Point and Straight Lines Al-l-!.®

Point and Straight Lines

SOLUTIONS

EXERCISE - O
1. Ans. (B)
. 1 1 1 4
x-coordinate=1+—+—+....&0¥———=—
4 16 1-(1/4) 3
y-coordinate =%—1+i ....... __1/2 2

8 167" 1+(1/4) 5
2. Ans. (D)

C<E = A+B>E
2 2

= sinA > cosB & cosA < sinB
= cosB - sind < 0 and sinB - cos4A >0

3. Ans. (A)
Letitbe (a, b)
2.1
2a+1: 3 3 ,-1
3 3
4.4
20+410_3 3 ., 1
3 3 3
4. Ans. (C)

It is a right angled triangle
= Orthocentre will be vertex containing | sides

5. Ans. (A)
0 11 (2,2)
% a 0 1j==2
2 21 (0,1
2-a)+2a)==%4
24+a=14 @0)
a=-6,2
Sum =-4
6. Ans. (A)
Let the linebey -2 = m(x - 2)
— A= (0,—2m + 2) and Bz(zm_z,oJ Ly
m
Since A lie on +ve y-axis and B lies on +ve x-axis therefore \ A
—2m+2>0and 2m—2>0 \QZ) X
m >
—>m< landm € (—,0) U (1, ) B

=>m<0
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Area =1x(—2m+2)(2m_2)=9
2 m

=-2m—-1)2=9m =2(m-1)2+9m =0
=2m?>+5m+2=0
Since D > 0, product> 0, sum <0

= both root negative

.. Sum of possible value of m = —2.5.
7. Ans. (A)
Centroid= E, ﬂ
3" 3 C(h, k)
Liesonline2x +3y =1
S0, 20, 3K=2) 4
=2h+3k=9 A(2,-3) B(-21)
=2x+3y=9
8. Ans. (B)
(2h)? + (2k)? = 102 (0, 2k)
= h? + k% = 25 &0
= x%+y%2=25 T
9. Ans. (D) (2h,0)
-3 7a .
3x+4y=7a= y=—x+— (1
y Y= X+ ()
3x+4y=7b= y=_—3x+m .(ii)
4" 4 i
4x+3y=7c=> y:_—4x+E ..(1ii)
3 3 (iv) (i),
-4 7d , mo—
dx+3y=7d= y=—Xx+— (iv) >
37 3 T
[ —7_a c —E m, =
1 ’» M2 T 4
7c 7d
d=—,d,=—
377 3
¢, —¢,)(d, —d
Area of parallelogram = (e -c,)(d, ~dy)
(m, —m,)
G55
_\4 4/\3 3
G
7+7
4 3
=7|(a-b)(c-d)
Hence options (D)
[2] www.allen.in
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10. Ans. (B)

A sina cosa
1 cosa sina|=0

1 —-sina cosa
= A =cos2o + sin2a

11. Ans. (D)

a am 1
b mb+b 1|=0
¢ mc+2c 1

CZ —> CZ —‘mCl

a 0 1
=\b b 1/=0
c 2¢c 1

a(b-2c)+ 1(2bc-bc) =0

ab + bc = 2ac

21,1
b a c

12. Ans. (D)

We need to find equation of AC.

Diagonal belongs to two families of lines

Ly+AL; =0and L, +pulL; =0

> B+20)x+y(Br-4)-5A=0&(3+2u)x+y(Bu-4)=3
3+2h 3h—-4 -5h 3

= = = = A== A Li=2x+3y=0
3121 3u-4 -3 5 1= 2T 3 = U B(0,0)

Equation of AC :
21, 1y 15 4
5 5 5 D C
L;=2x+4+3y—-5=0
=21x-11y-15=0

13. Ans. (B)

L,=3x—4y—-3=0 L,=3x—4y=0

.+ A =0, It represent pair of straight lines

Letx? +2xy+y2-3x-3y+2=(x+y+k)x+y+ky)
On comparing coeff.

ki+k,=-3and k;k, =2

Onsolvingk, =-1;k, =-20rk; =-2;k; =-1

=k #k;

Hence, lines are parallel - (B)
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14. Ans. (B)

. 0, P, B are collinear

8

y 1 c =c

. Mop = Mpg = Eza p— yza (1,1) Q |9—C|
1 A . B(9,1)
Area of AOAB = 1-1-8 = 4 sq. unit 1-y
2 P(c,y)

.. Area of ABPQ = lArea of AOAB = 2 sq. units 5

2 (0,0) ¢

- ‘%-PQ-BQ‘zZ - %(1—}/)(9—6):12

- %(1—%)(9—C)=i2

= ¢ =3 or 15 (reject) ; {* 0 <c <9}

=c=3
15. Ans. (B)

y = mx + b cuts x-axis at (—%, Oj

Since _b <0; (2009, 0) won't lie on the line.
m

16. Ans. (C)

Let Bz[h, 29;2hj & CEEK, %)

29—2h+162—k 12

h+k=10 &

=>h=48&k=6
B=(4,7)&C=(6,5)
Equation of BC = y-5=-1(x-6)
=>x+y=11

17. Ans. (B)

A(2,-3)

2x —y =10 C(4,1)
(a,2a —10)

° mAB X mBC = —1
(2&—10+3)(2a—10—1j
= =-1
a—-2 a-—-4
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A(2,-3
= a=5o0r % (reject) ( )
.. Area of AABC = %.AB.AC
1 : B C(41)
=E.«/18 J_ = 3 sq. unit (5,0)
18. Ans. (B)
.+ Point A(4, -2) & B(2, -4) lie same side of the given line 2x -y + 5 =0
Let point 'P' lie on the line2x -y +5 =10
o P(a,2a+5) A(4,-2) B2, )
|PA-PB| < AB P(a,2a +5)

{In a triangle, difference b/w two sides always less than
the third side}
So, |PA - PB|pin = AB

{But in this case all three points 4, B, P must be collinear}

P(a,2a +5)

S Myp = Myp
2a+5+2 —4+2
= —

a-4 24
=a=-11
So, point ‘P’ is P(-11,-17)
19. Ans. (A)

K2+ 1Dx-2)+k(y+2x)=0
Pointis (2, -4)
y+4=2(x-2)=y=2x-8
20. Ans. (B)
5x% +12xy — 6y% + 4x(x + ky) — 2y(x + ky) + 3(x + ky)* = 0
= x2(12) + xy(12 + 4k -2 + 6k) + y?>(-6 -2k + 3k?) = 0
= 12x% + (10k + 10)xy + (3k?-2k-6)y2 =0
For equally inclined lines,
10k+10=0=>k=-1
21. Ans. (A)

‘\/x2 +(y—4)y —\/x2 +(y+4)

=6

2x% +2y? +32+2\/(x2 +(y—4)2)(x2 +(y+4)2) =36

= x* + x%[2y? + 32] + (y? — 16)% = [2 -x? — y?]?
= x* + y* + 2x2y? + 32x% — 32y? + 256

=4+ x* + y* + 2x%y? — 4x? — 4y?

