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STRAIGHT LINE

EXERCISE - |
Sol.1 D

HINTS & SOLUTIONS

15k -25 5k+1
k+1

N Jos

Ck+1

= 6k-10+35k+ 7+ 15k -25-5k -1

since the points are collinear option D is x1=10 , y;=0] A(0,0) on x-axis
correct Xy =0 , yp, =24:= B(a24) on y-axis
x3=0 , y3=0 C(40) is origin
Sol.2 A AABC is right angled = orthocentre is (0, 0)
-5L+3 6L -4 0
w13 et Sol.5 D
B (-5,6) _ ;=2 acos® bsino 1
(x, 0) M3 A _|5|-asine bcose 1
5 -acos® -bsingd 1
o3t _ 1049 1
- g+1 T 2+3 5 0 0 2
3 R, R +R5 -asin® bcosH 1
-acos® -bsing 1
Sol.3 C
A right angled 1
(0,%1,) 9 =5 2 (ab sin20 + ab cos20) = ab
Sol.6 C
3k-5 5k +1
k+1 ' k+1
(0, 0) (3,0) 1 Q(3,5)
= circum centre Kk A
3 P
= mid point of hypotaneous = | 52 P(-5, 11)
Sol.4 A
X1+X3=10 ’ Y1+Y3=0 B(l, 5) C(7/ _2)
X2+X3=0 ’ yZ+Y3=24
Xy +Xy =10 , yy +yp =24 3k-5 5k+1
k+1 k+1
B}(xz,yz) 1)1 5 1 2]
|\~ 2 7 -2 1
PN,
1 .
i AN
| \\ -6k +10 35k +7
i " = 1.(=2-3) -1 (T k+1
(0,12) : N (5, 12)
i
1
]
1
1
1
1

mmmh

N =

+4+37(k+1)

= 51k-29=41k+41or51k-29

0, y5) € (5,0) x(Xu¥.) 233k + 33
Xy =X, =10,y, ~y, = -24 = 10k=70 or 18k =62
X;=10,y;,=0 31
X;=0,y, =24 k=7 k=&
X;3=0,y;=0 °
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Sol.7 C
Let centroid is (h, k)

then h = cosa+sSina+1 &k = sina—cosa + 2
3 3
cosa + sino = 3h - 1 & sina — cosa =3k -2
squaring & adding
2 =(3h-1)2 + (3k - 2)2 Locus of (h, k)
= (3x-1)2+ (3k-2)2=2
=3(x2+y3)-2x-4y+1=0

Sol.8 D
(2a, 3a), (3b, 2b) & (c, c) are collinear
2a 3a 1
3b 2b 1 _ 0
c c 1

= (3bc - 2bc) - (2ca - 3ca)
+ (4ab-9ab) =0
= bc+ca+5ab=0

2

=l+l:>(2CJ=l+
a b 5 a

olun
o~

2

= > .
2

= a, ?C, b are in H.P.

Sol.9 B
P is a mid point AB

(O, 28'

P(h, k)

(2h, 0)

AB = 10 units

(2h)2 + (2k)2 = 102
h2 + k2 =25

Locus of (h, k)
x2+y2=25

Sol.10A

Sol.11D

_3_3a+0 _0+5b

T 543 ' 543
=a=-3,b=8
(-3,5) 3_~](0, b)

XYy
-8 8
-Xx+y=8
X-y+8=0 /;’0) |
Sol.12D

Let side of square is a units
equation of OC is 2y = x
S(2a, a) = R(3a, a)

C(2,1)

2a, a)
sf 2 R(3a, a)

450

Ol 2a p a q
0-1
Slope Mg = 53— =-1

3-2
= /B = 45%in AQBR
QB =a

OB = OP + PQ = QB

IB(3, 0)

3
3=2a+a+a:a=z

39 20 93 33
P127)/ Q37 R(33)&5(2'3
Sol.13C
Perpendicular bisector of slopoe of line BC
o_2-0_2 i
BC™ 1+2 3
_ AT C(-2,0)
Mpp = 73 (1,2) 4p
EEURES
A = 2 ! 2 = 2/
-3 1
y-1=— (X+§] =>4y -4=-6x-3
= 6X + 4y =
locus of P
Sol.14C

