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2sq.units 2. y=x 3. (Z 5) 4,
1,1 8 x-7y+2=0
T 2, T
@) 2. (¢) 3. (@ 4,
@) 8 (o 9. (¢ 10.
d 14. (a) 15. (d) 16.
(b) 20. (c¢) 21. (a) 22,
(a,b,c) 2. (e 3. (ac) 4,
(a,c,d) 8. (b0 9. (a
9x% +36y” = 40> 2.

4x+T7y-11=0, 7x-4y-3=03 7x—4y+25=0 4.

2 2

Yy _x _ _

5 7 1 5 (1,-2) 6. firstquadrant
d 5. (® 6. (@

®) 11. (a) 12. (d)

@ 17. (o) 18. (b)

(©) 23. (b)

®) 5. © 6. (d

333
2°2) %22

@ (—4,-7) (b) @-5)x+(2\V5-3)y-(4/5-2)=0

x+5y—5«/§=0 or x+5y+5«/§=0 1. (ma, at,+t,+t)rant,t)

x=3y-31=0o0r 3x+y+7=0 10. 32 sq. units

(0,0)0r (0,5/2) 12. (a® +b%)(ix+ my+n)—2(al + bm)(ax+by+c) =0

x=Ty+13=00r 7x+y-9=0 15. x2+y2—7x+5y=0

3x+4y-18=0or x—2=0 17. (1,-2)

3 1 1

GG(—E,—IJU(E, 1) 19. 7 sq units

2x+3y+22=0 21, x(m*—1)— ym+(m® +)b+am=0

18 28. y=2x+1lor y=-2x+1

©

6
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Straight Lines and Pair of Straight Lines o M-S-87
| IEEZ LYW JEE Advanced/ IIT-JEE

A. Fill in the Blanks S =3+16+pu=0= p=-13
1. |x|+|y|=1 Equation of altitude BE isx +4y—-13=0 ..(2)

Now orthocentre is the point of intersection of equations
(1)and (2) (AD and BE)

Solving (1) and (2), we getx=3/7,y=22/7

As both the co-ordinates are positive, orthocentre lies in

The curve represents four lines
x+y=1l,x-y=1,-x+y=1,
—x—-y=1

which enclose a square of

S first quadrant.
ide = distance between
f)pp sidesx +y=1and 7.  Letthevariable linebe ax + by +c=0 )]
+y=—1
Ty Then 2" distance ofline from (0, 2) = % =p
1+1
Side =—— =2 @b
N1+1 2t

.. Req. area = (side)? = 2 sq. units. 12" distance of line from (0, 2) = 2_c2 =p,
2. Asy=log,,x can be obtained by replacing x by y and y by a +b

xiny=10*

The line of reflection is y = x. 112" distance of line from (1, 1) = - ‘;b + Z = ps
) 31 a +b
3. Giventhat3a+2b+4c=0—= Zg+= =
iven that 3a c=0=> 4a+2b+c 0 ATQ p,+p,+p3=0

= ]("31’1/131 si:;z())flines ax + by + ¢ = 0 passes through the - da+c+2b+c+a+b+c 0

point , . 7 .2 =
4. |AP-BP|=6 va® +b

We know that locus of a point, difference of whose distances = 3a+3b+3c=0

from two fixed points is constant, is hyperbola with the = a+b+c=0 7))

fixed points as focii and the difference of distances as length T

of transverse axis. From (1) and (2), we can say variable llne ( 1) passes through

_ _ -2 .= the fixed point (1, 1).
Thus, ae=4and2a=6 =3, e=4/3 .
us,aemRandsa = ¢ 8.  Let BD be the bisector of ZABC. A-1L=-T7)
2 2
2 _of16 ) - Equationis 2—— %~ _1 NOTETHISSTEP:
= b _9(9 7o RN S Then AD: DC = AB : BC
D

(foci being on y-axis, it is vertical hyperbola) And

5. Ifa,b,careinA.P. then 5
a+c=2b= a-2b+c=0 AB=\(5+1)* +(1+7)* =10 B -
c

= ax + by + ¢ =0 passes through (1,-2). T EE— ’
6.  Firstquadrant. BC= (5~ 1)2 + (1_4)2 =5

The equations of sides of triangle ABC are . AD:DC=2:1

AB x+y=1 1

BC :2x+3y=6 .. Bysection formula D(—, —J

(4 4x—-y=-4 33

Solving these pairwise we get the vertices of A as follows Therefore equation of BD is
A(-3/5,8/5)B(-3,4) C(-3/7,16/7)

_1/3- l(x 5) = —2/3
T 1/3-5 " 21473

= Ty-T=x-5=>x-Ty+2=0

Now AD s line L'* to BC and passes through 4. Any line y-
perpendicular to BCis 3x—2y+A=0
As it passes through A(—3/5, 8/5)

(x=5)

E

‘_9_E+x 0 = A=5 B. True / False
5
1. Int ti intofx+2y—10=0and 2x+y+5=01
Equation of altitude AD isB c ntersection pownt o1x = 2y an Y 18
3x—2}1+ >=0 . (1) . . 5 ( 20 25) which clearly satisfies the line 5x +4y = 0. Hence
Any line perpendicular to side ACis x +4y+p=0 3°3
As it passes through point B (=3, 4) the given statement is true.
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2.  Thegiven lines cut x-axis at
Lt
9 2

1
and y-axis at B(O,%] nd D(O Tg)

Now 4, B, C, D are concyclic if for AC and BD intersecting
at O we have A0 x OC=B0O x OD

""""""""""""""" 4B 0.176) . @

(1922, O)C

(';,‘ X
ol /A(17/9,0)

"D (0,-19/3)

or,

£=O_D ifw= ~19/3 ie. 2.2 which is true.
BO oC 17/6 -19/2 3 3
The given statement is true.

C. MCQs with ONE Correct Answer

1. (a) Thegivenpointsare A (—a,—b), B(0,0),C (a,b)and D
(a2, ab). 5. )

b
Slope of 4B = P slope of BC = slope of BD

A, B, C, D are collinear.
2.  (c¢) Reflection about the line y =x, changes the point (4, 1)
to(1, 4).
On translation of (1, 4) through a distance of 2 units
along +ve direction of x-axis the point becomes (1 +2, 4),
ie,(3,4).

Y P(x,y)
4

14
HINER)

l"
A

h\ 0 : -
0<—3—>
<—x—>

On rotation about origin through an angle n/4 the point 6.  (a)
P takes the position P’ such that
OP=OP'

3 . 4
Also OP=5=OP'and cos9=gv sm9=g

Topic-wise Solved Papers - MATHEMATICS
T
Now, x = OP'cos (Z + 9)

1

—S(COSZCOSG sin— sme) 5(5\/_ 5\/_) \/_

y = OP’sin( ) (sm cos 0+ cos Z sin 9)

- 5(L+L]_L : pv=[_L L]
s\2 sv2) V2 V2'\2
Solving the given equations of lines pairwise, we get
the vertices of A as

Then AB=+16+16 =42

BC=+1+9 =410

=J9+1=410 .. Aisisosceles.
We have
P=(1,0),0=(-1,0),R=(2,0)
Let S=(xy)

ATQ SQ?+ SR2=2S5P?

