 1 is a root of equation ax’+bx +c = 0, then the curve

y = 4ax’ + 3bx + 2¢, a # 0 intersect x -axis at
[Online May 26, 2012]

Options:
A. two distinct points whose coordinates are always rational numbers
B. no point

C. exactly two distinct points



D. exactly one point

Answer: D

Solution:

Solution:
Given ax’ +bx+c =0
sax’=-bx—-c
Now, consider
y = 4ax’+ 3bx + 2c

= 4[—-bx — c] + 3bx + 2c

= —4bx — 4c + 3bx + 2c = —bx — 2C
Since, this curve intersects x -axis
~oputy =0, we get
—bx—-2c=0=-bx =2c

b

Thus, given curve intersects x -axis at exactly one point.

Question148

If A(2, —3) and B(-2, 1) are two vertices of a triangle and third vertex
moves on the line 2x + 3y = 9, then the locus of the centroid of the
triangle is :

[2011RS]

Options:

A x—-y=1
B.2x+3y=1
C.2x+3y=3
D.2x—-3y =1
Answer: B

Solution:

Solution:
A(2.-3)

G
(h. k)

-2. 1) C (e )
Centroid (h, k) = ( 2-2+a ‘3+31 +B)

3
S a=3h
B—-2=23k
B=3k+2
Third vertex (a, B) lies on the line
2x+3y=9
20+ 3 =9
2(3h) +3(3k+2) =9




2h+3k=1
2x+3y =1

Question149

The lines x+y = | a| and ax — y = 1 intersect each other in the first
quadrant. Then the set of all possible values of a in the interval:
[2011RS]

Options:
A. (0, «)
B.[1, »)
C. (-1, )
D. (-1,1)
Answer: B

Solution:

Solution:

Giventhatx+y = |alandax—-y =1
Casel:Ilfa>0

x+y=a...()

ax—y=1...(ii

On adding equations (i) and (ii), we get
x(l1+a)=14+a=x=1

y=a-1

Since given that intersection point lies in first quadrant
So,a—-1=0

=a=1

=a € [1, )

Casell:Ifa<0

x+y=—a... (i

ax—y=1...(v)

On adding equations (iii) and (iv), we get
x(l+a)=1-a
x= 1-a8.95,2a-1_,
1+a a+1
Sincea—-1<0
La+1>0
=a>-1...(v)
0

- >

-1

1—a _ —a—a’—-1+a
1+a>0_ 1+a >0

(a2+1 a’+1
= —

y=-a-

a+1 >0= a+1

Sincea’+1>0

La+1<0

sa<-1...(vi)

From (v) and (vi),a € @

Hence, Case-ll is not possible.
So, correct answer is a € [1, »)

<0

Question150



The lines L, :y—x=0and L, : 2x +y = 0 intersect the line L, :y+2 =0
at P and Q respectively. The bisector of the acute angle between L, and
L, intersects L, at R.

Statement-1: The ratio PR : RQ equals 2vV2 : V5
Statement-2: In any triangle, bisector of an angle divides the triangle

into two similar triangles.
[2011]

Options:

A. Statement- 1 is true, Statement- 2 is true; Statement- 2 is not a correct explanation for
Statement- 1 .

B. Statement- 1 is true, Statement- 2 is false.
C. Statement- 1 is false, Statement- 2 is true.

D. Statement- 1 is true, Statement- 2 is true; Statement- 2 is a correct explanation for
Statement-1.

Answer: B

Solution:

Solution:

(0:0)

;:.- k4 I_‘2
Li:y—-x=0
L,:2x+y=0
Ly:y+2=0

On solving the equation of line L, and L, we get their point of intersection (0,0) i.e., origin O.

On solving the equation of line L, and L;, we get P = (-2, —2).