Equationy -3 =m (x - 2)
cut the axis at

3
=tanl - C=-
0 =ta 5 C 3 ; ~ Y
3 I A tant 2
5
X
3
y= E X—- 3 O
(Or _3)
3x - 5y-15=0
< — 394 - Rajeev Gandhi Nagar Kota, Ph. No. 0744-2209671, 93141-87482, 93527-21564
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2m-3

=>y=0=&x=
=>Xx=08&y=-(2m-3)
1 2m-3)
— 1= 2 2m-3
AreaA=12= 5~ {-(2m )}‘
(2m-3)2 =+ 24m

4m2 -12m + 9 = 24m
or 4m2-12m + 9 =-24m

-3ym+9=0
D>0
or 4m2+12m+9=0
(2m +3)2=0

two distinct root of m
no. of values of m is 3.

Sol.15D
OAliney = x, m; =tan; =1
OBliney = 7m, m, = tano, = 7

Yy
\ y =7X
B
Y =x
r
r A
0
0 0,
X
A, B lies in ISt quadrant
OA = OB = r (let)
y _ X _y _
OAline —— 5 cos6, sin91 =r SL_T_r
V2 2
(L LJ
v2'\2

52 52
7r r
5J_ V2 7r-5r 2 1
SIopemAB r - r_s5r =_—4=—E
5\/_ V2

Sol.16 B
2X+3y+7=0
-2 2 -3
tan 6 = 3 :SIHG—J—,COSO—\/E
x-1 _y+3 _
—3 - 2 ~*3
J13 V13 3
9
1-—,-3+ (1, -3)
( J13 13 3
[ 9 36
Ji3' J_
Sol.17 A
y-x+5=0, /3x-y+7=0
my=1 my =43
0, = 450 6, = 60°
0 = 600 - 450 =1 50
. V3-1 4_203
Aliter tan 6 = 1243 - 3.1 =2-3
= 0 =150
Sol.18 D
1Lto3x + vy =3, passes (2, 2)
m=+l&(2,2)
3
—2—+l(x—2)
y-e=73
X 4
:>—X+3y—4z>j —1:>b—§

WIRNES

Sol.19C
required line should be
ax + by + A = 0 satsify (c, d)
ac+bd+A=0 = A =-(ac+ bc)
ax+by-(ac+bc)=0
= a(x-c)+b(y-d=0

Sol.20 A
L;:2x+3y-4=0
L, :6x+96+8=0 , P(8, - 9)
L,(P)=28-39-4=16-27-4=-15<0
L,(0)=48-81+8+8=-25<0

point (8, -9) lies same side of both lines.

Sol.21 C
L,;2x+y-a=0 0¢(0,0),P (3 2)

/¢
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L,:x-3y+a=0

=L (0)L, (P)>0 &L,(0)L,(P)>0
-a(8-a)>0 & a(-3+a)>0
a(@a-8)>0 &a(a-3)>0

aG(—O0,0)U(s,OO)&aE(—O0,0)U(3,00)

3ae(—oo,0)u(8,oo)

Sol.22 A
L x+y=5L:y-2x=28
L;:3y+2x=0,L,:4y-x=0
Ls: (3x+2y)=6

y
(_11
L, L,
1)
(-3,2)C p
L L,
# X
o[> LN

2D

vertices of quadrilateral

0(01 O)I A (41 1)/ B (_11 6)1 C(_3I 2)
Ls(0)=-6<0
L;(A)=12+2-6=8>0
L;(B)=-3+12-6=3>0
L;(C)=-9+4-6=-11<0

O & C points are same side

& A & B points are other same side w.r.t to Lg
So L; divides the quadrilateral in two
quadrialteral

Aliter:

If abscissa of A is less then abscissa of B
= A lies left of B

otherwise A lies right of B

Sol.23 B
P(a, 2) lies between
Litx-y-1=08&
L:2(x-y)-5=0
Method-I
L(P)L,(P) <O /
(@a-3)(2a-9) <0 Frp
= P(a, 2) liesony =2 1
intersection with given lines
9

X=3 &X=E

9
a>3 &a<5

(gemetrically)

9
3,=
ae[ 2]

Sol.24 C
A(Xl, Y]_)l B(erm YZ)I C(X3, Y3)

only three sides can be made parallel to
corresponding sides of triangle passing
through vertex of triangle respectively
= So no. of IIgrams is 3.