= (@+1P+)2+ -2 +y*=2[(x~1)*+)7]

= 2x2+2)2-2x+5=2x2+27—4x+2

= 2x+3=0= x=-3/2

Which is a straight line parallel to y-axis.

As L has intercepts a and b on axes, equation of L is

X Yy
—+==1 |
PRl M

Let x and y axes be rotated through an angle g in
anticlockwise direction.
In new system intercepts are p and ¢, therefore equation
of L becomes
X
21

;+;= )

KEY CONCEPT : As the origin is fixed in rotation, the
distance of line from origin in both the cases should be
same.

We get d = ! = !
\/L+L L1
2 B2 p2 q2
Lol 111
a2 b2 p2 q2

(b) is the correct answer.
Let the two perpendicular lines be the co-ordinate axes.
Let (x, y) be the point sum of whose distances from two
axes is 1 then we must have

[x|+]y[=1 or £x*y=1
These are the four lines

x+y=1x-y=1, —x+y=1,-x-y=1

GP_3480



Straight Lines and Pair of Straight Lines ) M-S-89
Any two adjacent sides are perpendicular to each other. and equation of PRis = 3x—y—-5=0
Also each line is equidistant from origin. Therefore ~. Combined equation of PQ and PR is
figure formed is a square. x=3y-5@x-y-5=0
’ o 2 = 3x2-3)2+8xy—20x—10y+25=0
7. (a) Ifvariable point is P and S (- 2, 0) then PS= EPM 1. @ x,=x;r,x,=x2andsoisy,=yr,y,=y,”
where PM is the perpendicular distance of point P from n n 1 xn »n 1
given line x =—9/2 A=|xy y, 1 —— x oy 1]=0
By definition P describes an ellipse. (e _2. 1) ¥yl ool
3 Hence the points lie on a line, i.¢., they are collinear.
8. (¢) Thesides of parallelogram are 12. (@d) Sisthemidpointof Qand R
x=2,x=3,y=1,y=5. _
Therefore, S = (H,Q) = (E,l)
D(@2,5) C(3,5) 272 2
PQ2,2)
A2, 1) B(3,1) 06,1  sse1 RGI
Diagonal ACis y_—l = x-2 ory=4x-17 Now slope of PS =m = A = —z
5-1 3-2 2-13/2 9
o x=2 y-5 Now equation of the line passing through (1, — 1) and
Equation diagonal BDis == ==~ ordx+y=13 parallel to PSis
9. (¢) The lines by which A is formed are x = 0, y = 0 and y+l= —g(x—l) or 2x+9y+7=0
x+y=1. 9
Clearly, it is right A and we know that in a rightA 13. (d Here AB=BC=CA=2. So, itis an equilaterial triangle
orthocentre coincides with the vertex at which right £ and the incentre coincides with centroid.
1s formed. Therefore,
.. Orthocentre is (0, 0). g
10. () Let m be the slope of PQ then Incentre = [O"‘ 1+2 ’ 0+0+ 3J = [1,%]
3 3 3
m— (-2
tan 45° = 1# 14. (a) Intersectionof3x+4y=9andy=mx+1.
+m(=-2) .
For x co-ordinate
m+2 m+2 x+4(mx+1)=9=>3 +4m)x=5
> 1= =+1=
1=2m 1-2m = 5
= m+2=1-2m or-1+2m=m+2 3+4m
= m=-1/3 orm=3 For x to be an integer 3 + 4m should be a divisor of 5

e, 1,—1,50r-5.
3+4m=1 = m=-1/2 (notinteger)
3+4m=-1 = m=-1 (integer)
3+4m=5 = m=1/2(notan integer)
3+4m=-5 = m=-2(integer)
There are 2 integral values of m.
(a) is the correct alternative.

P m 9 15. @ c_y=mxtl g
As PR also makes £ 45° with RQ.
The above two values of m are for PQ and PR. y=nx f—

Equation of PQ,y—1 = —%(x— 2)

= Jy-3=-x+2 = x+3y-5=0

EBD_7202
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. 1 m Now in AOPA and AOQC,
The vertices, 0(0,0), 4 (m_—n’ E) ,B(0,1) Z POA= £ QOC (ver. opp. Z's)
£ PAO=Z0OCQ (alt. int. £'5)
Ar(|[¥" OABC=2 Ar (AO4B) -, AOPA~AOQC (by A4 similarly)
=2l‘[o(i-1]+ ! (1-0)+0(0— 7 ]H . OP 04 9/4 3
2 m—n m-—n m—n S oo E = =

00 OC 3 4
_ ~. Req.ratiois 3 : 4.
|m—n]| 19. () Total no. of points within the square OABC

16. d ClearlyOP=0Q=1and ZQOP=0a-6-6=0-26. =20x 20=400
Y 4 y
-0
28 R
M (mid point) :
v
& P®) (h, k) R
0 ACL0)
S 72 e X (0.0) ’
1 (é ~20) Pointson line4AB=20((1,1),(2,2), ....... (20, 20))
2 Points within AOBC and AABC=400-20=380
The bisector of ZQOP will be a perpendicular to PQ 380

and also bisect it. Hence Q is reflection of P in the line By symmetry points within AOAB = 2 190

OM which makesan angle ZMOP+ ZPOXwithx-axis, 20, () We know that orthocentre is the meeting point of

1 altitudes of a A.
ie., 5(0&—29)+9 =a/2.
So that slope of OM is tan /2. 71 A(3,4)
17. (0) tan®=+3=0=60°= ZPOR=120°
= bisector will have slope tan 120° E
= equation of bisector is \/3x+y =0
Y 4 0] B -
(0, 0) D 4,0) ~
R(3,3\3)
Equation of alt. AD
] A = line parallel to y-axis through (3, 4)
} Q ):( = x=3 L. )}
Pi-1,0) ' Similarly eq®of OE 1 4B is
18. () Thegiven linesare 3-4
2x+y=9/2 e (1) )’=—mx
and 2x+y=-6 U ) _
Signs of constants on R.H.S. show that two lines = .y—x/4 """"" @
lie on opp. sides of origin. Let any line through Solving (1) and (2), we get orthocentre as (3, 3/4).

origin meets these lines in P and Q respectively 21. (@) x?-y*+2y=1 = x==%(y-1)

then req. ratiois OP : OQ
Y A

v<‘(0, 9/2) /

B / Q

C(=3,0) >
™~ 74, Of\ié / 0 \ X

(0]
y=x+1 —
oD (0,-6) xry=l

<
'
X

Bisectors of above linesarex=0and y=1.
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Straight Lines and Pair of Straight Lines &
v D. MCQs with ONE or MORE THAN ONE Correct
(0, 3) 1. (ab,¢)