Similarly, solving equation of line L, and L;, we get Q = (-1, —2)

We know that bisector of an angle of a triangle, divide the opposite side the triangle in the ratio of the sides including the
angle [Angle Bisector Theorem of a Triangle]

CPR_ OP _ V(=2°+ (-2 _2v2

"RQ - 0Q  {(—1)P+(-2 V5

.. Statement 1 is true but ZOPR # £Z0OQR

So AOPR and AOQR not similar
.. Statement 2 is false

Question151

The lines p(p2 +1)x-y+q=0and (p2 +1)°x + (p2 + 1)y + 2q = 0 are
perpendicular to a common line for :



[2009]

Options:

A. exactly one values of p

B. exactly two values of p

C. more than two values of p
D. no value of p

Answer: A

Solution:

Solution:

Given that the lines p(p> + 1)x —y + g = 0 and (p* + 1)’k + (p*> + 1)y + 2q = 0 are perpendicular to a common line then
these lines must be parallel to each other,

" m1 =II]2
_pP*+1) _ _ (pP+1)?
-1 pr+1
>(p*+1)*p+1)=0
=p=-1

~.p can have exactly one value.

Questionl152

2

The shortest distance between the line y—x =1 and the curve x =y“ is :

[2009]

Options:

A ==

B. =

D. ==
Answer: D

Solution:

Solution:
Let (a% a) be the point of shortest distance on x = y2 Then distance between (a?, a) and line x — y+ 1 = 0is given by
ax1+by1+c =|a2_i+1|=i_ (a_12+§

JaZ + b2 V2 V2 2/ " a

It is min when a = % andD_ ;= ——= =




Questionl153

The perpendicular bisector of the line segment joining P(1, 4) and
Q(k, 3) has y-intercept —4. Then a possible value of k is
[2008]

Options:
Al
B.2
C.-2
D. -4

Answer: D

Solution:
Solution:

_3-4_ -1
Slope of PQ = KC1- k=1

.. Slope of perpendicular bisector of PQ = (k- 1)
Also, mid point of PQ( k;—l % .
.. Equation of perpendicular bisector of PQ is
y- 1= (k-1)(x- szrl
=2y —7=2(k-1)x—-(k*-1)
=2(k—1)x—2y+(8-k*) =0
Given that y-intercept
8-k _
5= -4
=28-k*=-8 or k> =16=k = +4

Questionl154

Let A(h, k), B(1, 1) and C(2, 1) be the vertices of a right angled triangle
with AC as its hypotenuse. If the area of the triangle is Isquare unit,

then the set of values which 'k' can take is given by
[2007]

Options:
A.{-1, 3}
B. {-3, -2}
C. {1, 3}

D. {0, 2}
Answer: A

Solution:



Solution:

Given :A(1, k), B(1, 1) and C(2, 1) are vertices of a right angled triangle and area of AABC = 1 square unit
Y

A(l.k

5
. B(l.1) 2 13
0 X
v
We know that, area of right angled triangle
= 2xBCxAB=1= 2(a)| (k= 1)

=>+k-1)=2=k=-1,3

Questionl155

Let P = (-1, 0), Q = (0, 0) and R = (3, 3V3) be three point. The equation
of the bisector of the angle PQR is

[2007]
Options:
A. \/2_§X +y=0
B.x+V3y =0
C.V3x+y=0

D.x+ ‘/733/' =0
Answer: C
Solution:

Solution: .
Given : The coordinates of points P, Q, R are (—1, 0), (0, 0), (3, 3V3) respectively.

Y4 R(.3v3)

P(-1,0) Q (0,0

_ Y=Yy _ 3V3
Slope of QR = —Xz —y =3

>tan® = V3 =0 = %
- LRQX = g

: - O_ 2m
. LRQP =1 3 3

Let QM bisects the ZPQR,



5 LMQR = %=>LMQX = 2?11
. Slope of the line QM = tan %ﬂ = V3

* Equation of line QM is (y — 0) = —V3(x — 0)
2y =—-V3x=>V3x+y=0

Questionl156

If one of the lines of my2 + (1 - mz)xy — mx? = 0 is a bisector of the angle
between the lines xy = 0, then m is
[2007]

Options:
A1l

Solution:

Solution:
From figure equation of bisectors of lines, xy = 0 arey = £x

(0.0)