Sol.25D
P(1, 0), Q(-1, 0), R(2, 0), Locus of s
(h, k) if SQ? + SR2 = 2SP?
=>(h+1)2+k2+(h-2)2+Kk2

=2(h - 1)2 + 2k?

=>h2+2h+1+h2-4h-4=2h2-4h+2
= 2h + 3 = 0 Locus of s(h, k)
=>2x+3=0
Parallel to y-axis.

Sol.26 B
L:x+y-3=0,
L,:x-3y+9=0
L;:3x-2y+1=0

(1, 2)

15

7
IERE
A= 5 14

1
2

11153 5y,04+128_3
217 7
1|15 5 10
{7+7}=7 sg.units

"2

Aliter : by parallelogram

(1 - ¢p)(dy —dy)|
(my -my)

szl
_2|

MoTioN "
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Sol.27D Aliter:
4 19 -13
M=%~ M="73 P(a, 0) Mpg = g~ = tanby, myc = tanbd, = —==
equation of PQ
4 19 13
y->5=-3X tan20 = —§+E =‘_136‘
4 +3y-15=0 3x-4y-5=0 ;1913 13
= 25x =75 8 6
&3x-4y-5=0 =>x=38&y=1
Q(3, 1) 2tano 136 )
Tanze =13 {0isacutetan 6 >0
Sol.28 C

= 68 tan20+13tand - 68 = 0= tan6=0.9

3 -
Mpq = 5 = tano o o=0+0,
x tano + tano
. 3 4 )c\i tano = N
_>2 _ + o _
sin 6= 5 coso= 5 0’5 1-tan6tan®y
LetPQ = r v r equation is (y - 11) = tana (x +1)
equation PQ ; P(2, 5)
2 3 .
x—2_y—5_i X§4y”‘8: Sol.30 D
4/5~3/575 ° OP=12,PQ =32
ar 3r _ 0Q=4,2
=x=|3*2|&y=|5*>liesonl,
4 3 2 T g
r r 154 (@) S
3[—+2 +[—+5]+4=0 1% g5 AN
5 5 5 7\5\0
= r=-5 = |r| =5 units Q
Sol.29B L, L
By geometry y 0OQ makes angle with (+) x-axis in anti
(-1, 11)A clockwise 8 = 2700 + 450
equation L,
0 g =
0 . X €osO + y sinb = 4 />
?K\ X €0s (2700 + 45°) + y sin (270°+450)=4 />
01 & :
5 X X sin 459 +y (- cos 45°) = 4 />
X-y=28
Aliter : o / /
(s, -2) y-x+2=0
B (-9, -8) D ' =>X-y=-2=0 3V2
Parallel lines
X-y+i=0
Angle bisector of A is origin containing
line AB:19x -8y + 107 =0 A+2
Line AC: -13x - 16y + 163 =0 32 =
19x -8y +107 =—13x—16y+163 . A4+2=%6 y
J192 ; 82 J132 1162 =~ A=-84
{192 + 82 =132 4+ 162 = 425 Line shift to (+) x-axis
= 32x+8y-56=0 = 4x+y=7 Solineisx-y-8=0
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Sol.31B Sol.33B
Point of reflection of (0, 0) Before rotation
w.rt.tod4x -2y -5=0 (2, 1) = (4 cosq, r sina)
rcosa=2,rsina=1
on 5 | 2 v
T Wa2i22| T 245 Y
= ﬁ = AB 1 / ~ /}::\
2 0 X \\\\ ',»/ : (21 1)
equtaion of line OB [N, / T X S
0,1 .6 300
x-0 y-0_ A 27 X
BER
V5 5 B T
; X!
=0B= 5 d 0 = -300
Xx=F2,y==%1 = B (2, -1) new position
Aliter : = X' = 4 cosa €COS o — r sin o Sin 6
Image of origin w.r. to line _, ﬁ ‘o [__1j ~ J3-2
X_O _ y_O _ —2(4.0—2.0—5) ' 2 ' 2 2
4 T -2 T 4% 4(-2)0
-2) oy (2\/5 +1 J3-2
x_y 10 5 . _ XWY)=E1T2 2
:4—_2—zoz>x-2,y— 1, B(2, -1)
Sol.34D
Sol.32B x = 2y, A(3, 0)
First position y=m(x - 3) e Q
y _ L venti { S
Yy X, m, = > (given line) ; 250
g Pigaso
N - 1
m ) 0]
<0 =30 tan 450=|_m AG3, 0)
= 1+3
O 23
o 2 / ) m 1
4 \\\\{/4 (4,_2\/§) = 1 + ?‘ = ‘m - E
) 1 3m 1
1+—]=[m——j >0 =
= or
(4, -2./3) = (4 cos (-a), rsin (-a)) ( 2 2 2 2
rcoso =4 3 1
m = m=-=
rsinoa=+2,3 - 3
linesarey = 3(x - 3)
&sine°=l cose=£ -1
2’ 2 :>3x—y—9=0&y=—?(x—3)
Last position w.r.t is X’ A
(rcos (-6 — a, rsin(-6 - a)) =x+3y-3=0
= (rcos (0 + a), — r(sin (6 + a))
= ((4 cos 6 cos a — r sin a sin o)), S°|'35?p +29)x+(p-3q)y=p-q
m (-r cosa sin B - r sina coso) DX+ py-p+2aqx -3qy +q =0
3 1 1 3 p(x+y-1)+q(2x-3y+1)=0
= {[4§ - 243, EJ' [— 4-5 ~243. g]} passing through intersection of
(23
= (243 - ¥3), (-2-3)) = (43, -5) X+ty-1=08&2x-3y+1=0is [E'Ej
M 0 T? ON = 394 - Rajeev Gandhi Nagar Kota, Ph. No. 0744-2209671, 93141-87482, 93527-21564
Nurturing potential throtgh D‘ggg;@; 1VRSNo. 0744-2439051, 0744-2439052, 0744-2439053, www.motioniitjee.com, email-info@motioniitjee.com