36x% —28y%2 +252=0

9x2 —7y2+63=0
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22. Ans. (A)
X1 +y1=-8x+y, =-8,x3+y; =-8
Now Area of A formed by points
(x1,¥1), (x2,¥2), (x3,¥3)
1 Xl yl 1 Xl + yl yl
A:E X, y, 1 :E X +Y, Y,
X Y, 1 X+Ys Vs
1y 1
=%(—8) 1 vy, 1/=0
1 vy, 1

.. Points are collinear = hence option (A)
23. Ans. (B)
Let slope of initial line is m.
y-4=m(x-3)
y=4-3m
Line reflected off y-axis is
4-3m

y-(4-3m)=-m(x) = x=

Line reflected off x-axisis y - 2 = m(x - 8)
(x,0) lies on this line

24. Ans. (B)
cosO(x+y-9)+sinf(x-y-3)=0
= M=(6,3)
Reflection of M iny = x = (3, 6)
25. Ans. (B)
m+m?=6m3=a
=m3+m®+3m3(m +m?) =216
=a’+a+3a(6) =216 =>a%*+19a-216 =0
sum =-19
26. Ans. (D)

| 0,3)

(=1,0) (0,4)
(3,0)
(O' _2)
-1, 3]
-2, 3]
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27. Ans. (A,B)
*x2-3|x|+2=0
*y2 3y +2=0
= [x|?-3|x]+2=0=y=1or2
= |x|=1o0r2
=>x=%1or+2
so, possible verties of square(s)

(1,1),(2,1),(2,2),(1,2)| option (A)

*[(-1,1),(-2,1),(-2,2),(-1,2)| option (B)

28. Ans. (B,C)
Altitude fromB - x =0

E3

Altitude from 4 — y = %(x +a’)

Solving, (o, %a'j

Also, as they are concyclic,
aa' = bb'

= (0, aTa')z(o, b")

29. Ans. (C,D)
a? — 6ab + 9b? = 4¢?
= (a- 3b)? = (2¢)?
=>a-3b-2c=0o0ra-3b+2c=0

:{_lﬁ) & (1,_5)

22 2 2

30. Ans. (B,CD)
(3x2 4+ 10xy + 8y? + 14x + 22y + 15)
=Bx+4y+c)x+2y+cy)
=1 +3c; =14 & 2¢ +4c, =22
=c¢; =5,c,=3

5
=>mt+my=-————=——
1 2 4 4
w214
e 4)\ 2) 8
23,1
tan0= _Z
1+— 11
8
2
sinf=——
5\5

P=(1,-2)=1+(-2)=-1

A

x=-2 x=-1 x=1 x=2
(-2,2) (-1,2) (1,2) (2,2) y=2
2
y=1
(-2,1) 11 1| (1,1 1)
2 1 0 1 2 g

www.allen.in
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31. Ans. (B,D)
m+m? = m3 =a
(m +m?)3 =216
m3 +m® + 3m3(m +m?) = 216
a+a?+18a =216
a?+19a-216=0
(a+27)(a-8)=0

a=8 (+a>0)
24dh*—ab  249-8x1 2
tan0= = =—
a+b 8+1 9
tanze:ﬂ
1-tan“ 0
2
B 2><5 _ﬁ
1_i 77
81

32.  Ans.(ACD)

A(4,-1)

X—y—1=0 n—1=0

‘. BD is the interval 2 bisector off ZABC

.. image of point A through line BD must Lie on side BC.

*A(4,-1) 0 A(4,—1)
—y-1= -
P! xX—y 0 A x—1=0
¢ ¢
Ri(ay, by) R,(ay, by)
Py =(0,3) Py =(-2,-1)
.. equation of BC

y-3=(x—-0) (ﬂj

0+2
L 2x-y+3=0
B =(1,5) C=(-4-5)
equation of line AB equation of line

2x+y-7=0x—-2y—6=0
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33. Ans.(B) A(1,2)
B'is reflectionof Binx +y =0 *-.
AB'=x=1 oM
M=(1,-1) o \\‘
Reflection of M inx = y=(-1,1) B(3,-1) B'(1,-3)

34. Ans.(D)

In AABM,

AB + BM > AM = AB > |AM — BM|

= Maximum value of [AM — BM| = AB

= M is point of intersection of lines AB & x +y =0
=>M=(7,-7)= MN =10

35. Ans. (A)
|AM — BM| is minimum when AM = BM.
Let M = (h,—h)

(h—1%2+ (h+2)>=(h—-3)%+(h—1)?

2 2
11 21 13
Area of triangle AMB =E3 -1 1 =Z
11
2 2
36. Ans. (C)
’ - D
ar(cDFE) =1-| X |- 0= c
2 2
C2-X—1+x  1+4x-x* _1+1/4—(x-1/2)
2 2 2 F 1
X

. 1
Maximum at X = E

: A" x E 1-x B
Max. Ar(CDFE) =§

37.  Ans. (AB,C)

—rcos8,rsinf rcosf,rsinf
D C
P(x,y)
. B ,
—rcos6, —rsinf rcos6, —rsinf

(PA)? — (PB)? + (PC)? — (PD)?

(x +rcos0)2 + (y + rcos0)? - (x - rcos0)?
- (y + rsinB)2 + (x - rcosB)2 - (y + rsinB)>2
- (x +rcosB)2- (y -rsin0)2=0
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38. Ans. (C)
(A) Triangle formed by coordinate axes and line 3x 4+ 4y = 2 will have vertices (0, 0), (4, 0) and (0, 3)
Therefore coordinates of the incentre will be given by

5.0+4.0+3.4 5.0+4.3+3.0

, = (a,b)
5+4+3 5+4+3

La=1b=1=a+b=2

6
(B) Perpendicular distance from origin to the line 2x — 3y = 61is p= E

So, equation of line in new position is
2x — 3y =\
_ 6

A
= —1 =|A|=6-+/13
\/13‘ J13 I

Perpendicular distance from (0, 0) to this line is

So equation of the line is 2x—3y=6—\/ﬁ
S>k=—-lorlk|=1
(C) Letthe pointbe (a, a - 3)
4a-3(a-3)-12_
5 |
.. A=8,-2 = their sum = 6.
(D) Putx =2inx + 2y =4 and x + 2y = 5, then

a-3_y
5

y=1andy=%

3
l<ac< 2 = Integral value ofa =1

39.  Ans. (A>R; B5P; C5Q; DoT)
(A) IfBis (h k)
h—13 k-16 —2(39-64)

3 -4 25
h—13:k—16= 2
3 —4

=>h=19,k=8=1linedBis3y=x+5
(B) . Point (13, 16) lies on side AC

o, o163 13
13-4 9
(C) Other bisector is
4x 4+ 3y =4

passes through (4,3) = A =25

: 25
x-lntercept = —
4
. . 13
(D) Line AC is (y—3)=?(x—4)
. . 1
&line BD is (y — 8) = —;(X—19)

17 19
= Solve to get vertex C [7. 7}
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EXERCISE - S
Ans. (5)
If P lies on angle bisector of /BOA or ZBAD
then it equidistant from sides OB and OA or AB and OA. Point P must lie in shaded region required
region is shaded region.
[ is incentre

(6(3)+3J§(0)+2J§(6) 6(@)+0+0]

6+2\/§+2'\/§ '6+2'\/§+2\/§ 0B=2\/§,AB=2\/§
j B(3,V3) 0A=6

|6(3+2J§) 63
6+4\/§ '6+4«/§

1 63 93 3-23

=_x6Xx = X 0(0,0 Y T A(6,0
2 64403 34243 3-23 ©0 (&0)
9v3(3-243) 9x3(v3-2

_9BB3-28) _9x303-2) g, p3

-3 -3

a=2andb =3

Ans. (3)

242 4+ 182 = 302

= Right angle A

Circumcentre: Mid point of hypotenuse Y
0(9,12) I B(0,24)

In centre :-
1
s 50824 N\,
=_ =< @ — 24|
r 18430524 =6 S 1%

S ; _
2 e
then I(6, 6) Ans T

ol o1 (18,0), ¥
centroid - (0+138+0,0+03+24] ol s -

y

G(6,8)

9 12 1

NowtheareaofA=%6 6 1/ =3
6 8 1

Ans. (91)
AY

[A(0,12)

