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EXERCISE - Il

Sol.1 (a) Area of APOM = APON = APMN
1

HINTS & SOLUTIONS

) 3k -5 5k +1
Since A [ 11 k1

- Sol.3
= 3 AOMN YIN(0,8)
=l l.6.8=85q. units 1 skt 5(3K-5 L(3K=5) (5k+1), o
35 :ar(ABC)—E‘[kH’ [k+1]J+(7(k+1J7 (k+1]+ ]‘
1 P(a b)
NowE.6xb=8 b 4_‘—14k+66‘ —14k+66:+4
L8 o[@ M6, 0N oAk T 2k
P73 = k=7o0r31/9
1 _ _ 8
& 37 8xa=8=a=2= (2 3) Sol.4 Internally
-6(0)+8(6)+10(0) 48 K 1 (7, 9)
(b) a= = — . . . °
-6+8+10 12 A(1, 3) P(3, 5) B Q
a=4
7k+1 9%k +3 5
k+1 = 7" k+1 —
N(O, 8)
1
4k =2 = k= >
10 P divide internally ABin1:2
= So Q. divide externally ABin1: 2
0 M(6, 0) 7-2 9-6
\1221-2) = (=273
(00
(04
Sol.5 L, :5x-y-4=0
L, : 3x+4y-4=0 | A
Sol.2 Let third vertex is (a, b) Line A_B
Mpp Mpy = —1 y-5=m(x-1) P(1, 5)
b2 8 mx —y+5-m=0
e S5x-y-4=0
-+ + B
—— LZ
m-9 4m-16
forAx = m_5 ) ForBx=|"7173
AP = BP
1 |m-9 4m-16
2 |m-5 4m+3 |~
4m2 -33m-27 +4m2-46m + 80
(4, -3) C =8m?2-34m - 30
= 3a-4b+5=0 ....(I) _ 83
& myg - My =-1 m=3g
b-c i =-1
a+2 = -3 _5=83 -
=3a-5b+31=0 .. y-o=350- 1)
solve (i) & (ii) (a, b) = (33, 26) — 35y-175=83 x-83 = 83x-35y+92=0
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Parametric equatoin of PA

X-2 y+3
cosO  sin®

coordinate A (2 + 3r cos6, — 3 + 3r sind) satisfy L,
coordinate B (2 + 2r cosb, — 3 + 2r sin®) satisfy L,

Sol.7

2+3rcos0+6-6rsino+7=20

rcosd -2rsin0+5=0 ()]
&2+ 24cos6-9+6rsine-3=0
rcosd +3rsino-5=0 ...

solve (i) & (ii) rcosd = -1, rsind = 2

= tano = -2

equation of ABisy + 3 =-2(x - 2)
2x+y-1=0

Let vertex A (a, a + 3)
AABC = 5 sq. units

a a+3 1 y=x+3
1R 1 1_
2B -2 1 (2 1g (3, -2)

= (3a-(@a+3)(-1)+(-4-3)=£10

7 -3
=j: et —_—
= 4a 10+ 4 = a X

7 13 33
Alr)or| 22

X, Y_
b+a 1
X LY
L:g+5=1
L, +A,=0
y
(0, b)
(0, a)
B P(h, k)
A
o) (a,O)\(b,O) X

A+1 A+1
—/0 0/

N ET N
a b b a

Mid point of AB is P(h, k)

A+1 A+1
2h 1 7 & 2k = 1

a b b a

1—gh 1—2k
A= a _ b

2h 2k

- -1 —-1

b a

(@a-2h)(2k-a) (b-2k)(2h-b)
a’ h b?
= b2 (2ak - a2 - 4hk + 2ah)
= a2 (2bh - 4hk + 2bk)
= 2(a2-b?) hk = (h + k) ab (a-Db)
= 2(a + b) hk = (h + k) ab locus of (h, k)
= 2xy (a+b)=ab (x +vy)
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Sol.9 |my -m,| =2
k-1 k-1
M= ho1 M=y
/P(h, k)
(_111)

2
= (k-1)2 [hzz_J =4

= (k-1)2=(h2-1)
= (y-1)=%(-1)
= y=x%ory=2-x?