[ Solution Slot — 3 (Mathematics) |

Page # 9

Sol.36 A

PM is maximum if required
line L intersection of
3Xx+4y+6=0
= (-2, 0)
X+y+2=0

4
y—0=—§(x+2):4x+3y+8=0

Sol.37C

Sol.38C

L,:Px+qy=1
L:gx+py=1
A
N
Vi
X@ gx+py=1
Ny
B (p, q) C
L+, =0
(px+qy-1)+r(gx+ py-1)=0
_(P*+q*-1)
=A="opqo1) —(2Pa-1) (px+ay-1)
= (p? + 9% -1) (qx + py - 1)
2x2 +4xy /py? +4x+4x+qy+1=0
a=2,b=—p,c=1,f=—%,y=2,h=2

abc + 2fgh — af2 - bg?2 - ch2 =10
e
= -2p+4q- T +4P-4=0

q2
= 2P+4q- - -4=0

l=>a+b=0

q
:>4+4q—7—4=0 2-p=0

:q[4—§j=0 p=2
=qg=0,g=8

Sol.39 A

5x2 - 7xy - 3y2 =

we know if given lines ax2 + 2hxy + by?
then

1 lines are bx2 - hxy + ay2 =0

= -3x2-(-7xy) +5y2=0

= 3x2-7xy -5y2=0

Sol.40D

5x2 + 12xy - 6y2 + 4x - 2y + 3
=0&(x+ky)=1

= 5x2+ 12xy -6y + 4x (1) + 3(1)2=0
= 5x2 + 12xy - 6y2 + 4x (x + ky)

+2y (x+ky) +3(x+ky)2=0
These lines are equally inclined to
coordinate axis.
=m;+m,=0 :>—2Fh =0=h=0
5(k+1)=0 =k=-1
& both line perpendicularalsoa + b =0
12+ 3k?2-2k-6=0
3k2-2k+6=0
D<O = K is not real
real k doesn't exist