~ Puty = =x in the given equation
rny2 + (1 - m2)xy —mx’=0
Somx? + (1- m2)x2 —mx’=0
21-m’=0=m==+1

Questionl57

If (a, a°) falls inside the angle made by the linesy = 7, x > 0 and

y = 3x, x > 0, then a belong to
[2006]

Options:
A (o0, 1)

B. (3, »)



b (-5.-3)

Answer: C

Solution:
Solution:
Clearly for point P,
Ys y=3x
.P(a, a%)
X
L,
o » X

+ = +
. | | .
— 0 3 o

+ - 3

| |
-% 0 ]
2z

Question158

A straight line through the point A(3, 4) is such that its intercept
between the axes is bisected at A. Its equation is
[2006]

Options:

A x+y=7
B.3x-4y+7=0
C.4x+ 3y =24
D.3x+ 4y =25

Answer: C

Solution:

Solution:



“\po. 5)

A3, 49

Qa9

O

’A is the mid point of PQ

.a+0 _ 0+b _ _ _
- = 3, 5 =4=a=6,b=28
: i ineis £+ ¥ =
. Equation of line is 6 + 8 1
or4x + 3y = 24

(]
Question159

If a vertex of a triangle is (1,1) and the mid points of two sides through
this vertex are (-1,2) and (3,2) then the centroid of the triangle is
[2005]

Options:

N
B. ( 3 3
c. (1,2
D. (3 %)

Answer: C

Solution:

Solution:
Vertex of triangle is (1,1) and midpoint of sides through this vertex is (-1,2) and (3,2)
Co-ordinate of B is (x, y)

X oo, Y o)y 1 (-3,3)
Similarly, co-ordinate of C comesout to be (5,3)

1- §+5 1+3+3 (1 7)

co-ordinates of B is

Thus centroid is, (hint: using formula of centroid)

Questionl160

The line parallel to the x -axis and passing through the intersection of
the lines ax + 2by + 3b = 0 and bx — 2ay — 3a = 0, where (a, b) = (0, 0) is
[2005]



Options:

A. below the x - axis at a distance of % from it
B. below the x - axis at a distance of % from it
C. above the x - axis at a distance of % from it

D. above the x - axis at a distance of % from it

Answer: A

Solution:

Solution:

The eqn. of line passing through the intersection of lines ax + 2by + 3b = 0 and
bx —2ay—3a =0is ax+ 2by + 3b + A(bx — 2ay — 3a) =0

=(a+DbA)x+ (2b—2aA)y+3b—-3ha =0

Required line is parallel to x -axis.

~a+bA=0=>A=-a/b

=ax + 2by + 3b — 2(bx — 2ay — 3a) = 0

b
2 2
=ax + 2by + 3b —ax + 2Tay+ STa=0
2 2
y(2b + 2%) +3b+ 2L =0

(2b2+2a2) __( 3b2+3a2)
y b - b

y = —_3(a2 + bz) = __3
2(b% + a?) 2
So it is 3 / 2 units below x -axis.

Questionl161

The equation of the straight line passing through the point (4,3) and
making intercepts on the co-ordinate axes whose sum is -1 is
[2004]

Options:

A 5—2=land S+ 1=1

B. 5 2 1 and 2+ 1 1
C.s+35=land 5+ 7=1

D. 5 + 2 1 and 3 + . 1
Answer: A

Solution:

Solution:



Let the required line be §+ % =1...0)

thena+b=-1=b=-a-1...[ii)

(i) passes through (4, 3), = % + % =1
=4b + 3a = ab ....(iii)

Putting value of b from (ii) in (iii), we get
a’—4=0>a=+2=b=-3

or 1 .. Equations of straight lines are

X, ¥ _ X .Y _
2+_3 10r_2+1 1

Questionl162

Let A(2, —3) and B(-2, 3) be vertices of a triangle ABC.
If the centroid of this triangle moves on the line 2x + 3y = 1, then the

locus of the vertex C is the line
[2004]

Options:

A.3x—-2y=3
B.2x—-3y =7
C.3x+2y=5
D.2x+3y=9

Answer: D

Solution:

Solution:
Let the vertex C be (h, k), then the
+Xx,+ +y,+
centroid of AABC is ( | );2 X3’ Y1 3;2 V3
_ ( 2—2+h —3+1+k)
3 3

_[h —2+Kk) .. _
_(§' 3 )Itlleson2x+3y—1
=2 _24+k=1-2h+3k=9

= Locusof Cis2x+ 3y =9

Question163

If one of the lines given by 6x* — xy + 4cy” = 0 is 3x + 4y = 0, then c
equals
[2004]

Options:
A. -3
B.1



C.3
D.1

Answer: A

Solution:

Solution:
3x + 4y = 0 is one of the line of the pair equations. of lines

6x2—xy+4cy2=0, Puty=—§x

4
we get, 6x° + %x2+4c(—%x)2=0
=6 + %+ %=0=c=—3
Questionl1l64

If the sum of the slopes of the lines given by x> — 2cxy — 7y2 = 0 is four
times their product c has the value
[2004]

Options:
A. -2
B.-1
C.2
D.1

Answer: C

Solution:

Solution:

Let the lines be y = m;x and y = m,x then
2c 1

m1+m2=—7andmlm2=—7

Given that m;, + m, = 4m;m,

2c _ _ 4 _
S- g =T g=ce=2

Questionl1l65

If the equation of the locus of a point equidistant from the point (a,;, b,)
and (a,, b,) is (a, — b,)x + (a, — b,)y + ¢ = 0, then the value of c is
[2003]

Options:



A. Ja,”+b,*—a,”—b)’

1.2 2 2 2
B. 58, +b2 - a, —b1

2 2 2 2
C.a,"—a, +b1 —b2

1,. 2 2 2 2
D. i(a1 +a,”+b;"+Db,)

Answer: B

Solution:

Solution:

(x—a,)*+(y—b)’ = (x—a,)* + (y = b))’

(a, = a,)x+ (b, =b)y + 1(a,’ +b,"~a ~b) =0
Comparing with given egn. we get
c=1@?+b’-a’-b?
Question166

Locus of centroid of the triangle whose vertices are
(acost, asint), (bsint, —bcost) and (1, 0), where t is a parameter, is
[2003]

Options:

A. (3x + 1)* + (3y)? = a% — b?
B. (3x — 1)* 4+ (3y)* = a®* — b?
C. (3x — 1) + (3y)? = a® + b?
D. 3x + 1)* + (3y)? = a* + b?

Answer: C

Solution:

Solution:
We know that centroid
X +X +X, VY, +Ys
(x,y) = 3 . 3

_ acost+ bsint+1

3

=acost+bsint=3x-1
_ asint—becost

- 3
=asint —bcost = 3y
Squaring and adding,
(3x — 1)* + (3y)? = a? + b?




Questionl167

If x,, x,, X; and y,, y,, y; are both in G.P. with the same common ratio,
then the points (x,, v,), (x,, y,) and (x;, y;)
[2003]

Options:

A. are vertices of a triangle
B. lie on a straight line

C. lie on an ellipse

D. lie on a circle.

Answer: B

Solution:

Solution:
Taking co-ordinates as
XY
A( il ) B(x, y) and C(xr, yr)
Then slope of line joining

1
s[1-1)
r r ( 1) X
x{1- =
r
and slope of line joining B(x, y) and C(xr, yr)
_yr=1) _y
x(r—1) X
m, = m

"" Slope of AB and BC are same and one point B common.
= Points lie on the straight line.

Question168

A square of side a lies above the x -axis and has one vertex at the origin.