M
&(46)

LICION

L L
C y=-1 [(0,-1)

www.allen.in [11]
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The perpendicular bisector of AB is 2x — 3y + 10 =10
Point C is intersection point of 2x — 3y + 10 =0

and y = —1, which is [—%,—1)

Now Area of triangle ABC where A(0, 12) B(8,0) and C (—12—3,—1j =91 sq. unit

Ans. (47)
PA?> = 26 = PB? = PC?
= (a-2)2+(3+20)2=(p-2)2+(B-6)2=26

== _—13 or 1
o =1 (rejected because vertices A and C coincide)

Hence(x:_T13 and =7

B= (__BEJ C=(7,4)
5 5

The equation of BC is x + 8y = 39
= (p+q) =47 Ans
Alternatively:

Slope of line EP = %

1_3+a+l 1 _,(4+a A(1,-2)
2 2_0c+1' 2 3-a
2

3-a=16+40 = 50=-13 = a= —

Slope of line PG =-1

B-5
2 -1t
p+1_,  p-3°

2

-B+3=0-11; 2B=14; B=7

B = (__13'?) C=(7,4)

5
The equation of BC is x + 8y = 39
=@+tq =47
Ans. (6)

y2—4y+3=0

-3 0-1D=0=y=3y=1
x2+4xy+4y2 —5x—10y+4=0
=>x+2y—4=0&x+2y—1=0
Now

x% + 4xy + 4y?-5x - 10y + 4

[12]
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=(x+2y+c)x+2y+c)=x2+4xy+4y?> + x(c; + ¢,) +y (2¢c, + 2¢1) + ¢1¢,

compare=c¢; + ¢, =- 5

C(-53) \ /qf,\y
\ %

4 y=3
C1C2 = 43C2= _— 3
Cl
x+2y=4
c +i=—5:> ¢’ +5¢, +4=0
S 1 +5C D(=1,1) 1 A(Z,lN:l
(c+ D+ D=0 ) x+2}’—1=00\\ B
1 =- 4 C1=- 1
Cy = - 1 Cyr = - 4 v
Area of polygon =3.2 =6 Ans.
6. Ans. (8)
oc—i+ A + A + A +
222 42 82
. s 3/
I8
:ﬁzx\/i=6
1
2
45°
L S a2 M2
NN AN N 1+1 3
2
b 2 i 1 1
H(2,4) G(33) 0(7/2,5/2)
oa=6,p=2
7. Ans. (6)
point Q is on \/§x—4y+8:0 so it will satisfy this equation y4
JBr r .
\E[\/_—T —4 2—5 +8=0 r P(\/§,2)
/
3 3 8+2r+8=0
o .
0 > X
o) 7

r=-—6
So, PQ = 6 Ans.

\/gx—4y+8=0

www.allen.in
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8.

Ans. (24)

Equation of pair of straight line is. Ay

x2-3y?-2xy+8y-4=0 \
(0,2)

=x2+(-2y)x +(-3y*+8y-4)=0
L= 2YEN(2y) —4(-3y* +8y -4)
2 (=2,0) @ , .,

2y+4[4y*+12y* -32y+16 (—5,—-1) 0(0,0) "
= 2 A /

x+y=2
_ 2y+416y*-32y+16

Ly

2
2 _ L,(m = —1) (paralleltox +y = 2)
_ 2yJ_r4~/y2 2y+1 =Yi2m 2

=>x=y +2(y-1) =>2x=y+2(y-Dorx=y-2(y-1)
=>x=3y-20rx=-y +2
Let the equation of straight line passes through point (-5, -1) & of slope m is
y+1=m(x+5)
=>y+1=mx+5m
Lines passes through point 4 such that origin is interior part of A. We have to form a triangle using
sidesx +y =2,x =3y -2 &y + 1 =mx + 5x such that origin is the interior. It is possible only
when line passes through point (-5, -1) lies between line L; & L,
. -1-0 1
Slope of line L; = =0 =
Slope of line L, =- 1
So, slope lies between (-1, 1/5)
Thereforea =- 1and b=1/5

a+bl2 =-1+52
=-1+25=24
Ans. (89)
AB=+7"+24% =25 A
AC=+9*+12* =15
AD is internal angle bisector
BD AB BD 25 5
- — e = — =—=—
CD AC CD 15 3

5 3
(545 —35-57) _( . -23 B > c
8 8 2
-23
2 3_ 1
AT 548 2x3 2
Equation of AD:

y—5=_711(x+8) —11x+2y+78=0

So,a=11&c =178
a+c=89

[14]
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10. Ans. (2)

Fixed point is arithmetic mean of coordinates of vertices
_ —2+0+4+3+2-1

1

6
-1-2+0+2+3+4
= q= =1
6
Lptq=2
11. Ans. (0)
2
H
(4,b)

(b, 2b - 8)

As H, G and S are collinear

4

—4

b
b 2b-8 1|=0=| b-4
—(b+4) 16-2b 0

= (b—4)(16—2b)+(b+4)(b—8)=0 = 2(b—4)(8—b)+(b+4)(b—8)=0
= (8—b)[2b—8—(b+4)]=0 = (8—b)(b—12)=0

Also
. _8+4:b = b:_—4

3 3
And 1040 o g =g

But no common value of b’ is possible.

12. Ans. (7)

Using section formula A(

8

1

1

3k—5 5k+1
k+1 k+1

Area of triangle ABC is 2 sq. units

1 5
:>E 7 -2 =+
3k-5 5k+1
k+1 k+1
Operating R, >R, —-R; R, >R, —R,
1 5
6 -7 =t4
3k-5 5k+1_5 0
k+1 k+1
www.allen.in [15]
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13.

14.

15.

:6(5k+1—5k—5j+7(3k—5—k—1

k+1

-2

31

—-24+7(2k—6)=+4k+1) = k=7 or k=?

Ans. (8)

Given pair of lines X* —(y* —4y+4)=0

=X —(y-2)=0
=>(x+y—-2)(x—y+2)=0

y

0, 3) x-y+2=0

A(-2,0) '

Required areais A= 1_21 =

N =

Ans. (2)

x+y=2

x+y=3

Lines (a+b)x+(a+3b)y+(b—-3a) =0 or a@x+y—-3)+b(x+3y+1)=0 are

concurrent at point of intersection of lines 2x + y —3 = 0and x + 3y + 1 = 0 which is (2,- 1).

Now line mx + 2y + 6 = 0 must pass through this point

=2m-2+6=0o0orm=-2.

Ans. (5)
P is orthocentre
= AP 1 BC

(2

= E:> p=>5
p

«BP 1 AC

27-2q
18+¢

-1 —=q=27+18

=q =45
L p+q=5+45=50

A(1,-2)

C

X+py=q
9 29 3p+q 9-3
2p—1'2p-1 p+1 p+1

[16]
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16. Ans. (5) Y

Since Z/BCA=90°

Points 4, 0, B, C are concyclic
Let LAOC =0

/BOC =Z/BAC

tan| = -0 :i
2 12

5 C(x, y)
12

13

X 0

—=i:>12x—5y=0
y 12

EXERCISE - JEE (Main) PYQ

1. Ans. (4)
Consider equation of ABis3x — 2y +6 =0 ..(i)

and equation of AC is 4x + 5y —20 =10 ..(ii)

1 5

m

BE:— =
m, 4

Equation of BE : 5x—4y—-1-0 ...(iii)