Sol.41 B

sin? A sinA 1
sin’B sinB 1 _

sin?C sinC 1

= (sinA-sinB) (sinB - sin C) (sin C-sin C)=0
=>A=BorB=CorC=A
any two angles are equal = A is isosceles

Sol.42B

Plieson2x-y+5=0 o
|PA - PB| is maximum #
we know 0
b<a+c

b-a<c
Ifb-a=c

then (P - PB) is max.
= PBA colinear
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[ Solution Slot — 3 (Mathematics) |

Slope m,z = 1 = tan@ IfPB=r
X-2 y+4 r r
= =r X=_+2, =—=-4
1T TR TR TR
V2 2

Satisfy given equation
r r

Z[sz - [ﬁ“‘j* 5=0
r r

Zﬁ +4_f +44+5=0

r
\/§=—13 =>r=-13

-13V2 , -132 ,
P 2 Y =(-11,-17)
Sol.43D
X+y=p
Let Q divides ABink : 1
Y
AQ _ k Mo
QB "1
Q
459
p__pk P K
Q[k+1'k+1j’mPQ=1
450
ol Alp, 0)
. kp _(,__P .
line PQ'y_k+1 = [X k+1](Ifcutyams)
_ _(k-1)p pk-p
then (x=0 put) = y= k1)’ p| 0, K1
2 2
—an_ I[P pk  pk  p ¥ _2pk
PQ_BQ_\/[kJrlj +[k+1 k+1+k+1j T k+1
3 3 1 3
== =2 ~p2= 242
Area AAPQ ) AOAB 8 2p 16p

1 V2pk  N2p 3

=2 k+1) " (k+1) ~ 16 P
=16k =3 (k + 1)2 = 3kZ + 6k + 3 = 16k

1
=k=3 k—g

(- P lies on OB only)

is reject

Sol.44 B
Ly tx+y3y =21, ax+by =1, =45°,
Ly=y 43X
1 V3 -2
a b —1=
J3 -1 0
= J3 (-3 +2b)+ (-1 +2a)=0
=a+ .,3b=2 ()

-1

— __2
M= 3:M="p

_1.a
3 b

tan 450 = 1 a
+7

J3b

= la+ 43b]l =]3a-0b|
= (@a+43b)?+2,3ab=3a%2+b%-2,/3ab

= a2+ b%2-2,/3ab ....(ii)

squaring (i) & adding (ii)
2a2+ab2=4=a2+b%2=2

Sol.45D

L :2x-3y-6=0

L,:3x-y+3=0

L;:3x+4y-12=0 P(a, 0), Q(O, B)

By geometry origin lies in A
L, (0) <0&L,(0)>01L5(0)<3

=L (P)<0&L,(P)20&L5(P)<0
a-3&a+1>0&ac<4

= ae[-1, 3]

=L (Q)<0&L (Q=20&L;(Q)<0
-36-6<0&-b+3>0&4B-12<0
B>-2&PB<3P<3&P<3=Pe[-2, 3]

Sol.46 C

1
Li:x-7y+5=0 =m =3

N

1
L,:x+3y-2=0 :>m2=—§
Ly: (x+3y-2)+Ar(x-7y+5)=0

\/{/Ll
\K L,
L,
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Sol.49 A
1.1 m3Jrl 1 ax2 + 2hxy + by2 =0
tano= 23| = = tano = 3 -
1]~ 2 m; -~ 2 _ -2h _a
o T3 M+ M= MM =y
(1+2)

m; = - (3-71) =-1 =>my;=-1

1
:x+3y—2+z(x—7y+5)=0
= 5x+5y-3=0

Sol.47 A
Mpg + Mpg =0 y
P(5, 3

L_,_i = AL, 2) ( ) Relation of slopes of image lines

-a 5-a (m;"+m,)=-(m; +m,)

13
—a= = IAAX X -2h 2h
Ol B(a, 0) ==\ )=} {m," = tan (a;)
2 10 5

m =T 13 T "_q T "4 2 (-

AB 1 _% - -4 m,'m,’ = (-m;) (-m,)
equation of AB =m,m, = %

:y—2=—_745(x—1)5x+4y=13

2
X ! ’ 1 ’ r —
Sol.48 D (Xj - (my +m2)[xj +m;m, =0
Letalineax + by +c=0
P,+P,+P;=0

2
(2 )3

= by2 - 2hxy + ax2 =0

= ax?-2hxy + by2 =10

Sol.50 D
c(3, 0) x2-4xy +y2=0,x+y+4,6 =0
3a+c 3b+c 2a+2b+c angle bisector of given pair of st. lines
\/a2+b2 +\/a2+b2 + \/a2+b2 =0 Y