For concurrency of three lines
px+qy+r=0,gx+ry+p=0;
x+py+q=0

We must have,

x pqr
qg r p=0
So area between x =0, y=1 and x + y = 3 is shaded rpq
region shown in figure.
. p+q+r q r
Area=5><2><2=2 Sq. units. = G+G+G,|p+tg+r r p|=0
2 _ _ ptq+r p ¢q
. (©) Ar (AOPR)= Ar (APQR)= Ar (AOQR)
P(3,4) 1L gr
= (p+q+r)|1 r p|=0
1 p g
7 0 g—r r—p
Q(6,0) 0.0 = (p+q+r)|0 r-p p—q|=0
By simply geometry L op q
R should be the centroid of APQO = (@P+q+N(pg-g-m+rg—rP+pr+pr—p?)=0
= (p+q+np*+g*+r’-pg—pr-rq)=0
- R(3+6+O’4+O+O) =(3’i) = pPP+P+P—3pgr=0
3 3 3 It is clear that a, b, c are correct options.
23. (b) Lettheslope of line L be m. 2. () LetA4(0,8/3),B(1,3)and C(82,30).
m++/3 Now, slope of line AB = 3-8/3 = 1
Then 1=.3 1-0 3
1- \/gm
Slope of line BC = 03 _27_1
P §2-1 81 3
MY = AB| BC and B is common point.
_ = A, B, Carecollinear.
ﬁx ty _\ 3.  (a, c) Substituting the co-ordinates of the points (1, 3), (5, 0)

0,1 \

x O

/ :
60°

YV G.-2)

>N

=S m+ 3 ==(3 ~3m)
=4m=00r2m=2./3 >m=00rm= /3
m=3

. Equation of Lisy+2= /3 (x—3)

or 3 x-y-2+3.3)=0

-+ L intersects x-axis,

and (— 1, 2) in 3x + 2y, we obtain the value 8, 15 and 1
which are all +ve. Therefore, all the points lying inside

the triangle formed by given points satisfy 3x + 2y
Hence (a) is correct answer.

> 0.

Substituting the co-ordinates of the given points in
2x+y—13, we find the values — 8, — 3 and — 13 which

are all —ve.
So, (b) is not correct.

Again substituting the given points in 2x — 3y — 12 we

get—19,—2,—20 which are all —ve.

It follows that all points lying inside the triangle formed

by given points satisfy 2x —3y—12 < 0.
So, (c) is the correct answer.

Finally substituting the co-ordinates of the given points
in—2x+y, we get 1,— 10 and 4 which arenot all +ve.

So, (d) is not correct.
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Hence, (a) and (c) are the correct answers.

() Consider g=2pi+ with respect to original axes and
a=(p+1)i +j with respect to new axes.
Now, as length of vector will remain the same

al=J@p)P +1=y(p+1)? +12
= p*+2p+2=4p*+1 = 3p*-2p-1=0
= p=lor-1/3
(b) is the correct answer.
(c) PQRS will represent a parallelogram if and only if the
mid-point of PR is same as that of the mid-point of OS.
That is, if and only if

1+45 4+a 2+7 6+b
= and =
2 2 2 2
= a=2andb=3.

(d) Slopeofx+3y=4is—1/3 andslope of 6x—2y="71is 3.
Therefore, these two lines are perpendicular which
shows that both diagonals are perpendicular. Hence
PQORS must be a rhombus.

(a, ¢, d) Since the co-ordinates of in the centre depend on
lengths of side of A. .. it can have irrational coordinates

(b, ¢) We know that length of intercept made by a circle on

alineis given by=2 \/rz —p2

where p = L distance of line from the centre of the
circle.

1 -3

Here circle is x% + y% —x + 3y = 0 with centre (5’?) 2.

and radius = %

L,: y=mx (anyline through origin)
L,: x+y—1=0(given line)
ATQ circle makes equal intercepts on L, and L,

(m 3]2 (1 3 )2
= =]
Q_ 2 2 Q_ 2 2

2 =
4 m?4l 4 2
(m+3)2
2
- = 7 -2
m2+1
= m2+6m+9=8m?+8 = Tm?>—6m—-1=0
= Tm*—Tm+m-1=0 = (Im+1)(m—-1)=0
= m=1,-1/7

Therequired line L, isy=x or y = _g’

e, x-y=0 or x+7y=0.

. . . . (- -
(@) The intersection point of two lines 13( ,—j
a+b a+b

- -
. —,—— <242
Distance between (1, 1) and (a+b a+b)

2
c
2[1+——| <8 ¢
= ( a+bj :>1+a+b<2

= a+b-c>0

E. Subjective Problems

Let P (x, y) divides line segment AB in the ratio 1 : 2, so that
AP= (/3and BP=2 (/3 where AB= (.

ThenPN=xand PM =y

Let ZPAM=6=«BPN

. y 3y
In APMA 0=—=—=
f SET 3T
X 3x
In APNB, cos6 = =—
20/3 20

YA

~

)

Now, sin2 0 +cos2 0 =1

ﬁJ,ﬁ:l = 9x2+36y? = 4(>
2 a2
As Clies on the line y =x + 3, let the co-ordinates of C be
(A, A+3).Also4(2,1),B(3,-2).
Then area of AABC is given by

2 1 1
%3 -2 1|=%5
A A+3 1
= [2(2-A-3)-13B-2)BA+9+20)|=10
= [-2A—10-3+A+5L+9|=10 = [4A—-4|=10
= 4r-4=10 or 4A—-4=-10
= A=T712 or A=—3/2
Coordinates of C are (1,2) or (_—3,3)
2°2 2°2
Let side AB ofrectangle ABCD lies along
4x+Ty+5=0.

As (-3, 1) lies on the line, let it be vertex A.
Now (1, 1) is either vertex Cor D.
D C(1,1)

&

v

A 4x+7y+5=0 B
3,1
If (1, 1) is vertex D then slope of AD =0
= ADisnot perpendicular to 4B.
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But it is a contradiction as ABCD is arectangle.
(1, 1) are the co-ordinates of vertex C.

CD is aline parallel to AB and passing through C, therefore
equation of CD is

y-1 =—§(x—1):>4x+7y—11=0

Also BC is a line perpendicular to 4B and passing through
C, therefore equation of BC'is

y—1=%(x—1):>7x—4y—3=0

Similarly, AD is a line perpendicular to 4B and passing
through 4 (- 3, 1), therefore equation of line AD is

y-1 =%(x+3):>7x—4y+ 25=0

4. (@ AH LBC=myy xmge =-1

k_ 3+1 _ 1
h -2-5
A (h, k)
H] O
1
B(5,-1) C(-2,3)
= 4k-7h=0 L. @
Also, BH 1 AC
-1 3-k
5 X—2—h 3-k=-10-5h
= Sh-k+13=0 L. V)]
Solving (1) and (2), we geth=—4,k=-17
Third vertex is (—4,— 7).
(b) The given linesarex—2y+4=0 e (D)

and 4x-3y+2=0 e (2)
Both the lines have constant terms of same sign.

The equation of bisectors of the angles between
the given lines are

x—-2y+4 _ +4x—3y+2

Jiva 7 1649

Here a,a, + b, b, > 0 therefore, taking +ve sign on RHS, we
get obtuse angle bisector as

G5 x+(N5-3)y-(45-2)=0 ......(3)

5. ThegivenlineisSx—y=1

The equation of line L which is perpendicular to the

given lineis x + 5y = A. This line meets co-ordinate axes at 4
(A, 0)and B (0, 1/5).

") M-S-93
y
A
B (0, 1/5)
A, 0)
0 N ox
L

AreaofAOAB=%><OA><OB

= 5=%xkx% = A2=52x2> A =452

The equation of line L is x + 5y —5~/2 =0

or x+5y+5\/5=0.
From figure, VA
x =0A-AL
=ccos o—AN cos a
=ccos a— (AP sin a.) cos o
=ccoso—csind.
sin o, cos o
=ccosa (1-sin?a)
=ccos’ a
y =OB-MB l
=csina—BNsina i
=csina—BPcosasina Oks>L A
=csin o—Ccos o . cos o sin o
=csin a(1-cos? a)=csin? o

B

MLNN
T )
.