Solve (i) & (iii) to get point B

BE(—lE’»,—EJ
2

Equation of BC : y+3—23:(x+13)g

= | 26x-122y-1675=0 |

2. Ans. (4)
Y

¢ B(0,3)

ul Aa, 0)
(0,0) i

Let A(0,0) and B(0,B) be the vertices of the given triangle AOB
= |op| =100

= Number of triangles = 4 x (number of divisors of 100)
=4x9 =236

A[10 84
23 23

1,1)

www.allen.in
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3. Ans. (2)
Y

B(0,6
D

(1)

A
'/

(0,0) 3

Ir r)z(axl+bX2+CX3 ay1+by2+cy3J :£6(8)+8(0)+10(0) 6(0)+8(6)+10(0)j

a+b+c ' a+b+c 6+8+10 ~  6+8+10
:(ﬂ’@) 2(2’2)
24 14
4. Ans. (2)
mpp X Myp=-1 = (EJX(H):—l
4-0 a-0
= b+4a=0 ()
- (b-2)) (3)_
myp X Mep=-1 = (ﬂ]x(zj_—l
= 3b-6=-4a = 4a + 3b = 6 (i)
From (i) and (ii)
a= _—S,b =3
4
... IInd quadrant.
Option (2)
5. Ans. (4)
Solvingx +y = 3 and x-y =-3 are A(0, 3)
% +0 =2; xq = 4 similarly y; =5 D(x3' y3) C(x1, ¥1)
=C=(4,5)
Now equation of BCisx —y =-1 X—y=-3 ~(2.4)
and equation of CDisx +y =9
Solvingx+y =9 andx —y = -3 A x+y=3 B(x2, y2)
Point D is (3, 6)
6. Ans. (3)
-h YA
Slope of AB = M
Equation of AB is hx + ky = h? + k? B
A(h2+k2’0J’B(0'h2+k2J P(h, k)
h k
AB = 2R X
= (h* + k?)? = 4R*h*k*

= (x% + y?)3 = 4R%x?%y?

[18] www.allen.in
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7. Ans. (1)
Now 15 St‘ _it] |
A y-axis
o 108t 18t p E 153t)
o 5
15 -15 < >
. t:— or t—— 0(0,0) x-axis
(15 15)
* quadrant
N
or P(_—B,Eje 1" quadrant
2 2
8. Ans. (3)
Equation of L, is ——lx+E
a LS Y= (hk)  (12) (-34)
() Ly
Equation of L, isy = 2x — 5
(i) (4.3)
By (i) and (ii)
x=3&y=1 L,
=>h=3,k=1
k 1
= —=—
h 3
9. Ans. (3)
x=2+rcosf
y=3+rsinf
=2+rcos8+3+rsinf =7 =r(cosf +sinf) =2
= sinf + cosf = Z:i:il = 1+sin260 = l:sin2¢9 = _3
r +4 2 4 4
—4+47
Mo 3 3m+8m+3=0= m= 7
1+m 4 3
2
1—ﬁ_(1—\/7) 8-2\7 -4+47
1447 1-7 -6 3
10. Ans. (2)
/3y =x+7
A P(-15) D (6,5)
(=8,5)
0
(=1,2)
B / c
www.allen.in [19]
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11.

12.

AD =14

P (750 240 5 p(-15)

Since OP 1 AD = 0(—1,qa)
Liesonline3y=x+1=2>a=2
~0P=3=>AB=6

Area (A) = 6 x 14

=>A=84

Ans. (1)
(0,2)

(-2,0) (2,0)
(0'_2)

|x-y| <2 and [x +y| < 2
Square whose side is 242
Ans. (1) or (2)

m,; =tan75° = V341
3-1
orm =tan15° :E \zg( m
\/§+1 o 4 le 2
<] 75°0r15°
mzzi:@ (0,0)
m, \/§+1 L
+y=0
-1 —(\/§+1) A
or my= —=—=—>=-
m B-1
=S>y=myx+C
—(\/§—1)x —(\/§+1)x
=>y=———"+C=L or y=————+C=1L
Y= B RN
Distance from origin = 4
C

=4 or

1+

(1)

——8\/5 or ——8\/5
"B T T (B

= (ﬁ—l)y+(\/§+1)x=8\/§
or (J§—1)x+(J§+1)y=8J§

[20]
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13. Ans. (3)
oa—P _1
20—
3a=2p
20+
2
o

h=

2h="2

2
o+p

ul
QN‘

14. Ans. (5)
P is centroid of the triangle ABC

=>P= (g,gj
6 3

=PQ =5
15. Ans. (3)
AB:3x+y-2=0

Also, %x\/ﬁxh:S

—h=410
|40 2|
= _A-10=>1r=3,-2
J10
16. Ans. (2)

Centroid of A= (2, 2)

line passing through intersection of
x+3y-1=0and

3x-y + 1 =0, be given by
(x+3y-1)+ABx-y+1)=0

-+ It passes through (2, 2)

:>7+51=0:>k=—%

.. Required lineis 8x-11y + 6 = 0

.+ (-9, -6) satisfies this equation.

www.allen.in
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17.

18.

19.

Ans. (4)

Given that both points (1, 2) & (sin 8, cos 8) lie on same side of the linex + y-1 =10
So, (Put (1,2) in given line) (Put (sin 8, cos #) in given line) > 0

=((1+2-1)(sin®+cosB-1)>0
=sinO+cos0>1 {+by\/§}

= isineﬁtic056>i

N RN RV

. T 1
= sin| 0+— [>—
( 4] 2

T T 3m
= —<0+—<—
4 4 4

= 0<(9<E
2

Ans. (4)
Slope=m=—
P 1-K
Equation of 1" bisector is
y+4=(k—-1)(x—-0)
=>y+4=x(k—-1)
= Z+4=E(k—1)
2 2

2
= 1—5:k 1:>k2:16:>k:4,—4

Ans. (30)

Apply distance between parallel line formula
4x-2y+a =0

4x-2y+6=0

oa-6/ 1

25| 5

|a-6]=2=>a=8,4

sum =12

again
6x—3y+[£=0
6x—3y+9=0
B-9| 2
35 5

|f-9] =6=p=15,3
sum =18

sum of all values of & and 8 is = 30

\’2\
A

Q(k,3)

M )
P(14) [ 2 zj

[22]

www.allen.in



Point and Straight Lines

ALLEN

20. Ans. (2)
For point 4
tan60°= 2\/5_ K
2-1
J3=23-k
. k=43
SO0 point A(l,\/g) =1
Now slope of line AB is m,p = tan1202
Myg :_\/§
Now equation of line AB is
y-3=-3(x-1)
\/§x+ y=2\/§
Now satisfy options
21. Ans. (3)
Xz _ yz _ﬁ
1-(-5) -2
Xoy'_x
6 -2
=x2—y*=-3xy
=x2+ 3xy—y%2=0
22. Ans. (1)
Firstline is — y _ K (fos 20
sina cosa  sinZa
. k
= xcoso - ysina = EcosZa
k :
=>p= Ecosoc = 2p = |kcos2a| (i)
second line is xsina + ycosa = ksinZa
= q = |ksin2q)| ..(ii)
Hence 4p? + q% = k? (From (i) & (ii))
23. Ans. (3)
a 0 1
1
-1 o 1=t4
2
0 a1
a=%*8
Now given points (8, -8), (-8, 8), (64, B)
OR (-8, 8), (8, -8), (64, B)
are collinear = Slope = -1.
Ans. (C)
www.allen.in [23]
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24. Ans. (3)
A(1,-2)

