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EXERCISE - Il

3(3 - 3b) + 2(6a + 2b)
5

3 C 2

Sol.1 C=

A
(63+2DB)

Sol.2

@A 2 D 1

200 1
3(a+1) 2(n+1)

o __ K
3a+1) (n+1)

(1) -(2)

§:>OP:PD=3:2

> :>p=4:>0t=2

D(d) (0
F
A B(b)
AB + AD + CB + CD

=p+d+(b-0)+(d-¢ =2(b+d)-2¢

—_—

EI::b+d_

2

=%[(6+a)-a]

N| o

SO, AB+AD+CB+CD = 4EF

HINTS & SOLUTIONS

1-1,1)

Sol.4 F=(1,2,3)+XT
(1111_1)
F=(1,2,3)+HT

&b _1-1-1_-1
=1Eb61 V3B B

so acute angle bisector
F=(1,2,3)+t (a-b)

t
= (11 2/ 3) + ﬁ [(11 _11 1)_ (11 1/ _1)]

=(1,2,3)+1(G-k)

Sol.5(i) Diagonal bisect each other
(o,B.y)
D_ _C(5,0,2)
B
(A) B
('31'210) (3r 311)
3+a _ 5-3
2 2
o=-
-3+B=-2=p=1
y+1l1=2=y=
D(-1,1, 1)
(ii) Ap=(6,-1,1) AC=(8,2,2)
|AB| = 438 |AC| = 642
6-11)
Reqd. vector = 38 62
= 19 (6,-1,1)
(iii)) ac =(8,2,2) BD = (-4,4,0)
AC.BD _ 1 21
9= |aciepl 2% 3
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Sol.6(i) & -8, [*=1 (3, —3,).(b; xb,) = -6
1+1-2cos=1 :>cose=% :>6=% by xb; |=4+1+0 =45
5 2 . d= i _i
) i_; ) i_i Shortest distance \/E \/E
(ii) a2 b2 a2 b2

~

- Sol.9 (i) (M~A) =p ~ (MxA) =a

_a b 2ab 1 1 ,ab
a* bt ath?  a? b?  a’b? Apm=1p ma=p.chxn
Y . =h p . (@ xA) = |p| cos a (fxh)
a-— - . .
—| = az+b?-23a.b = cos o |m| |n| sin a = cos a sin o
[|a|—|b|] e ) [Pl cos o |m] |n|
) (i) |[3a b &lf=1a(x0)l
i+i—25"b LHS = RHS
2 2 212 = . -
@ b = |1a11bxel| = 1al Ib] || sin% _3
3 2
Sol.7 (i) ¢ = AM(axb), a=(2,3,-1), p=(1, -2, 3)
) o Sol.10 3 = (1, 2, 3) b =(2, -1,1)
axb = 7i-7j-7k ] )
_ _ C =(3I 2/ 1) d =(3I _11 _2)
¢c.(2,-1,1)=6=0 ¢ =M7,-7,-7)
n2+1-1)+6=0 =u(1,-1,-1) (i) ax(xc)=pa+gb+rc
=-3=¢=(33,3 e e
H =¢=0333) (3.0)b - (3.b)C
(i) 13a10; |bl=10 a.b=12 106 -3¢ = pa+gb+rc
56:12 p=olq=1olr=_3
3 ii) (Gxb)x(ax¢)d axb) =
|a] |b| cos6 = 12 = cos = T (i) (@xb)x(axq) [@xb) =P
px(axc).d
a4 e
sinb =73 [(p.C)a-(p.a)] g
3 L 4 [ab ¢](a.d) = (20) (-5) = -100
laxb|=]a| |b]| sind =10 x 2 x 5 =16
. . 1 1
Sol.8 Shortest distance between two lines Sol.11 3 + o7 P.X)p=q and p.x = 5(5'@
g - |@2—21).(by xby) o o
| | by x b, | | )—H(p-qz)p:(:I N )—(:a_(p-q)p
2p 2p?
él=(4l _11 0) éz=(ll _11 2)
b, = (1,2, -3) b, = (2,4, -5) Sol.12(i) 3 = (1, -2, 3) 5 = (3, -6, 9)
éZ_él =(_3’ Ol 2) 6=3(1I _21 3)
b, xb, =(2,-1,0) b = 3a Linearly dependent
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(i) 3=(-20-4  p=(1-2-1) Fa|ap
c=(1,-43)=0 F.(4,-2,-5) =16 + 4 + 25
xa+yb+2z¢=0 r.(4,-2,-5)=45