=V

2 2 2 2

3 2 2 2
. Locus of (x, y) is (iy +(Z]3 =1or x3+y3=¢3
c c

A (aity,a(t) +1,))

D
B C

(atyts,a(ty +13)) (anit3,a(t +13))

a(tl +t3) - a(t2 + t3)
atyiz —atylz

Slope of BC=

_ a(t1+t3—t2—t3) _ 1

aty(t —tp) B
Slope of AD =~ ¢,
Eq.of AD,
y—a(t +t)=—t;(x—att,)
o xtty=atbLt;ta(ttt,) N )]
Similarly, by symm. equation of BE is

EBD_7202



M-S-94 ®

Topic-wise Solved Papers - MATHEMATICS

= xt,ty=atl;+a(t,tt,) e (2)
Solving (1) and (2), we get x=—a
y=al(ttt,+ ) +at ;)

Orthocentre H (—a, a (t, + ¢, + t;) + at  t,t;)
. 6 3 1
Area of AABC = > -3 5 1
4 21
~Lem+30)+ac21-2
2 2
: x y 1
Area of APBC = > -3 5 1
4 21

=%(7x+7y—14)—%|x+y—2|

7

ATo ar@PBC) 3! ¥7 721 iy yog)

> Ar (AABC) 49 | 7 |
2

Let equations of equal sides 4B and AC of isosceles AABC
are

Tx—y+3=0 e (D)
and x+y-3=0 )
The third side BC of A passes through the point
(1,-10). Let its slope be m.

C (1,-10)
As AB=AC
£LB=/C
= tanB=tan C )]
Now slope of AB =7 and slope ofAC——l

1+ mymy

Using tan6 = , we get

1+7m
Fromeq. (3), we get

T-m| |-l-m
1+7m‘_‘ 1-m ‘

T—m =i( —l—m)
1+7m 1-m
Taking '+' sign, we get
T-m)(1-m)=—(1+m)(1+Tm)
= 7-8m+m?+Tm>+8m+1=0
= 8m?+8=0 = m?+1=0
It has no real solution.

and tanC = ‘ﬂ‘
1-m

tan B = ‘

11.

Taking '-' sign, we get

(7—m) (1—m)=(1+m) (1 +Tm)
7—8m+m?—Tm?>—8m—1=0
—6m?—16m+6=0 = 3m?*+8m-3=0
Bm-1)(m+3)=0 => m=1/3,-3

The required line is

yuy

y+10 =%(x—1) or y+10=-3(x-1)

ie. x—3y-31=0 or 3x+y+7=0.
Let O be the centre of the circle. M is the mid point of AB.
Then

OM 1 AB
Let OM when produced meets the circle at Pand Q.

P

il B(5,4)

4

3,4

0

D\‘/ C
0

PQ is a diameter perpendicular to AB and passing
through M.

M_( 3+5’4+4) (L4)
2 2
4-4
1 fAB= ——=0
Slope o 533

PQ, being perpendicular to AB, is a line parallel to y-
axis passing through (1, 4).
Its equation is

x=1 )]
Also eq. of one of the diameter given is

4y=x+7 .2
Solving (1) and (2), we get co-ordinates of centre 0

0(1,2)

Also let co-ordinates of D be (a., B)
Then O is mid point of BD, therefore
( a+5 B+4
272
D(-3,0)
Using the distance formula we get

) (1,2) = a=-3,8=0

AD =(=3+3) +(4-0)2 =4

AB=y(5+3)* +(4-4)? =8
Area of rectangle ABCD=AB x AD=8 x 4
= 32 square units.
A being on y-axis, may be chosen as (0, a).
The diagonals intersect at P (1, 2).
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12.

A0, a)

i
P2 /P

c
Again we know that diagonals will be parallel to the angle
bisectors of the two sides y=x+2andy="7x+3

x—y+2 _+7x—y+3

V2T 52
= 5x-5y+10=£(7x—y+3)
= 2x+4y-7=0and 12x—6y+13=0

m;=—1/2 m,=2

Let diagonal d, be parallel to 2x + 4y — 7= 0 and diagonal d,
be parallel to 12x— 6y + 13 =0. The vertex A could be on any
of the two diagonals. Hence slope of AP is either— 1/2 or 2.

ie.,

2-a -1

= "= or —
1-0 2

5

= a=0 or 5

Ais(0,0)or (0,5/2)
Let the equation of other line L, which passes through the
point of intersection P of lines

L =ax+tby+c=0 e (D)
and L, = {x+my+n=0 e (2)
be L,+AL,=0
e (ax+tby+te)+A(Lx+my+n)=0 .....(3)

0 Ly
Lzz[x+my+n=0

From figure it is clear that L, is the bisector of the angle
between the lines given by (2) and (3) [i.e. L, and L]
Let M (a., B) be any point on L, then
ao+bB+c=0 . )]
Also from M, lengths of perpendiculars to lines L and L,
given by equations (3) and (4), are equal
lo+mB+n _ +(aa+bl3+c)+7\.(la+ml3+n)
N J@+0)2 + (B +am)
1 A
=%
VR em? (@ +mD)A2 +2(at+ by + (a® +57)
[Using 4]

=

13.

") M-S-95
= (L2+mN+2(al +bm) A+ (@ +b%) =A% (L2+m?)

2,42
2(al +bm)

Substituting this value of A in eq. (3), we get L as

(@ +b%) _

+by+c)— ——— (Lx+my+n)=0

@by O atwbmy LX)

= (@ +b*)(Lx+my+n)—2(al +bm)ax+by+c)=0
Let BC be taken as x-axis with origin at D, the mid-point of
BC, and DA will be y-axis.

¥
A

F
B D C
AB=AC.
Let BC = 2a, then the co-ordinates of B and C are (—a, 0)
and (a, 0).
Let DA = h, so that co-ordinates of A are (0, ).

Then equation of AC is £+%=1 e (D)

a
And equation of DE L to AC and passing through origin is

—===0=>x=—= __....Q

Solving (1) and (2) we get the co-ordinates of pt E as follows

hy 'y
—=+==1
& h 7

WRy+a’y=a’h

612_h _ ah?
a® +h? _¢127

E( ah? a’h )
ka2+h2’a2+h2J

Since F'is mid pt. of DE, therefore, its co-ordinates are

= y= X

2 2 \‘
FL ‘;h - c;h ZJ
2(a” +h*) 2Aa” +h
2 2 2 2 2
2h Y= a‘h
SlopeofAF=L';h) _2h(a” + 2) a
ah —ah
O— 5
2(a“ +h")
2 2
= ml = —ﬂ o (i)
ah
a*h 0
2 .27 2
And slope of BE =4 +2h -— a3h :
ah ah® +a’ +ah
S 2 ta
a“+h
ah )
= ™= eeeee. (11)
2T 2o
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14.

15.