\

2

A\
YH(2, )
15 30 |, u

1-2p'1-2p x +py = 15a

15a -30a
1-2p'1-2p

Coordinates of A(1, -2), B(

Slope of AH =p
a+2=p
Slopeof BH =-1
3la-2ap =15a+4p —2
From (1) and (2)
a=1&p=3

25. Ans. (3)
Point B(1, 2)
Now let C be (h,4 — 2h)
(AsClieson2x +y = 4)
A is isosceles with base BC
- AB=AC

J25+1 = (6~ +(2h-3)
J26 =/36+h?—12h+4h?+9-12h

26 =5h? —24h+45 =5h*-24h+19=0
—5h*-5h—-19h+19=0

h:E orh=1
5
Thus C(g,_—wJ
5 5
6+1+E 1+2—E
Centroid 5 , 5
3 3

)’

15 15

54 -3
15°15

15 15
15(a+B)=51

(35+19 15—18)

) and orthocentre H(2, a)

A(6,1)

C(h,2 — 2h)

[24]
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26. Ans. (4)
Perpendicular bisector of AB
x+y=5
Take image of A
Xx-1_ y+2 -2(-6)

6
1 1 2
(7, 4)
74+ 4p =39
p=28
solvingx + 8y = 39and y =-2x
-39 _ 78
S 15 T
AC?*=72=9p
AC?+p?=72+64=136
1 -2 1
AABCz1 7 4 1
2—39 78
15 15

1 4—@+2 7+§ +7 @ +4X39
2 15 15 15 15

= 9{§}=¥ =324

5

27. Ans. (2)
mAC —> O
mpp =0

D a+a,b+3
2 2

(2222
2

E(b+a,5+bj:(£’2]
2 2 2

Mmcp .Mgp = —1

(S—b]_ 2-1
b-a a—l_1

2

=-1

|

1

d

18+18x1—53}

(0,b) —

(0,3)

A(1,-2)

B x+py =39 C(7,4)

39 78)
15’15

B(b,5)

(b,0)

www.allen.in
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28.

(—;ian(E%Ejz_l

12=1+a)(a—3)
12=a*-3a+a-3
=a’*—-2a—-15=0
(a=5(@+3)=0
a=5o0ra=-3
Givenab > 0
a(-1)>0

—a>0

a<O0

Accept
AP line A (-3,3) P(1,1)
3-1

= Appling .....(1)

Line BC B(—1,5)
c(-3,-1)

(y—5)=g(x+1)

y—5=3x+3
y=3x+8 .. (2)
Solving (1) & (2)
x+23x+8)=3
=7x+16 =3
7x = —13
13
7

yosf 18] p 22056
7 7

X=

17

7
_—13+17 4
77
Ans. (2)

mm, =—1

X+Yy

a’+11la+3 (mf +i2]=220
ml

Eq. of AC
AC = (cosa - sina) + (sina + cosa) y = 10

BD = (sina - cosa) x + (sina - cosa) y = 0

(10 (cosa - sina), 10 (sina — cosa))

[26]
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sino—cosa

Slope of AC = [ -
sino+cosa

jztanezM

Eq. of line making an angle nts with AC

T
m+ tan
or

1J_rmtan% 1-m 1+m

m,m, =

2

1

Sin(X—COS()L+1 sina—cosa 1
sino+cosa sino+cosa
. ’ .
sino—cosa sina—cosa
1—() 1+——

sino+cosa

sina+cosa
my, m, =tana, cota
mid point of AC & BD
= M(5(cosa-sina), 5(cosa+sina))
B(10(cosa-sina), 10(cosa+sina))

a=AB=+2BM =J§(5J§)=10

a=10

-.-a2+11a+3[mf+i2]=220

1
100 + 110 + 3 (tan2a + cot?a) = 220
Hence tanZa = 3, tanZa = % = o= EOrg
Now 72 (sin*a + cos*a) + a? — 3a + 13

=72 i+i +100-30+13
16 16

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

29. Ans. (4)
By observing origin and P lies in same region.
L1(0,0)>0; Li(o, B) >0 =30—4B+12>0
3a—-4p+12 ((03)

5 0,0 ™\
300-4p+12=5 (1) o| eP(a,p)
Similarly for L, /(._4,0) <
L,(0,0)>0; Ly(c, ) >0 \
8o.+6B+11 L

1:

£

2

1=

=8a+6p+11=10 .. (2)

Solving (1) and (2)

23 106
25 100

100(0+ ) =100 —=+ 190
100 100

www.allen.in [27]
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30. Ans. (3)
B(2,3)
M,
A’Z
A(x,2)
'\\\vnlﬂ‘
M,
M, =3/2 M, =2/x
tann/zl.: M =
1+6/2x
:>x1:10, x2=—2/5
= AA' =52/5
31. Ans. (3)
L X y 1 N 1 1 1
Given A, =—1 1 1J/&A,=—-4 3 1
-4 3 1 -2 51
y
Given ﬁzij_zx_—wzi
) 36 7
=14x+35y=-95 (1)
Equation of BC is4x +y = —13 ..(2)

Solve equation (1) & (2)

Point P ﬁ,_—ll
7 7

Here point Q(_?l,oj & R(%,OJ

So Area of triangle AQR =%>< 1x1= %

32. Ans. (1)
73
pt(o, ——)
3
Xcos0+ysin0=7 \
R
X - intercept = M(h, k)
cos
- intercept = L
Y P sin© '\

A:( 7 ,Oj B:(O,LJ
cos9 sin©

Locus of mid pt M: (h, k)

[28] www.allen.in
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33.

34.

7 K= 7
2cos0’ 2sin0

=—— = sin0=
2sin0 3

7
o= =
2cos0
Ans. (31)

Ifx=1y= 5—7:14-.25

4
(1,1) (1, 2) - (1, 14) = 14 pts.
Ifx =2, y=%=13.5

(2,2) (2,4) ... (2,12) = 6 pts.
Ifx =3, y=5—1=12.75

4
(3,3)(3,6)-(3,12) = 4 pts.
Ifx=4,y=12
(4,4) (4,8) = 2 pts.

Ifx = 5. y=%5=11.25

(5, 5), (5,10) = 2 pts.

Ifx =6, yz%:lo.S

(6,6) = 1pt.

Ifx =7, y=?=9.75

(7,7) = 1pt.

Ifx=8y=9
(8,8) = 1pt.

Ifx=09, y=%=8.25 = no pt.

Total = 31 pts.
Ans. (2)

Slope of reflected ray = tan60° =

. X .
Line y=—= intersect y+x=1 at

NE]

Equation of reflected ray is y —

Puty =0 = x=

3+\/§

7 7\/§ ?:9

T

»

M(h, k)

B
e

\/§+1’\/§+1}

)
\/§+1

1 =\/§[x

1

] »
1

2 20004

www.allen.in
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35.

36.

37.

Ans. (1)

Equation of straight line : X +% =1
a
Or Xcos—=+ ysinE— p
3 3

L_f_l:l

3p 2p

N
=]

Comparing both: a=2p,b=

Now area of AOAB==-ab= \/§

O
“|8 &

N | =

Ans. (529)
A & C point will be (-4, 5) & (3, 2)

mid point of AC will be (—%,%j

equation of diagonal BD is

7
7 2 1
_—— =4 X+ —
2T ( 2)
2
=7x+y=0
Distance of A from diagonal BD
23
= d=—= = 50d? = (23)?
J50
50d? = 529
Ans. (3)
AtA x=y
y—2x=2
(—2, _2)
Height from linex +y =0
4
h=—
J2
2
Area of Azﬁ _hz :i
4 sin’60 43

€(3,2)

A
(=4.5)

2x —3y =-23 B(-17)

[30]
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EXERCISE - JEE (Advanced) PYQ