Sol.10 B should be (0, 0)
given diagonal AC is

C = 0 not possible

> c=-9 & d=-9

Diagonal BD is

(4x + 5y) (7x + 2y - 9)
-(4x+5y-9)(7x+2y)=0

= -9(4x + 5y) - (-9) (7x+2y) =0

= 3x-3y=0 =>x-y=0

Sol.11L :3x +2y =24
AABC isoscles, (AC = BC)
M is mid point of AB
M (4, 6)

N\A(0, 12)

equation of L bisector of AB

2
y—6=§(x—4) = 2x-3y+10=0

213 1
C |- 1), 8ABC = 5 (AB). (CM)

4x + 5y +c=0 L !
D/\ c = 5 208 - 5413
"~ 49
7x + 2y + d= 0 = /
X + 2y 7x +2y =0 =Zx4\/§\/§=9lsq.units
A o /B(0,0
[ ax+sy=0 /B(0,0) Sol.12 Let PQ = r
tion of P
11x+7y =9 () squation T PR
equation of AC x-V3 _y-2
(4x + 5y + C) (7x + 2y + d) n o v
-(4x+5y)(7x+2y)=0 COSE smg ®
(7C+4d) x +(2C+ 5d) y + cd = 0 ...(ii) a P(/3,2)
compair (i) & (ii) 5
=Q \/§+ﬁ,2 +L © %
2 2
7c+4d _2c+5d_ cd 0
11 7 -9 satisfy given line Q
V3r r
- 3[\/§+_12+_ +8=0
7c+4d _ cd V3 2 2
11 -9
49c + 28d = 22c + 55d
 eed = 9c+C2=0 :>3+%r—8—2r+8=0:>%=3
C(C+9)=0
=>r=6
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Sol.13 Diagonal AC
LLs-LL, =0

A/ L,
(ax + by +¢) (a'x + b'y + ¢) - (ax+by+ ¢')
(ax+by+c)=0
= c(ax + by) + c (a'’x + b'y)
—-c¢' (ax +by) - ¢’ (a’x + b'y) + 2 -¢2=0
= (c-c)(@a+a)x+(c-c)(b+b)y

+(c+c)(c-c)=0

s> (a+a)x+(b+b)y+(c+c)=0
Diagonal BD
LL,-LL;=0
(C-C)(a'-a)x+(c-c)+(b-b)y=0
= (@ -a)x+(b -b)y=0

Sol.14 Sides are 18,m 24, 30
which are right triangle triplet
(182 + 242 = 309)

(o, 18)

18

(0,0)|B

24 C(24, 0)\_

Let coordinates of A,B, C are A(0, 18),
B(0, 0), C(24, 0) circumcentre c' (12, 9)

centroid G(8, 6)

0+0+18.24 24.18+0+0
Incentre I | 54730+18 ' 24+30+18

I=(6,6)
6 61
areaofAIC’Gis:112 91
218 61

1
= 5[18 - 24 + 0] = 3 sqg. units

Sol.15y =2x + ¢
Y

O A
Diagonal bisect each other

mid point of BD is P (3, 2)
y = 2x + C passing through P
= 2=6+cC => c=-4

AP=BPO=CP=DP, BP =,/22 ; (-1)2 = 5

parametric form of AC
tano = 2, P(3, 2)

X-3
y-2
5 T3 TEAS

J5
x=3+1,y=2+2 = A(2,0),C(4, 4)

Sol.16 Line L can be

X+5y=C
C
\ B[O,gj

Area DOAB = 5 sq. units

C
— C X —

2 5
>c=%x5/>
L:x+5y==%5

Sol.17 L,,=y=x+3
Lge=y=2x+4
AB = 60

=5 =|c?| =50 =c=%,50

CF =30

Nl O
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2-1 1
tan 6 = —1+2:>tane=§
& a2+ b? = 602
b
2 b
InABCE=tana = £ =tana = -
a 2a
In AACD tan (6 + a) = %
2
1 b
tano+tana _2b 1 3722 _2b
1-tan6+tana 2a 3 ;. b a
3.2a
2a+3b 2b

= — = 2a?+3ab=12ab - 2b?
6a-b a

= 9ab = 2(a2 + b?) = 9ab = 2.602

2 60)°
~ 1ap=5%" _mBc= [—j = 202
2 9 3

= 400 sqg. units

Sol.18 One angle bisector is

§7x—y+3=0
X+y-3=
(11_10)
X+y-3
V2

= 5x+5y-15=7x-y + 3
= 2X-6y+18=0 = x-3y+9=0

1
Slope of angle bisectors are 3 & -3

& req. lines are passing through (1, -10)

S0l.20 (X, - X,)? + (y; = Y5)?

Sol.19L,=x-y+5=0
L,=x+2y=0

A(l, -2)
L, L.
B C
Mirror image of A. w.r. to L, is B
x-1 _y+2 __ (1+2+5)
1~ 1 T T 1?2412
=> X=-7,y=6
B (-7, 6)
& Cis image ofr Aw.r.t. to L,
x-1 y+2  -2(-4)
1 2 12 4+ 22
112 (i —_2]
DX—?Y—?,C 5' 5
Line BCis
14
y—6——§ (x+7)

23y-138=-14x-98 = 14x + 23y = 40

a2
(Xz - X3)2 + (Vz - Y3)2 = b2
& (X3 - Xl)z + (Y3 - y1)2 = c?