From (i) and (i1), we observe that

mym,=—1= AF 1 BE. Hence Proved.
The given st. lines are 3x + 4y =15 and 4x — 3y =15. Clearly
these st. lines are perpendicular to each other (m; m, =—-1),
and intersect at 4. Now B and C are pts on these lines such
that AB=AC and BC passes through (1, 2)
From fig. it is clear that

£B=/C=45°

(1,2)

& 1 450 Y
A ' B
N
Let slope of BC be m. Then using

- +3/4
tan B = | 1~ "2 , we get tan 45° = m+3/4
1+m1m2 l—im

4

4dm+3=x(4-3m)
dm+3=4-3m or dm+3=—4+3m
m=1/7orm=-7

Uy du

Eq.of BCis, y—2= L(x—1)

7
or y-2=-7(x-1)
= Ty-l4=x-lory-2=-Tx+7
= x—T7y+13=00r7x+y-9=0
Eq. of theline 4B is

Xy,
7 5

= 5x-Ty-35=0

Eq.ofline PQ | ABis7x+ Sy + A= 0which meets axes of x

and y atpts P(—A/7,0) and Q (0, —A/5) resp.

YA

™

[4(7,0), B(0,-95)]

B
7]
Eq. ofAQ1s,
X Y
4+ =1:>}\x—35 —77\.=0
YT y—IA=9 . 2
Eq.of BP1is,
‘T”‘_Z=1:35x+xy+5x=o ......... 3)

Topic-wise Solved Papers - MATHEMATICS

Locus of R the pt. of intersection of (2) and (3) can be
obtained by eliminating A from these eq.'s, as follows

35x+(5+y)(35—y) =0
x-=17

= 35x@x=7)+359(5+»)=0 = x> +y*—Tx+5y=0

Let the equation of line through A4 which makes an intercept

of 2 units between.
2x+y=3

and 2x+y=5

be —x_2 =_y._3 =
cosO sin0
Let AP=rthen AQ=r+2

r

Y

Then for pt P (x,,y,),
X -2 _ »n-3 =r o 2 -2)+(n-3) —,

sin 0

cos0 2c0s0+sin0
(ing 2 Do)
ay b Aapyt+ub
(2x1+yl)—7_r 5-7 —r
2¢0s0+sind 2¢c0s0+sin0

[Using 2x, +y, = 5as P(x,,y;) lieson 2x +y = 5]
-2
="
2c0s0+sin6
For pt O (x,,,),

.0

—x2_2=—y2,_3=r+2
cosO  sin6
A0-2+n-3) _ .,
2c0s0+sind
—_—=r+2 ...
2cos0+sin0
(i)-(@)
- ~
2c0s0+sind
= 2cosO+sinf=-1 ...(3)

= 2cos0=—(1+sin0)
Squaring on both sides, we get
= 4cos?0=1+2sin@+sin’0
= (5sin0-3)(sin6+1)=0 = sin6=3/5,-1
= cos0=-4/5,0 [Usingeq.(3)]
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17.

18.

The required equation is either

x-2 y-3 x-2 y-3

/5 3/5 "0 -l
= either3x—6=—-4y+120rx-2=0
= either3x+4y—18=0o0rx—2=0
The given curve is

3x?2—y?—2x+4y=0 ..(D
Let y = mx + ¢ be the chord of curve (1) which subtends an
Z of 90° at origin.
Then the combined eq. of lines joining points of intersection
of curve (1) and chord y = mx + ¢ to the origin, can be
obtained by making the eq. of curve homogeneous with the
help of eq. of chord, as follows.

352 —y? —2x(y_””‘] +4y(w) =0
¢ c

= GBec+2m)x?-2(1+2m)xy+(4—-c)»*=0
As the lines represented by this pair are perpendicular to
each other, therefore we must have

coeff. of x2 + coeff. of y2 =0
= 3c+2m+4-c=0
= —-2=m.l+c
Which on comparision with eq. of chord, implies that
y=mx + ¢ passes though (1, - 2).
Hence the family of chords must pass through (1, - 2).
The points of intersection of given lines are

(25 mcr9.c(2]]
39 4°8

4 (13, 1/9)

(5/4,7/8)
B x+2y-3=0 C
A3 g N\

If (o, a?) lies inside the A formed by the given lines, then

(%%) and (o, a?) lie on the same side of the line x + 2y —3

2
o= O+207-3 2 +a=3<0...(1)
1 2
—+—--3
379

57
Similarly (Z’ g) and (o, o?) lie on the same side of the line
2x+3y-1=0.
204302 -

1 2
- .2
0 o1 >0=>30” +20—-1>0...Q)

e
48

(=7, 5) and (o, o?) lie on the same side of the line
5x—6y-1=0.

19.

20.

S50+ 6a% -1

-35-30-1
Now common solution of (1), (2) and (3) can be obtained as
in the previous method,

NEWNIS
2 2
The given curve is

y=x3 ...(1)
Let the pt, P, be (¢, ), t#0

>0=6a%—5a+1>0...03)

Then slope of tangent at P, = % = (3x* )=t =3t 2
Equation of tangent at P, is
y-8£=32(x-1)= y=32x-28

= 3fx-y-2£=0 .2

Now this tangent meets the curve again at P, which can be

obtained by solving (1) and (2)

ie, 32x—x2-28=0 or x*-3x+2£=0
(x—0?(x+2)=0 = x=—2rasx=tisfor P,
y=-8

Hence pt P, is (—2t,— 8% = (4 1) say.
Similarly, we can find that tangent at P, which meets the

curveagain at B (2,,-8%) ie., (4¢, 647).

Similarly, P, = (-8,—512¢%) and soon.

We observe that abscissae of pts. P, P,, P;... are

t,—2t, 4¢, ... which form a GP with common ratio —2. Also
ordinates of these pts. 3, — 8¢3, 64£, ... also form a GP with
common ratio— 8.

1 t t
1 -2t -8
3
Now Ar(AP1P2P3): 1 4t 64t
Ar(ARBPP) (1 -2t -8
1 4  —647
1 -8 -5127°
11 1
A1 -2 -8
1 4 64 1 ,
= . 1 ] =Esq. units.
-8t 1 =2 -8
1 4 —64

Let 0 be the inclination of line through A (— 5, —4). Therefore
equation of this line is

") M-S-97

EBD_7202



Topic-wise Solved Papers - MATHEMATICS

M-S98 @
x+5 y+4 o
cos® sin® U3

21.

= B(rjcos0-5,r sin0-4)
C(rycos0-35,r,sin0-4)
D(rycos0—5,7r;sin0-4)

But B lies on x + 3y +2 = (. therefore

r, cos0-5+3r sin@-12+2=0

15

’i =—. —

cos0+3sin 0

1—5=cos(9+3)sin6 ..M
AB

As Clies on 2x +y +4 =0, therefore
2(rycos0—5)+(rysin0-4)+4=0
__ o _
2- 2c0s0+sin®

=

=

= £=20059+sin9 ..
AC

Similarly D lines on x—y—5 =0, therefore
¥3€080—-5—r,sin@+4-5=0
6

= p=——m—=
3 cosO—sin 0

= i=cos(9—sin6 ...(3
AD

2 2 2
AB AC AD

= (cos 0+ 3 sin )2 +(2 cos 8 +sin 8)2

= (cos 6 —sin 0)? [Using (1), (2) and (3)]
= 4co0s20+9sin20+12sinBcos0=0
= 2c0s0+3sin06=0

2
= tanO=——
3

Equation of req. lineis y+4= —% x+5)

= 2x+3y+22=0
Let the co-ordinates of Q be (b, o) and that of S be
(- b, B). Let PR and SQ intersect each other at G.
G is the mid pt of SQ.
(- diagonals of a rectangle bisect each other)
x co-ordinates of G must be a.
Let the co-ordinates of R be (4, k).
The x-coordinates of P is— 4
(- Gisthe mid point of PR)
As P lies on y = a, therefore cordinates of P are (— 4, a).