1. Ans. (A-S; B->P,Q; C-»R; D> P,Q,S)

x+3y—-5=0,3x—xy—1=0,5x+2y—12=0

(A) For concurrency
1 3 -5
3 -k -1|=0
5 2 -12
= (12k + 2)-3(-36+5)-5(6+5k) =0
k=5
(B) For parallel

either—lz3 Lk =-9

3k
5 3 -6
or ——=— N
2 k
(C) They will form triangle
when k # 5, -9, _?6

(D) They will not form triangle
6

when k =5, -9, _?
2. Ans. (B)
Line L has two possible slopes with inclination; G:g,
0=0
.. equation of line L when 6= g ,Y+2= \/§(x—3)
= y—\/§x+2+3\/§:0
equation of line L when 6 =0, y = -2 (rejected)
- required line Lisy —v3x+2+3V3=0

3. Ans. (A,C)
Point of intersection of both lines is

)

. C C
Distance between [—

(a+b)'_(a+b)

, (a+b+c)
Distance = Wx 2< 2\/5
a+

(a+ b +c)? < 22%(a+ b)?
(@+b+c)?—(2(a+b)* <0

J & (1,1) is

0,1

www.allen.in
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(a+b+c+2(a+b)(a+b+c—2(a+b)<O0
(Ba+3b+c)(c—a—-b)<O

a, b, c are positive
hencec—a—b<0ora+b—-—c>0

According to given condition option (A,C) are correct.
Ans. (6)

Let P(x,y) is the point in I quad.

X—y| |xX+y

V212
22 < |x—y|+|x+y| <42

Now 2< + <4

242

2V2<(x— D+ (x+y) <42 V2

x=2y

=x € [V2,2V2]c

Case-ll: x <y V2

22 < Y —X+(X+ y)§4\/§
y € [V2,2V2]

A=(2v2)" - (V2)' =6
Ans. (9.00)

X \/fx+y—1||\/§x—y+1|_
Y TE TR I

}\‘2

=17, Cifoxt ~(y-1)| =322

liney =2x+1, RS =\/(X1 —X2)2+(y1 —yz)2 , R(xq,y,) and S(x5, y2)

yi=2x;+1landy, =2x, + 1= (y; —y2) = 2(x1 — x3)

RS =15(% —%,)" =/5[x, —x,|

solve curve C and line y = 2x + 1 we get
2 2 2 2 3\
‘Zx —(2x) ‘:SK =X ==

23
RS =5 T

Ans. (77.14)
1 bisector of RS

TE X1+X2 y1+y2
2 2

=300 =270 = 3002 =270=>2%=9

Herex; +x, =0

RI

r=(01) R(x1, 1)
Equation of

R'S": (y—1)=—%(x—0):> X+2y=2

S(x2,¥2)

[32]
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R'(ay,b1)S'(az, by)
D = (a;- ay)* + (by — by)? = 5(b; — by)?

solve x + 2y = 2 and ‘ZXZ—(y—l)2 =3)\°
2
2 2| 2 4V @
8(y-1) - (y-1)’|=32* = (y-1) _[\/7}
NG NG V17
2 2
D_s 2431 ) _5x4x3L _5x4x27 ..,
J7 7

JEE (Main) Practice Paper
SECTION-A

1. Ans. (4)

Lines are ||

—p(p?+1)_—(p*+1)

-1 p°+1

p(*+1) =-(p*+1)

p=-1
2. Ans. (3)

Case-I

Leta >0

x+y=aandax -y =1

Lx=1 y=a-1
La—1>0

=>a>1

Case-II

Leta <0
x+y=—aand—a—-y=1

Butline x + y = —a does not passes through the Ist quadrant.

Case-III
a=0
x+y=0 (D
y=-1 (1D
line (I) and line (II) do not pass through Ist quadrant.
Hence a € (1, «)

3. Ans. (3)

Let equation of any tangent to y2 = 163 x

43

be y =mx + —— (1)
m

and equation of any tangent to 2x2 + y? = 4

www.allen.in
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bey = mx + V2m* +4 (i)

but (i) and (ii) are same lines
g % =\2m* + 4
m

>m*+2m?-24=0
=m?=—-6,4
Lm=zx2
4. Ans. (4)
y

Let the equation of line be X + b =1
a

It passes through (1, 2)

N
Q
748
W
~
S
&
—~

2
dA _a —2&:20 - a(a—Zz)_
da (a-1) (a—-1)

but at a = 0, A not possible

La=2
slope of line - % =2.

5. Ans. (3)
Put y = —x [because equidistant points in forth quadrant lies on y = —x]
4dax +2ay+c=0
=4ax—2ax+c=0
C
=>x = "2 (1)
S5bx +2by+d =0
=5bx—2bx+d=0=3bx+d=0

d
= -—— (2
=X 2 (2)

from (1) & (2)
_¢c__4d
2a  3b
= 3bc — 2ad = 0.
6. Ans. (2)
Slope of PS

2-1 P(2,2)

Mps = —— Q(6,-1)  s5(13/2,1) R(7,3)
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Equation of the line passing through (1, - 1)
and parallel to PS

y+1=—§ (x—1)

=9 +9=-2x+2
=>2x+9y+7=0

7. Ans. (4)
equation of RQ=x -2y =2
= R(2,0)
equation of PQ =y =3
point of intersection of PQ and RQ P(5,3) Q
x—23)=2 (8,3)
x=8=R(8,3) R
. (2+8+5 0+3+3
Centroid ( 3 j 6‘&
= (5, 2) as is simplified by 2x — 5y =0
8. Ans. (1)
Let BC is base of equilater triangle ABC with side aand 4 (1, 2)
AD = a sin 60° A(1,2)
AD is perpendicular distance of PtA from line3x + 4y —9 =0
AD = 3><1+4><2—9‘ a a
a sin 60° = z Nl Dh o
5 B 3x+4y—9=0 C
gt HB
53 15
9. Ans. (2)

x+alZy+1)=0
x+b(By+1)=0
x+a(4y+1)=0
1 2a a

1 3b b|=0

1 4a a

Rz—)Rz—R1
R3—)R3—R1

1 2a a

0 3b-2a b-al=0

0 2a 0
=2ab—a)=0
2a=0o0orb=a
Locus of (a,b) =>x =0ory =x

www.allen.in [35]
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10. Ans. (2)
Equation = of line L is
x+5y+c=0

CZ

=5 =
2|1x5|

c=15\/§

.. Eqofline L is
x+5y +5/2=0

5
Its distance from x + 5y = 0 is —.

J13
11. Ans. (1)
A(2,3)

P

/

B(a, B)
P is the fixed point for given family of line
PB=PA=(a-1)2+(B-2)2=1+1
2
-1+ -2?2=(2)
locus is a circle of radius /2.

12. Ans. (3)
Equation of line L # (y — 2) = m(x — 1)

co-ordinates of 4 = [m_—zoj
m

of B=(0,2—-m)
C . L \
P is mid point of AB B

m
hence o =1 m= -2 P(1,2)

Henceline L=y +2x =4

equation oflineL; =2y —x =k AN
passes through (-2,1)=k =4
Li=2y—x=4

intersection of L & L4
4 12
X=— & y=—.
5 y 5
13. Ans. (2)
~3-m
1-3m

= required line is y+2= «/§(X—3)

y—«/§x+(3\/§+2):0

*+ tan60° =

= m=0,43
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14. Ans. (4)
Equation of angle bisector of the linesx —y+ 1 =0and 7x —y — 5 = 0 is given by
X-y+1 | 7x-y-5
=t =>5x—-y+1)=7x—y -5
2 52

and 5(x—y+1)=-7x+y+5

L 2x+4y—-10=0=x+2y—-5=0and
12x—6y=0=>2x—y=0

Now equation of diagonals are

x+1D)+20+2)=0=>x+2y+5=0 (1) and
2c+1)—-(+2)=0=>2x—y=0 -(2)
Clearly [%,—gj lies on (1)
15. Ans. (2)
Lix—y=4 tan6=1 0 =45°