x(-2,0,-4)+vy(1,-2,-1) +z(1, -4, 3)=0
=x =0,y =0, z=0 Linear Independent ggl.15 F.(Z? _ 33 " 6LA<) -5

F.(61 —9j+18Kk) = -20

T
0!
Q!
X
T

X

Sol.13 x - =~
b

-ﬂ a . =
Y= = Z=
C

Q!
0!
—
Q!
o
(@]]

[ [ ] -20

.21 -3+ 6k) =5
3, b, ¢ are non-coplanar = [abc]«0

L 20
[Xyz]=x.(y x 2) dist >+5 35 _5
istance= — 2 = = = units.
1 I Ja+9+36 3x7 3
= ——=—3 L(bxc).{(cxa)x(axb)}]
[a b c] T 1 )
Sol.16(i) =la-b]
1 ) . . 2
=[G b cP [(bxc).{(p.b)a—-(p.3a)b)}] 1
=E\/|a|2+|b|2 —2]al|b]cos6
—1 - - — —
= 3 b P [(bxc).[ab c]a] 1
= 5\/1+1—2cose
G b cP .
“Gbcf @ba” = 2 21~ cos0)
X.(@a+b)+y.(b+C)+z(C+a) 1 0 s
= —,/2.2sin“ = =sin<
 Bxd) L 2 2 2
X.(3+b) =22 (34b)
[@b c] iy L sip =t iiress = cos®
) (i) > la+b| = 5 J1+1+2cosh =coss
[b ¢ a]
=G5 =1 .. (1) Sol.17
Given that
Similarly y.(b+¢)=1 .. (2)
v ) AD . BC =0
7.(C+3)=1 .. (3)
- - >
So sum of (1) (2) (3) = 3 d.(c-b)=0
|0(8)
Sol.14
r_—z
é = (41 _21 _5)
(r-a)a=0
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= ¢.d=b.d D)
& AC .BD =0

= ¢.(d-b)=0=C.d=b.C ....(i)
Now AB . CD = b.(d-¢)
=b.d-b.c =0

Hence BJ_ C_D)

|AD 12+ |BC [2=d2+ b2+ c2-2(b.<C)
|AC 12+ 1BD 12=c2+b2+d2-2(b.d)
=c2+b2+d2-2(b.<)

| AB 12+ CD [2=b2+c2+d?-2(¢.d)

=b2+c2+d2-2(b.C)
Hence Proved.

Sol.18(i) A =(2,0,1) B=(1,1,1)
¢ =(4,-3,7)
R.A=0
RxB = CxB

(i)

=C-5B =(4,-3,7)-5(1,1,1)
ﬁ = (_11 _81 _2)

Let v = (a, B, 7)

V.(3xb)=0

= -37-3j-3k

Ql

X

o
|

i
11 -2
1 -2 1

3¢-38-3y=0 ... (1)
20+ 3p-y=0 . (2)
| V|cose = 643

[VIICI

a_B+y:6\/§

73

a-B+y=18 ...(3)
By solving (1) (2) (3)
a=OIB=_91Y=9

V = 9(-j+k)

. - -
Let circumcentre (O) = O

1 2
0 G H
H+20
G=-—" H = 3G
3
> 5 -
G = a+b+c
3
g - - >
H=a+b c
N e
|OH| = |la+b+c|