Ya
P (~h, a)

N

S(-b,B)

(b, )

R(h, k)

22.

23.

PQ isparallel to y = mx,
Slope of PQ=m
o—-a

m=m:>a=a+m(b+h) (1)

Also RQ 1L PO >

Slope of RQ =—
m

k‘—“='—1:a=k+l(h-b) .2
h-b m m
From (1) and (2) we get

1
atm(b+h) =k+;(h—b)

= M=1)h—mk+b(m*+1)+am=0
Locus of vertex R (h, k) is
(m*=1)x—my+b(m*+1)+am=0.
Let 4 (x;,3,), B (x5, y,), (C(x3, ) be the vertices of AABC
A (x,3)

B
(%2, ¥5)
Then equation of alt. AD is

or (x_xl) (x2 —x3) + (y_yl) (yz_y3) =0 ...(1)
Similarly equations of other two attitudes are
(x—x2) (x3 —xl) + (V_J’2) (y3_y1) =0 ...(2)
and (x—x;) (x;—x) +(y=y;) ;=¥,)=0 ...(3)
Now, above three lines will be concurrent if
Xy —x3 Y2 —y3 —x(x2—x3)—y1(y2—3)
»3-x y3-y —x-x)-y2(03-») |=0
x —xy yi—y2 —x3(x—x2)—y3(»1 —»2)
OnLHS.
Operating R, + R, + R;, R, becomes row of zeros.
Value of determinant=0=R.H.S.
Hence the altitudes are concurrent.
Let P = (h, k) be a general point in the first quadrant such
that d(P,A)=d (P, 0)
= |h=-3|+|k=2|=|h|+|k|=h+k...(1)
[h and k are + ve, pt (4, k) being in I quadrant.]
v X=3
X=% v im
(2, 2)

I
x+y=5/2
0[(0, 0) (572, 0) :
If h <3, k<2 then (&, k) lies in region I.
Ith>3,k<2,(h,k)liesinregion IL.
Ifh>3,k>2 (h, k) lies in region III.

» X

GP_3480



Straight Lines and Pair of Straight Lines

24,

Ifh<3,k>2(h,k)lies in region IV.
Inregion], eq. (1)

5
= 3-h+2-k=h+k => h+k=5

In region II, eq. (1) becomes

1
= h-3+2—-k=h+k = k= 5 not possible.

Inregion II1, eq. (1) becomes
= h-3+k-2=h+k = —5=0not possible.
Inregion 1V, eq. (1) becomes
= 3-h+k-2=h+k = h=1/2
= Hencerequired set consists ofline segment x +y=5/2
of finite length as shown in the first region and the ray x= 1/2
in the fourth region.
Let the co-ordinates of the vertices of the AABCbe 4 (a,, b)),
B(a,, b,) and C (a,, b;) and co-ordinates of the vertices ofthe
APQR be

P (xlay])) B (x23y2) andR (x3ay3)

Slope of QR =22~ 3

X=X
= Slope of straight line perpendicular to
_Tx
Y2—)3

Equation of straight line passing through 4 (a,, b;) and
perpendicular to QR is

OR =

X X
y=b 2 (x—aq)
Y2=)3
= (xz_x3)X+(yz_J’3)y_al (x2—x3)
-b,(r,-y3)=0 (D)

Similarly equation of straight line from B and perpendicular
to RP is

(3=x)x+ 3=y y—ay(x3—x)—b,(r;-y)=0 ...(2)
and eq" of straight line from C and perpendicular
to PQ1is

(1 =x) X+ (1 =y)y—a3(x;—x) = b3 (y;—»))=0 ...(3)
As straight lines (1), (2) and (3) are given to be concurrent,
we should have

Xp—x3 Y2—y3 ai(xp—x3)+b(y2—y3)
x—x; y3-n ay(x3—x)+by(y3-y)|=0
=%y Y=y a(x—x)+b3(y—y)

@
Operating Ry — R; + R, + R; , we get

0 0 S

x3-—xp y3—n a(3-x)+b(y3-y)|=0
=% y—y2 a3(x—x)+b3(y;— )
where

[S=a; (y=x3) + by (1, —y3) tay (x3—x)) +b,(y3-
yl) ta, (xl _xz) + b3 (yl _yz)]
Expanding along R,

= [(3=x) =Yy —(x;—x) (3—y)15=0

25.

- [n—_yz_u] $=0
X=X X3—X
: [mPQ_mPR]S=O :> S=O
[mpo=mpp = PQ | PR
which is not possible in APQR]
= a1 0=x)+ b (0 —y3) +ay O —x))+ b, (13 -))
+tay(x,—x)+ by (v, -,)=0...(5)
= x,(a3—ay) ty, (b3—b,) +x,(a;—a,)
+y,(b;—by) +x;3(ay—a)) +y;(b,—b)=0 ..(6)
(Rearranging the equation (5))
But above condition shows

m—ay by—by x(a3-ay)+y(b3-by)
a—a3 b—by x(a—a3)+y(b—b;)|=0 ()
ay—a; by—b x(ay—ay) +y3(by—by)

[Using the fact that as (4) < (5) in the same way (6)
< (D]

Clearly equation (7) shows that lines through P and
perpendicular to BC, through Q and perpendicular to AB

are concurrent. Hence Proved.
Cl d aCl
a2x—aby—ac bx+ay cx+a
A=l abx+a2y —-ax+by—c cy+b
a
acx+a* cy+b —ax—by+c

Applying C; = C; +bC, +¢C;

(a2+b2+c2)x ay +bx cx+a
A=l (a2+b2+c2)y by—c—ax cy+b
¢ (a2+b2+c2) b+cy —ax—by+c
x ay+bx cx+a
=2 y by—c—ax b+cy |,
1 b+cy c—ax—by

as a’+b’+c?=1
C2 d C2 —bCl and C3 d C3 —CCl

. x ay a
then A=—|y —c—ax b
a
1 cy —ax—by
x? axy ax
=—|y -c—ax b
ax
1 cy —ax—by
Rl—)Rl+yR2+R3
x2+y2+1 0 0
A=— y —c—ax b
ax
1 cy —ax —by

") M-S-99
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26.

217.

28.

On expanding along R,

(2424

A ax(ax+by+c¢)

= (24324 ) (@x+by+o)
Given A=0
= ax + by + ¢ =0, which represents a straight line.

[+ x2+y?+1 % 0,being + ve].

The line y = mx meets the given lines in

P(L,L) and Q(i,:)’_m]
m+1 m+1 m+1 m+1

Hence equation of L, is

_L_z(x_;)
Y m+1 m+1

3
= yxol=-om ®
and that of L, is
_3_m=_3(x_i]
m+1 m+1
+3 3—L 2
> y+x ) @
From (1) and (2)
y=2x-1_ 1
y+3x-3 2

= x-—3y+5=0which is a straight line.
Let the equation of the line be
(y-2)=m(x—8) wherem<0

= Ps[8—£,0) and Q= (0,2—-8m)
m

Now, 0P+0Q=‘8—£ +|2—8m|
m

1042 +8(-m)210+2 fi x8(-m) >18
-m -m
A line passing through P (4, k) and parallel to x-axis is

y=k. ..(D)
The other two lines given are

y=x ..
and x+y=2 ...3)

Let ABC be the A formed by the points of intersection of the

lines (1), (2) and (3), as shown in the figure.