Point which is at 2/3 units from (2, 1)
in III Quad. along line x — y = 4 is given by

x-2  y-1

= =-2+/3

cos45° sin45° \/_
28, 2B
V2 V2

line L to 'L' has slope -1

g )

x+y=3-26.
16. Ans. (3)

Ll: £+X:13ndlz2 Z'f‘l:l
b b a

X=2—

Then locus of mid point of line passing through intersection of L; and L, is
2xy(a+b) =ab(x+y)
S 2xy(7) =12(x + y)

7xy = 6(x +y)
17. Ans. (4)
m,-m _ m-m,
1+mm, 1+mm, M=-1/7
1 1 13 2x+y=1
m, +— -——+2 — m,
7 __ 7 __7 i, =—2
1 1 2
1—;m2 1+02{}7j 1+; (0,1) 7x+y+1=0
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7my, X9+ 9 = 13.7 — 13m,
(63 +13)m, =91 —9
76m, = 82

41

m__
> 38

-1=—Xx
y 38

38y — 38 =41x

41x—38y+38=0
18. Ans. (1)

y =mx

3y =10 — 4x

(Bm+4)x =10

A 10  10m
3m+4 3m+4

B—[ -5 -5m j
6m+8 6m+8

S5A 10

“6m+8  3m+4 o
A+l
15Am-20L+60m +80 =0
—-5mA N 10m
6m+8 3m+4
Arl=4:1.
19. Ans. (3)

tan 45° = 2 =>t]l=——>=>m=—,-3

Lm
2

.. Equation of AC

y—2=§(x):>x—3y+6=0 -(1)

Equation of BD
y=-3(x—4)=3x+y—-12=0 .(ii)
()& (i) x=3&y=3

20. Ans. (1)

(07
Hence L (P) = [H%j " 2[2+%j “1=0 (0.3) \ (1750)

t t
Point P (1 +—,2 +—j lies between given line
272

LN
3t 42
5+—_1=O:t=_T x+2y—1:0
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t t
Now,LZ(P):Z[lJr—j +4[2+—j-15:0 =10+ 8 _15=0>¢= 52
V2 V2 V2 6

and L, (P) X L,(P) <0

Hencet € iﬁ,ﬂ .
3 6
SECTION-B
1. Ans. (2)
x2—y?4+2y=1=x=+(@—-1) y
Bisector of above linesarex =0,y = 1
so Areabetweenx =0,y =1landx+y =3 \3
x=0y=1 Y y=
1
x+y=3=5><2><2=25qu.units 0 3NN

2 Ans. (2)

Let the equation of line be X + % =1
a

It passes through (1, 2)

" 1+E=1 =b= 2
a b a-1
2
Area of A = 1ab A= 2
2 a-1
dA _a’-2a _
da (a-1)
-2
aa-2)_ _ ,-0,2
(a-1)
but at a = 0, A not possible
Loa=2

slope of line —g =2

3. Ans. (2)
Since (A, A + 1) liessony =x + 1
equationof AB:3x —2y+6=0;BC:x—8y+2=0; AC:x+3y—9=0
A(0,3) P

> C(6,1)

B(-2,0)

’

Liney=x+1cutsACatP(§,5j cutBCatQ[__G,lj . Hence A e(__G Ej
2 2 7 7 7 2
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4.

Ans. (18)

Since C lies on 7x — 4y — 1 = 0, therefore let us choose its coordinates as (h Tle

The mid point of AC, i.e. (h 3 7h+3j lies on 4
2 8 2x+y—3=0

2x+y—-3=0, 7x—-4y—-1=0
therefore we have [Ej +[7h +3) -3=0givesh =3
2 8 C B
Hence, coordinates of C are (3, 5) and equation of AC is
y— 5—3—;(x—3)1e 2x—3y+9=0 -(1)

Let slope of BC = m. Since lines BC and AC (slope = %j are equally inclined to the line

7 7.2
- 7 - 4 _ 4 3 ,
7x —4y —1=0 | slope == |, therefore we have i.e,, —= (see figure)
4 7m 7
1+— 1+
4 6
ie., 4m -7 =l givesm = 18.
7m+4
Ans. (1)
Here BP and CP are angular bisectors. Maximum of d(P, BC) occurs, when P is incentre of AABC.

(3,4)

R
il m:ul"['n.
(0,0) N 3,0
.. Maximum of d(P, BC) = PN = ordinate of incentre = 1.

~.d(P,BC)y=PN==1
Ans. (5)

-

R
p

tan45°= —=p=x
X

1
Hence area = > 2x)(p) =px =5

Ans. (52)
Point be (x,y) butitliesony = x 4+ 2 So, (x,x+2)

2
2 ) 22{(x-30j _900}45
F(x) = {3X—4(X+2)+8} +[3x—(x+2)—1} _ 2X* +5[4x* —12x+9] _ 22) 484

V32 +47 N 50 50
15 37

F(x) is minimum at x = g So point is (1_ _J = (a,b)

11(a + b) = 52.

[40]
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8. Ans. (144)
Since orthocentre and circumcentre both lies on y —axis

= Centroid also lies on y-axis
= 2Xcosa=0
cosoa+cosP+cosy=0
= cos’a + cos>P + cos>y = 3cosa. cosP cosy

. cos3a+cos3B+cos3y

cosao cosf cosy

_ 4(cos’ a+cos’ B+cos’ y)—3(cosa+cosP+cosy)

12
COsQLCOSP cosy
9. Ans. (4)
Let ZOAB =6
and AB = AC = b cosec 0.
Sinceh = 0A + AD = OA + AC cos (120°-0)
Y C(h k)
= h =a + b cosecH cos(1200 - 0) \
_ B(0,b) ]
= h = b cotb + b cosec cos(120° - 0). \ k
(since in AOAB, a = b cot) 12(;‘,9 _e
b O/
= h:E(cot6+\/§). (1) 0 A(a,0) p
>
h

Also k = AD sin (1200 - 0)

=k =bcosec€)-sin(1200 —9)=g(\/§cot9+1) -(2)

from (1) and (2)
2h 2k 1
—=3=—-1|—F 3h—-k=b
p V [b jﬁjf
Hence locus of Cis \/§x—y:b
10. Ans. (1)
Distance between AC and BD is 21 (o] =\/§| f(a)]
ND)
f(d)lj
AC = 2(0P — OF) = 2| \2a.-!
o705 =2(Ea-LE

And BD =2 [\/EOH-H(TZNJ

SoAC + BD = 42 a

Area of ABDC = % \/E f(o) .4\/§a=4af(oc).
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\B \A

P(a,a)

N
N\

D
N\

N
\0

If area is independent of a, then f(a) = £ .
a

JEE (Advanced) Practice Paper
Ans. (A)
3D _ 2 |

Slope of BC is = =
-1-(-3) 2

.. Equation of a line parallel to BC is = <

y=—-x+ciex+y—c=0

its distnace from the origin is

.
J2
— =0

N

Since the required line intersects OB and OC, therefore, it is the line whose y intercept is negative.

Hence the required lineis x + y + 1. 0.

V2

.
5 " =
1

.. Equations of the lines are x + y +

Ans. (C)
Orthocentre O of the AABC is the incentre of the pedal ADEF.

