JEE Advanced Mathematics 10 Years Topicwise Questions with Solutions
STRAIGHT LINE

Question Stem for Question No. 1 and 2

Question Stem
Consider the lines L; and L, defined by
L, :xﬁ-l—y—le and L, X2 —y+1=0
For a fixed constant A, let C be the locus of a point P such that the product of the distance of P from
L; and the distance of P from L, is A2, The line y = 2x + 1 meets C at two points R and S, where the

distance between R and S is +/270 .

Let the perpendicular bisector of RS meet C at two distinct points R' and S'. Let D be the square of the

distance between R' and S'.

1. The value of A% is . [JEE(Advanced) 2021]
2. The value of D is . [JEE(Advanced) 2021]
3. Let a, A, m € R. Consider the system of linear equations

ax +2y=»A

3x-2y=pn

Which of the following statement(s) is(are) correct ? [JEE(Advanced) 2016]

(A) If a = -3, then the system has infinitely many solutions for all values of A and p
(B) If a # -3, then the system has a unique solution for all values of A and p

(C) If A + u =0, then the system has infinitely many solutions for a =-3

(D) If A + p # 0, then the system has no solution for a =—3

4. For a point P in the plane, let d;(P) and d,(P) be the distances of the point P from the lines x —y = 0 and

x +y = 0 respectively. The area of the region R consisting of all points P lying in the first quadrant of the

plane and satisfying 2 < d;(P) + d2(P) <4, is [JEE(Advanced) 2014]
5.  Fora>b>c¢>0, the distance between (1, 1) and the point of intersection of the lines ax + by + ¢ =0 and

bx + ay+ ¢ =0 is less than 242 . Then [JEE(Advanced) 2014]

(A)atb—-c>0 (B)a—b+c<0 (C)a—-b+c>0 (D)a+b—-c<0
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Sol.

Sol.

SOLUTIONS
Ans. (9.00)

|x/§x+y—l||\/zx—y+l|:
I

2x* —(y—l)2

}\12

=12, Ciox’ ~(y-1) =3

2

liney =2x + 1,RS=\/(X1 —X2)2 +(Y1 _Yz)

R(x1,y1) and S(x2,y2)
y1=2x;+landy, =2x; + 1

= (y1—¥y2) = 2(x1 — X2)

RS=1[5(X1 —x2)2 =\/§|x] —x2|

solve curve C and line y = 2x + 1 we get

2
2x? —(ZX)Z‘ =3\ = x? =£
RS=+/5 23 =300 =+/270
2

=300% =270 =A% =9
Ans. (77.14)

Rl

R(X,y) Ao oY)
Sl

1 bisector of RS

T= X +X, ¥Y1+Y,
2 72

Here x; +x,=0
T=(0,1)

Equation of
R'S': (y—l):—%(x—0)3x+2y:2

R'(a1,b1) S'(az,b2)

b

Sol.

Sol.

D = (a; —ay)" + (b; — by)* = 5(b; — by’

solve x +2y =2 and ‘2){2 —(y—l)2 =3)7
2
3L
8(y—1) - —12‘=37»2:> —12=—\/_
By =) e
V7 V7 J17
2\/57\,2 5x4x3\?
D=5 -
J7 7
:M:W.m

Ans. (B, C, D)

ax +2y =\

3x-2y=p

for a=—3 above lies will be parallel or coincident
parallel for A + p # 0 and coincident if A + p=0
and if a # -3 lies are intersecting

= unique solution.
Ans. (6)
Let P(x,y) is the point in I quad.

X—-y X+y

V2 | |2
2\/§S|x—y|+|x+y|ﬁ4\/§
Case-l: x>y

W2 <(x—y)+(x+y) <42

Now 2 < <4

+

X<y X

22

2 = x=y

\2 2\2
=  xe[v2,242]

Case-Il : x <y
2\/§£y—x+(x+y)ﬁ4x/§

ye[\/E,Z\/E]
A= (2\/5)2—(\/5)2=6
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5. Ans. (Aor Cor A, O)
N 0.1

Sol.
2n/3

(\/% Oj\\/?)ﬁy:l

Point of intersection of both lines is

)

Distance between(—(aib),—(aib)}

& (1,1) is

b 2
Distance = Mx 2< 2\/5

(a+Db)
atb+c< 2(a+b)
atb-c>0
According to given condition option (C) also
correct.
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