VA @
P (h, k)
C A (k, k)®
(2—k, k) (. 1)
B

» X

(S

Then 4 (k, k), B (1, 1), C(2—k, k)

. k k1
Areaof A4BC=—| 1 1 1|=4n?
2-k k1

Operating C, — C, we get

U

=
=

Topic-wise Solved Papers - MATHEMATICS

0 k1
1 0 1 1|=44?
2-2k k1
%|(2—2k)(k—1) |=4h2 = (k—1)2=4n?
k-1=2h or k-1=-2h
k=2h+1 or k==2h+1

Locusof (4, k)is,y=2x+1lory=-2x+1.

H. Assertion & Reason Type Questions

(c) Pointof intersection of ; and L, is 4 (0, 0).

©)

AlsoP(-2,-2),0(1,-2)
A

(-2,-2) (1,-2)
- AR is the bisector of ZPAQ, therefore R divides
PQin the same ratioas AP : AQ.
Thus PR: RQ=AP:AQ=2\/2:/5
Statement-1 is true.
Statement-2 is clearly false.

I. Integer Value Correct Type
Let the point P be (%, y)

=y xty
V2 V2

For Plying in first quadrantx > 0, y>0.

Also2<d,(P)+d,(P)<4

Then d, (P)= and d, (P)=

x+y

2

X—y+x+y
2

<4

- 2<

x-y
—+
V2
Ifx>y,then 2 <

or 2<x<22

Ifx <y, then

<4

y—X+x+y

ZSTS4 or 2<y<2\2

The required region is the shaded region in the figure

given below.
y

y=22 // -
y=2 ,/

’
7
’
7
4
7z

9 x=12
.. Required area= (2\/5)2 —(\/5)2= 8 —2=6sq units.

X

x=22
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| IEZ -2 JEE Main/ AIEEE
1. @ 4B= \/(4+1)2 +(0+1)2 = \/%; y—asinq = —cot(%+a)(x—acosa)

BC = {(3+1)2+(5+1)? =452

CA=+(4-3)% +(0-5)> =26 ;

In isosceles triangle side AB = CA

= (y—aSina)(tan(§+aD= (acosa—x)

b
tan—+tan o

For right angled triangle, BC? = AB* + AC? = (y—asino) (acoso—x)
So, here BC= +/52 or BC2=52 1—tan 2 tan o
or (@)%+(J%_6f=52 ) = (y—asina)(l+tana) = (acosa —x)(1—tan o)
So, the given triangle is right angled and also isosceles —, (y—a5in0) (cos @+ Sin o) = (2 coS 0 — X)YCOS T —Sin L)
2. (@ EquationofABis Y y B
xcosa tysmno =p; = y(cos+sina)—asino.coso —asin’
:xcosa+ysina_1_ B _ s . :
» » > B acos“a—acosasina—x(cosa—sina)
y . = y(cosa +sina) +x(cosa —sina) = a
P/COSOC p/sina o} A X y(sina + cos@) + x(cosa —sin@) = a.
So co-ordinates of 4 and B are 6. (a) Equation of bisectors of second pair of straight lines
(L, 0) and (0, ﬁ} ; is, g +2w-q*=0 ... 6y
cosa . It must be identical to the first pair
So coordinates of midpoint of 4B are 5 5
P P x°=2pxy—-y° =0 ¥))]
( 2cosa.’ 2sin a] = (@, n)(ler); 9__2 _—q
from (1)and (2) 7= =—=>pg=-1
1 -2p -1
X = &y =5-—"; i
2cos o 2sina 7. () =w:acost+bsint=3x—l
= coso =p/2x; andsina = p/2y, ; 3
2( \ _ asint—bcost g .
cosZo +sinq =1 :p—k%+% =1 7 3 = asint=beost =3y
1N Squaring & adding, (3x - 1) + 3y)? = a2 + b*
Locus of (x,, y,) is Lz + Lz - iz ) 8. (b Taking co-ordinates as
Xy p X V)
3. (@ Putx=0in the given equation (7,7],(x, y)&(xr,yr) .
=S>b?+2f+c=0. Then slone of line ioini
For unique point of intersection f2— bc = 0 en siope ot HneJjoming
=af? —abc=0. y(l—l)
Since abc +2fgh — af? —bg* —ch?=0 (ﬁ X] (x y)=—r .
= 2fgh—bg?>—ch®>=0 ) x(l—l) x
4. @ 3a+a®-2=0=d*>+3a-2=0, r
_-32 [9+8 _-32 J17 and slope of line joining (x, y) and (xr, yr)
2 2 _y(r=1) _y o
5. (a) Co-ordinatesof 4= (acosa,asina) x(r - 1) X T,
Equation of OB, v B = Points lie on the straight line.
y:tan(gw)x 9. B (x-a)+(-h) =(x-a)+(-b)
(a1 —ay)x+(b —by)y
CA1"toOB A
+ l(azz +b22 — a12 _b12) =0
T >0 2
. slope of CA = —cot Z+ o 0 X

1 2 ,2 2 .2
c=—(ay" +by" —a” =)
Equation of CA 22 T A b
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M-s-102 ¢ Topic-wise Solved Papers - MATHEMATICS
10. () Let the vertex Cbe (h, k), then the (sz +24 (3b2 + 3a2\
- - Y| l——F—— =" | ——F/
centroid of AABC is (2 §+ h , 3+31 +k] L b J L b J
h-2+k) _ 3@+ 3
or |3>73 )-Itlieson2x+3y =1 2% +a?) 2

:>23—h—2+k=1:>2h+3k=9

=Locus of Cis2x+3y=9

11. (@) Lettherequired line be R T @)
a
thena+b=-1 .. 2
4 3
(1) passes through (4, 3) ,= ;+Z =1
= A4b+3a=ab -ceeeeeeeeenned 3
Eliminating b from (2) and (3), we get
a*-4=0>a=2=b=-3orl
.. Equations of straight lines are
A or S A
2 3 -2 1
12. (c) Letthelinesbey=mxandy= myxthen
m +m ——2—candmm _1
1 2 = 7 172 = 7
Given my +my =4 mym,
= 2__4 =>c=2
7 7
13. (@ 3x+4y=0 isone of the lines of the pair
3
6x> —xy+4cy* =0, Puty= 25
3 3 )2
we get 6x2 +>x? +4c(—— ) =0
4 4
:>6+§+%=0:>c=—3
4 4
14. (@) The line passing through the intersection of lines

ax+2by=3b=0 and bx—2ay—-3a=0 is
ax+2by+3b+ A (bx-2ay—3a)=0

= (a+br)x+(2b-2a))y+3b-3ra=0
As this line is parallel to x-axis.

Sa+bi=0 = A=-alb

= ax+2by+3b—%(bx—2ay—3a)=0

2 2
=  ax+2by+3b—ax+ z%y+3%=0
( 2) 2
y126+2% 113435
b b

So it is 3/2 units below x-axis.