B (X4 Y1)

C (Xz, yz) b A (X3, Y3)

2
Xy yr 1
X2 Y2 1
X3 y3 1

=(@a+b+c)(b+c-a)(c+a-b)(a+b-0)

1
(v +10) = -3 (x- 1) &(y +10) =3 (x-1) , X1 y1 1
A==P2 Y2 Y os_aip+c
3x+y+7=0 &x -3y =31 2ix3 y3 1
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= M2A)% = 2s (2s - 2a) (2s - 2b) (2s - 2c) = -p+11g-197 = £+ 140
= A22.A2=2%s(s-a)(s-b)(s-c) = -P+11q9-337 ....(ii)
—=22=4 OR -P+11Q =57 ....(iii)

(i) & (ii) or (i) & (iii)
P=1532 p=20,q=7

Sol.21AB=C=32 A (15, 32) A (20, 7)

BC=a=5\/§ p+q=47 p+q=27
max. (p+q) =47
AC=b=4/
Sol.23 Origin lies outside
A(1,1) 3v2 B(4,-2) P (cos 6, sin 6)
Incentre

5v2.1+442.4+5.3V2 5J2.1+442 +5.3/2
52 +4V2 +3V2 1 524442432

3642 1242
=l12v2'12v2 ) = TG D

A(1, 1) 3V2 B(4, -2) /
Incentre

If P lies inside AABC
[5&.1+4ﬁ.4+5.3ﬁ 5J§.1+4\E(—2)+5.3ﬁj L, (d) < 0 & Ly(2) < 0 & Ly(0) < 0

5V2 + 442 +3V2 5V2 + 442 +3V2 L, (P) <0&L,(P) <0 &Ly (P)>0
cosO +sin0b-2<0

36v2 1242
= | - =1 - = T
12321242 )= 13 D) sin [9+Z] <
Interior angle angle bisector of A is 0 e (0, i/4) U (3n/4, 4n) ...(i)
(y-1)=0(x-3)= y = 1(|| to x-axis) & cosh - sind-1<0
perpendicular from Con Alisx =15 )
T
0+— —
Sol.22 Area AABC = 70 sq. units cos ( 4J <2
35 39 ) T T 7n
5 "3 |, sq. units 2 <0+ <7
3n
39 _35 0c (Q—j ...(ii)
"8 [X 2 ] 2
= 10x + 2y = 214 satisfy (p, q) & 6 cose + 2 sind - /10 >0
= 10p +2g=214 ....(i)
3 1 V10
p q 1 \/ﬁcose+\/55'n9>—2\/ﬁ
Now 12 12 1 _ 170
23 20 1

394 - Rajeev Gandhi Nagar Kota, Ph. No. 0744-2209671, 93141-87482, 93527-21564 M OT? ON "
1VRSNo. 0744-2439051, 07442439052, 0744-2439053, www.motioniitjee.com, email-info@motioniitj ee.com Nurturing potential through education




Page # 22

[ Solution Slot — 3 (Mathematics) |

. 1
sin (0 + a) > >

£<(e+ )<E
6 “="6

3n
0e [0, 2nr] &0 € (Or?]

5
& %—a<9< %—a

tana = 3

L. on _ .,
6 <0{6>0=>0<06< 6

21 25
MN—b—a—1+T—T &DP =3
1 25 75 .
Area ADMN = EXT x3—? Sq. units
75
area above x-axis = 75 - 3

525
=5 sq.units = 525+ 8 =533

Sol.25B median 2x +y -3 =0

angle bisectorof C7x -4y -1 =0

From (i) & (ii) & (iii) AG=3,1)
5TC 57'[
0,—- == _ -1
ee[ 6 Oﬂj :0<e<6 tan™! 3 D
Sol.24 Area of ABCD = (AB) x (AD)
AB = 122 1 92 =15
B C
= [22 , 42 =
AD 3 +4 > Let C on the line 7x - 4y - 100
Ye B(6, 10) c [k, 7x4+ 1}
D is mid point of AC lie median
C(9, 6)
1 A -1
A(=6. 1 ~3+a 7T 4
(-6, 1) p D| 2 ' 2
N\]ﬁ/lvvl X
D(-3, -3 -3+ 3+70
( ) 2 (—2 j + 22 3=
[JABCD = 15 x 5 = 75 sq. units 8
Let N (a, 0) -48+8L.+3+7L=0 =>A1=3
e 1+3 _ 0-1 C (3, 5) & D(0, 3)
AD = AN T Z6+3  a+6 R
C)lineACisy-3=05(x-0
a1 m (©) y S(x-0)
-3 a+6 4 = 2x-3y6 + 9 =0 (Q)
Let M (b, 0) (P) will not a side Q (It's given median)
i 6+3 _ 0+3 3 i 3 (A) LlneABA(—3,1)Sat|Sfy(R)4X+7y+5=0
Mep=MpM= 973 b+3 " 4  b+3 & (B) Line BCisonly (S) 18x -y -49 =0
=>b=1
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