ED = \J(20-8) +(25-16) =15
FD =20,EF =7

_ 7x20+20x8+15x%x8 - 10
7+20+15
K = 7><25+20><16+15><9=15
7+20+15
0(10, 15)
AC=y—2x=0

AB=3y+x—-35=0
BC=x+y—45=0= A(5,10),B(50,—-5)C(15,30)

[42]
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Ans. (D)
Area AABC = Area ABCP + Area ACPA + Area AAPB
5 5
12=3p;+ —p, + —
P1 > D2 > P3
Applying AM > G. M

3p1+;p2+§p3 5 5 1/3
3 2((3 pl)(i DZJ(E p3j]

ALLEN

£> 7_5 1/3
371 P: P2 Ps

256
<—-.
P P2 P; 75
Ans. (B)
Let the line (L) through the origin is

x =rcosO;y =rsind

liney =2x+4,m; =2,C;, =4 }j‘f
Liney =5x+3,m, =5,C, =3 Q;P yzmixicl
as L intersects L; atQ and 0Q =1y = R y=mxtc
.. 11 Sinb =my 1y cosO +cy -(1) < o > X
similarly, L intersects L, at Rand OR =1, !
1, sin 6 =m,1, cosO + ¢, -(2)
LetP=(h,k)&OP =r
LTi=ErTn -(3)
& h =1 cos6 -(4)
k = rsin® -(5)
putting the values of r1 and rz from (1) and (2) in (3)
2 G G .(6)

N (sin@-m, cos0) (sin6-m, cos0O) '
putting the value of cos6 and sin6 from (4) and (5) in (6), we get

% — (k —myh) (k — myh) = ¢

i
ro'r)\r Cr

replacing (h, k) by (x, y) we get the desired locus as
O —mx)(y —mpx) = ¢16 = (¥ — 2x0)(y — 5x) = 12
Ans. (A) %
P=(-4,-2)andQ=(-2,-6)

..Let slopes of PM and QM be m1 and m; respectively.

=7ri=

1
..my =3andm, = TR

Let ‘0’ be the acute angle between PM and QM B(0,—10)

:>tan9=1:>6=%. \_10

m, -m,
1+m m,

C.tanf =

www.allen.in
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6.

Ans. (B)

“+ point of intersection of the two ray is P(0, 2) X

0| or [-,0 /K(O'Z)
.. Pointdis | —, -
oint A 1s [\/5 j or ( \/5 j

210 2 Y
and PO is bisector of the angle between two rays /ﬁ V3
.. required pointis (0, 0)
Ans. (B,C,D)

Equation of line

A)y—-2=mx—-—8)andm< 0= P[S—z, Oj and Q(0,2 — 8m)
m

OP +0Q = ‘8—3

+|2-8m| =10+ 2 +8(-m) >210+2 2 x 8(—m) >18.
m (-m) \(-m)

Area of AOPQ is minimum when (8,2) is midpoint of line.

So, P(16, 0), Q(0,4) AOPQ = % (16) (4) = 32.

Ans. (A,C)
Li=3y—2x—-6=0
Point about which line rotated is A = (0, 2) x=5

Let equation of L, be y = mx + 2
As lying L, will be cutting line x = 5 below x—axis.
16

A=(0,2),b=|5 —
©0.2=5. %

(2

Area AECB = area ADB — area ECD

1 Bpxar- L xEcxcp
3 2 2

j,cz(s, 0), D = (5,5m +2),

- %x{%—(5m+2)} X5 %x (5+%) [ (5m + 2)]

49 110m+12
— = =

m=-1
3 6m

= Equationof L, isy +x = 2

Ans. (A,D)

kiu—k,v=0 (i)

kiu+k,v=0 ..(ii)

"+ equations of bisectors of the angles formed by lines (i) and (ii) are

K,u-k,v _ (k,u+k,v)
J(ak, -bk, Y +(kb+ak,)?  y/(k,a+bk,)? +(kb-ak, )
= kiu—kyv =x(kqu+ k,v) ..(iii)

(i) by taking positive sign in (iii), we get kyu —k,v = kju+ kv =2k, v=0=v =0
(ii) by taking negative sing in (iii), we getu = 0

[44]
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10.  Ans.(A,B,D)
y?—4y+3=0andx?+4xy +4y? —5x— 10y +4 =0

-3 -1 x+2y-1)(x+2y-4)=0
y=1,y=3

A
D(=5,3) cE2d

(0,2)
1 B(2,1)
A(-1,1) N(0,1/2)

oo @

y =

D(-5,3) C(-2,3)
h
0\
A(-1,1) B(2,1)

/(AB) =3andh =2

Area of parallelogram =3 x 2 =6

L AC=A12422 = 5,BD = 72 +22 = 53
11. Ans. (A)
12.  Ans. (B)
13. Ans.(C)

Sol. (11, 12, 13)

a+1+3 3 q=5

Let the co-ordinates of D(a, ) then

B+2+4

and 2=pB=0

=.D(5,0)
Taking A(x1,y1), B(x2,y,) and C(x3,y3)
X1+X2 X2+X3_ X3+X1_ y1+y2

=5, =3and ——==2,
2 2 2

=1,

then by

y2+y3 =0 y1+y3
2 o2
we get A(-1, 6), B(3,-2), C(7, 2) equation of ABis 2x +y = 4
2xarea(A ABC)
=6+2
BC V2

=4

Height of altitude from A is =

14. Ans.(A->p;B>qCor;D—>5s)
(A) P=(hh);Q=(k2k)= (PQ)2=16=(h-k)2+ (h-2k)?
h+k h+2k

MidpointofPQEME( > )=(x:3’)

h+k=2x;h+2k=2y =k=2(y-x);h=4x—2y=25x?>+13y% —36xy = 4
(B) (k2+2k+1)h+ky-2k2-2=0 = k2(x-2)+k(2x+y)+x-2=0=> x=2andy =—4
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15.

16.

17.

(C) Bi=2x+14y-1=0;B2=14x-2y+3=0

tan0O; = _71and tan0,=7

c
sum of all possible value of o are=0 + 682 = -4 .
5 5 5 5
(D) Lines represented by given equationarex +y+a =0andx+y —9a =0
.. distance between these parallel lines is = mTZa‘ =25 \/E
Ans. (0)
Let equation of lineis {x + my +n=0 -(1)

. a® a’-3 b> b*-3 ¢’ c¢*-3 .
given , , , and , are collinear
a-1 a-1 b-1 b-1 c-1 c-1

t* t°-3
is general point which satisfies line (i)

t—-1"t-1

t° t? -3
L 1 +m 1 +n=0=/t3+mt2 +nt-(3m+n)=0

3m+n
14

m n
a+b+c=—7:>ab+bc+ac=2:>abc=

Now LHS =abc — (ab + bc + ac) + 3(a+b +¢c) = (3m+n)_% +3(ﬂj =0

L l

Ans. (4)
b C

a

a

a

s

A b b b B

1ab><sin9
2

£ = —=n’=16=>n=4
naxnbxsin® 32

Ans. (2)

Let ZOPQ =6

and PQ = PR = b cosec 0.

Since h = OP + Ps = OP + PR cos (120°-6)
= h =a + b cosecH cos(1200 - 0)

[46]
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= h = b cotO + b cosecH cos(120° - 0).

(since in AOPQ, a = b cotB)

b
= h:E(cot9+\/§). (1) Y R(h, k)
Also k = PS sin (1200 — 6) 0(0,b) .
=k :bcoseCG-sin(lzo0 —6):9(\/§c0t6+1) . (2) 12(}‘0 4
’ PN

from (1) and (2) 0 P(a,0) g

2h 2k 1 <
——3=|—-1|—== +3h-k=b

R N A

Hence locus of R is «/§x—y:b

18 Ans. (780)
OAD N (2.40)
(2,39) = 1point

o0 0 00 (4’0,1)—) 39points
(0,0 (41,0)

-

= 29 (39 + 1) = 780

1+2+ 39
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