— - >
- \/a2+b2+cz+22a.b

= J3R2 4 2RZ5 cos 2A

= \/3R2 + 2R2(—1 —4cosAcosBcosC)
=Ry1-8cosAcosBcosC

Sol.20 7.(3i - j+k)=1 and F.(i+4j-2k)=2

—_—

p=nyxn, =3 -1

—.>
= X

= —2?+7j+13|2

[y

N
|

N
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Equation of planes
3x-y+z=1landx +4y -2z=2

tz=0 3 =1 X—i' -2
putz = x-y=1 X=1937 Y713
X+4y =2
Equation of line will be
13 _ " 13 _z-0
-2 7 13
Fo[8 .29
or 13 I 13 ’ + 7\,(—2, 7, 13)
Sol.21
c(d)
A
_>
0 B(b) - 6
o/
A@@)
(a) a=b=c

arb=b~rC=Ccra=600

Angle between planes = angle between
their normals

E—

[ nny | [@x0).GxD)

CoOSO =|———5=- = ——————=
Ins11n, 1| = laxcllaxbl|

((3xC)xa).b

(a%¢ - (¢.3d) é).B‘

(b)

Regular tetrahedron

->

C(c)

NP

Circumradius = Distance of G from any vertex

—_—

=10G|

_ \/a2+b2+cz+25.5+25.6+26.é
4

_ 32 +6a%cos60° _ a6 _ kv6

4 4 4

Inradius | GG, |
[Here G — Centroid of tetrahedron
G, — Centroid of face OAB]

|é+5_é+5+6|

~ a?sin60° a2 sin60° ‘ E a6 _a k
4 12 206 ~ 2J6
_a’(b.¢)-(c.3a)(a.b) Sol.22 Let Point of intersection is P.
3 a4 equation of plane CDE
4 —3(x+4)+2(y-0)-11(z-4)=0...(0)
Let any point on line AB is
2t gt P(L+A,2-21+1)
> T4 1 P will lie on plane LG
cos 0= 2 4 = 2 S 9=cosls P M
E a4 3 3 SOA = 11/8
4 so P(19/8, 11/8, 19/8)
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Sol.23
—
IpPAl=1PB|=1pCI
- -
=|-pl=1Ir|
.
B(b)

0]
- - -
(a-r -r

) - (

. g )=1r2
(g—?).(g ?)=r2

- > > >

SN
=a2=2a.r; b2=2p.r; C2=2c.r

- - - - - -
Since (bxc), (cxg)and (axp)are
non-coplanar.

CEx(Ex O Y (X +2(3x7)
BN 2
- = > a
a"’:X[abc]:”(: - >
2[ab c]
b2 2
Y= TS50 4T oo
2[ab c] 2[ab c]

22 22 2 22
- _ a“(bxc)+b“(cxa)+c“(axb)
r - -

2[ab c]

Sol.24 (i) Let
A =(4,8,12)

A

g -

B =(214I 6)/ C =(3I 514)
N

D

AB =(-2,-4,-6); AC =(-1,-3, -8)
AD =(1,0,-7)

[AB AC AD]=0
= Hence points are coplanar.
(ii) Same as part (i)

Sol.25 Vector normal to plane ABC is 87 -4 +3k

Vector normal to plane ADCis -2 + 3 + 6k
So acute angle between plane ABC & ADC

2
can o = \/@m

Sol.26
A
_)
a
(1,-1,0) -
b
0] > B
_)
C
C
N
A =(5 -3,1)
N
B =(3,-2,-1)
N
C = (31 _11 1)

AB X AC =41 +47-2K

- — -
r.(ABXAC)= A.(ABXAC)

S

(2i+27-k)=3

.
Sol.27L,: r =(7,6,2) +1(3,2,4)
-
L:r =(534)+u21,3)
L,
C
L,
D
Ls

C(7 + 3%, 6+ 2%, 2+4)0)
D(5+2p,3+p, 4+ 3p)

—>
CD =(2u-31-2,u-2%-3,3u-4%+2)

Now

2n-3x-2 u—-21-3  3u-4r+2
2 -2 -1

Get A &

—>
and Hence find distance | cD |.
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