5a+5b+3c=0
E) 3 _
a3 +b 3 +C=0 \ X

55
= [5/5] satisfy the given line

o[22 , N
= fix pointis 3’3 which is centroid of AABC
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2 2 2 2 1 3 1
X“oyT Xy o XToyt XY =4+t - =,y=>+ =
ab h 1.1 -2 X 2/3'VT 253
= x2-y2=0
= (x+Y) (x-y) =0 . [‘”ﬁLEJ,G' [4_@2_@}
x +y = 0is || to third side 62 3 62 3

altitude = angle bisector = isosceles A

4 + ﬁ E + ﬁ
2vh?ab| [24a-1 06>06'=["""62"3
Nowtano = [ o p | = 3 | =43
Sol.52C
= o
= 0=60 . P2, 0), Q (4, 2)
= angle between two equal sides is 60° . . Q
o linePQisx -y =2
= equiliteral A me = +1 1597 (4, 2)
PQ ™ 450
Sol.51 D = 6 =45°
required line is PR, 0)
3 arallel to y-axis '
4,_ = — p y
D( 2] P AB= Va4 V5 (according questions)
: = x=2
Lp
y Sol.53 B
X2 -4xy +4y2+x-2y-6=0
(3,2) (x-2y+C)(x-2y+d)=0
AL : ~>(5,1)B (x-2y)2+(C+d)x-2(c+d)y+ cd=0
=G ¢D * c+d=1,cd=-6
0] “\‘ i /,"l X c=3,d=-2
’P' linesare (x -2y +3)=0,(x-2y-2)=0
_ 32| 5
) 5 [i5 distance = 2.2 =\/§=\/§
PD=.,5->= [—
4 2
GD.=3. 5 =~ Xy +2x+2y+4=0&x+y+2=0
) ) ) (x+c)(y+d)=0
[Centroid = orthocentre in equilateral] xy + dx + cy + cd=0 L, y
o 1 ___1_2 d=2,c=2 A(_Z'O)O y
PD Map _l Xx+z=0 y+z=0
2 L, & L
1 2 B(-2]-2) 0,-2)C
a0 & -2 cos 6 = — X+y+z=0
BN -5 & T
equation of pp’ is Ll L,
hypotaneous line L
3 mid point of hypotenous is circumcentre
x-y _ Y2 _, A5 " P
T T2 T*ai (952,229 _ s
\/g 5 2 4 2 = (_ r = )
M 0 T? o0 N . 394 - Rajeev Gandhi Nagar Kota, Ph. No. 0744-2209671, 93141-87482, 93527-21564
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Sol.55B
axxbyxC=0

/ ax+by-c=0 /

ax-by-c=0 ax - by +c
a
ml—B
/ ax+by+c=0 /
a
my = ——
17 b
a a
ml——E,m2= B
C C
d, = b d, = b
C C
d, = b d, = b

|(c1 - c2)(dy — dp)

Area of rhombus = | (my —m,) |
,C, 2
b b| 22 _
= 25 = Iablsq.umts
b
Sol.56 D
concurrent
all
1b 1=0a,beR,a¢1,bi1,c¢c
1 1c

CG,-GC->CGa&CG->C->C
= ab-1)(c-1)-(1-a)(c-1)
+1(0-(1-a)(b-1)=0

Sol.57 C
2|x| + 3|yl £6
area ABCD = 4 (AOAB)

1
=4 (5-2X3J = 12 sq. units

Sol.58 C
(i) Reflection abouty = xof (4, 1)is (1, 4)

(L,4) G4
....................
: 1(3, 4)
x5 4
0(4, 1) 4 0 E
10 o X

(if) Now 2 units along (+) x direction
(1+2,4+0)=(3, 4)
(iii) we wish to find

o)
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