15. (¢) Vertexoftringleis (1, 1) and midpoint of sides through
this vertexis (—1,2) and (3, 2)

A1)

(-12) (3,2)

B C
= vertex B and C come out to be (— 3, 3) and (5, 3)

_ 7
- Centroidis 1735 1#3+5 :(l’_J
3 3 3

16. (c) y

X

NP, by

A3, 4)

Q(a, 0

)
0 N X

- 4 is the mid point of PQ , therefore

a+0_3 0+b
2 T2

=4=40=6,b=8

x
.. Equation of'line is 5 + % =1 ordx+3y=24
17. (¢) Clearly for point P,

Y4 y=3x

.P(a, a%)

a*-3a<0 andaz—%>03 %<a<3

18. (a) Given: The vertices of aright angled triangle A(l, k),
B(1, 1)and C(2, 1) and Area of AABC =1 square unit

Y
A(l, k)

BQ, ) &l
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Straight Lines and Pair of Straight Lines o M-$-103
We know that, area of right angled triangle ' 8 — k2
=l><BCXAB= 1=l(1)|ﬂ<—1)| y-intercept= — > =-4
2 2 = 8-k?=-8 ork?=16 =>k=+4
= t(k-1)=2 = k=-1,3 22. () Let (a2,. a) be the point of 2shortest djstance onx= y?
19. (¢) Given : The coordinates of points P, Q, R are (-1, 0), ;3/:?1 c{;;tance between (2%, a) and linex—y +1=01is
(0,0), (3,3\/5) respectively. Peasl 1 1, 3
Y/ R(3,3V3) SN R [(a_? +Z}
M It is min when a= % and Dmin=%=¥

23. (a) Ifthelinesp(p?*+1)x—y+q=0
and (p?+1)2x+(p?+ 1)y +2¢ =0

X' 2n/3 %3 X are perpendicular to a common line then these lines
P(-1,0) [Q (0,0) must be parallel to each other,
N 2 2 2
Y fomp=my, = _p( ) _ (7D
33 - s
SlopeonR=u=— = @P?+1) (p+1)=0
Xy — X1 3 = p=- 1
= tan0=3= 0=" = ROX = T . p can have exactly one value.
3 3 24. (a) Given that
T 2n AP BP CP 1
ZROP=n——=— _ £ =
0 3-3 P(1,0),0(-1,0) and 40 BO CO 3
Let QM bisects the APQR 5 = 3AP=AQ
Let A=(x, y)then34P=A4Q = 9 AP?>=AQ?

- Slope of the line QM =tan 3 NG} = 9(r—12+H2=(x+1)2+)?

2 —
.. Equation of line QM is (y— 0)=— /3 (x—0) z g ;‘2 __2108;:8)9;4_9%’2 =—0x2 +20+1+)?
>  y=—3x> Bx+y=0 5
20. (@ Equation ofbisectors oflines, xy=0are y= +x = x2+y2- 3 +1=0 (D)
Y A lies on the circle given by eq (1). As B and C also
follow the same condition, they must lie on the same
= v=x circle.
y Centre of circumcircle of A ABC
5
(0,0) X = Centre of circle given by (1) = (Z’ 0)
Put y= * x in the given equation 25. (¢) SlopeoflineL= - b

my? + (1 —m?)xy—mx?=0 5
M mx?+(1-m?)x? —mx?=0 ) 3
> 1-m’=0= m=+1 Slope of line K = A

Line L is parallel to line £.

3-4 -1
21. Slopeof PO="—"=——
@ Slopeof PQ=-—=-— jgzi — be=15
.. Slope of perpendicular bisector of PQ=(k-1) (13,32) 12 apoint on L
o k+1 7 13 32 32 8
Also mid point of P (—,—). S iy | 24 __°2
P U272 "5 b T b 5

.. Equation of perpendicular bisector is —~bh=-20=>c=— 3
4

7 k+1
—5=(k—1)(x—7) Equation ofK : y—4x=3 = 4x—-y+3=0

= 2y-7=2k-1)x—(k?*-1) . _ [52-32+3) _23
= 2(k—1)x—2y+(8—k?)=0 Distance between L and K = Nz N
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26. ()

27. (¢)

28. ()

29. ()

L: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,,

weget P=(-2,-2).

Similarly, we get 0=(-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]

_PR_OP_\(2’+(2 22

TRQT0QT [Cipr(2p 5

Let the joining points be 4 (1,1) and B (2,4).

Let point C divides line 4B in theratio 3 : 2.

So, by section formula we have

c =(3x2+2x1/3x4+2x1) =(§,E)
3+2 3+2 55

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

C satisfies the equation 2x + y = k.
2+8 14

= —+—=—=k = k=6
5 5

Suppose B(0, 1) be any point on given line and
co-ordinate of A 1s (\/5 , 0). So, equation of

01
S AB,0)
*1)
Reflected Ray is —— r=0
T
> 3 y=x- 3

From the figure, we have

a=2,b= 2\/5, c=2
x1=0,x,=0,x3=2

Topic-wise Solved Papers - MATHEMATICS

N

5 -
(0, 0) (1,0) A (2, 0)
2

Now, x-co-ordinate of incentre is given as
ax; +bx, +cx3
a+b+c
2x0+2v2.0+22

= x-coordinate of incentre =
2+2+ 2x/5

=2-\2

2+«/_

(d LetP, O, R, bethe vertices of APOR

P22

06,-1) S R(7,3)
Since PS is the median, S is mid-point of OR

So, § = (7+6’3 1)_(2’1)
272 2

2-1 2
Now, slope of PS= ———=——
MERN

2

Since, required line is parallel to PS therefore slope of
required line = slope of PS Now, eqn of line passing

2
through (1, —1) and having slope ) is

~(D=-2G-D

9y+9="2x+2=2x+9y+7=0
Given lines are
dax+2ay+c=0
Sbx+2by+d=0
The point of intersection will be
x _ -y _ 1
2ad —2bc  4ad-5bc  8ab—10ab
_ 2(ad —bc) _ bc—ad
—2ab ab

_ Sbc—4ad  4ad —5Sbc
—2ab 2ab
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Straight Lines and Pair of Straight Lines

32. ®)

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 Sbc—4ad
ab  2ab
= 3bc—2ad=0
Total number of integral points inside the square OABC
=40x 40=1600

No. of integral points on AC

0.4 (41, 41)
o A
(0, 0) (41,0)

= No. of integral points on OB
=40 [namely (1, 1), (2, 2) ... (40, 40)]

33. @ D

No. of integral points inside the AOAC

1600-40

> 780

X—y+1=0 C
'Q

=0

=

n

3 . L
+ Yo st
iy D)
/ L’ .
&

B,
/
&

A x-y+A=0 B

Let other two sides of rhombus are
Xx—y+ A =0
and 7x—y+ p =0

then O is equidistant from AB and DC and from AD and BC

S22+ = 14240 = A= -3

and |—7+2—5|= |—7+2+u| =>pn=15

.. Other two sidesarex—y—3=0and 7x —y+15=0
On solving the eq"s of sides pairwise, we get

1 -8 -7 -4
1 _7_ b 1’2 2 _’_ b _3’_6
thevertlcesas(3 3)( )(3 3)( )

) M-s-105
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