The side passing through the origin makes an angle a ( O<a< ) with

the positive direction of x -axis. The equation of its diagonal not passing
through the origin is
[2003]

Options:

A. y(cosa + sina) + x(cosa — sina) = a
B. y(cosa —sina) — x(sina — cosa) = a
C. y(cosa + sina) + x(sina — cosa) = a
D. y(cosa + sina) + x(sina + cosa) = a

Answer: A



Solution:

Solution:
Co-ordinates of A = (acos «, asina) Equation of OB,

= I
y = tan( 7 + a) X
CAL" to OB
.. Slope of CA = —cot( % + oc)
Equation of CA

y—asin(x=—cot( %+a)(x—acosoc)
. o _ _
=>(y—as1n(x)(tan( Z+(x) ) = (acosa — x)
tan%+tanon
=(y —asina) = (acosa — Xx)
1—tan%tan(x

=(y —asina)(l + tana) = (acosa — x)(1 — tan «)
=(y —asina)(cosa + sina)

= (acosa — x)(cosa — sina)

B

>
X

=y(cos + sina) —asinacosa — asin’a

= acos’a — acosasina — xX(cosa — sin )
=y(cosa + sina) + x(cosa — sina) = a
y(sina + cos ) + x(cosa — sina) = a

Question169

If the pair of straight lines x* — 2pxy — y* = 0 and x> — 2qxy — y° = 0 be
such that each pair bisects the angle between the other pair, then
[2003]

Options:
A.pg=-1
B.p=q
C.p=-q
D.pg=1.
Answer: A

Solution:

Solution:

Equation of bisectors of second pair of straight lines is,
qx2+2xy—qy2 =0...()

It must be identical to the first pair ....

X2—2pxy—y2 =0...(i

from (i) and (ii)
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Questionl1l70

A triangle with vertices (4,0),(-1,-1),(3,5) is
[2002]

Options:

A. isosceles and right angled

B. isosceles but not right angled

C. right angled but not isosceles

D. neither right angled nor isosceles

Answer: A

Solution:

Solution:

AB={(4+1)+(0+1)*=v26
BC=VB+1)°+(5+1)°=v52
CA=1{(4-3)%+(0-5)*=v26

"AB = CA

- Isosceles triangle

" (V26)* + (V26)? = 52

BC? = AB* + AC?

. right angled triangle,

So, the given triangle is isosceles right angled.

Questionl71

Locus of mid point of the portion between the axes of xcosa + ysina = p

where p is constant is
[2002]

Options:

2 2_ 4
A. x +y—§

B. x* + y? = 4p?
c. Ly 1_ 2
X2 y2 p2
1 1 4
D. =4+ ===
X2 y2 p2
Answer: D

Solution:



Solution:
Y

M (x.. y.)

9] A
Equation of AB is
Xcosa + ysina = p;
_, Xcosa , ysina _ 4
p p
X y —
+ - =
p/cosa p/sina
So, co-ordinates of A and B are

(=2 0] and (0, -2

Cos sin @
So, coordinates of midpoint of AB are
= p p
M (x;, ) ( 2cosa’ 2sincx)

- p - _Db
*1T Zcosas&’! T 2sina
=cosa = p/2x, and sina = p /2y,
scos’a + sin’a = 1
1 1 4
2t 5= =

X y p

Locus of (x;,y,) is

Questionl172

The pair of lines represented by 3ax” + 5xy + (a® - 2)y2 = 0 are
perpendicular to each other for
[2002]

Options:

A. two values of a
B. Va

C. for one value of a
D. for no values of a

Answer: A

Solution:

Solution:
We know that pair of straighty lines
ax’ + 2hxy + by® = 0 are perpendicular whena+b = 0
3a+a’-2=0=a"+3a-2=0
-3+v9+8 _ -3xvV17
2 B 2

=a =

Questionl73



If the pair of lines ax” + 2hxy + by2 + 2gx + 2fy + ¢ = 0 intersect on the y
-axis then
[2002]

Options:

A. 2f gh = bg® + ch?
B. bg2 # ch?

C. abc = 2fgh

D. none of these

Answer: A

Solution:

Solution:

Put x = 0 in the given equation
=by* + 2fy+c =0

For unique point of intersection, f2—bc=0
saf?—abc=0

We know that for pair of straight line

abc + 2fgh — af? = bg? — ch? = 0

=2fgh —bg® — ch®’ = 0




