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EXERCISE - IV

Sol.l 3p=(3x+12y) 3 +(6x+3y+3) p
20 =(2y-4x+4) 3 +(4x-6y-2) p
3p =29 =>3x+12y=—-4x+2y +4

7x+10y=4 (1)
and 6x + 3y + 3 =4x -6y -2
2x+9y=-5 . (2)
Solving equation 1 and 2

x=2,y=1

Sol.2 (a)LlLet ﬁ,é,&ﬁ be three vectors
PQ=4a+5b-7¢
OR = —2a-10b +14¢
(QR) = -2(PQ)
Here collinear.
(b) A =(2,2,4)
AC =(-6,-6,-12) = AC =- 3AB

Here A B,C are collinear
Lettheratiobek: 1

«— Kk >
So, C A B
< 1 >
-3k-1 1
= 3 = —
K1 =k 3 (externally)

Sol.3 PV.ofZare:

o p@-r) Q(q)
~ 4ur r oL 4
Wa+———+- ar+q-r <—x(
5 5- :
e+l Ml R()
i 1 4u+1 A-1
= and =
5(n+d)  r+1 5(n+d)  r+1
p 1 Su+1
- = Ts
Ap+l) ~ a-1 i
21 PZ & 21
u:4, r= — —— = = —

4 PR A+l 25
Sol.4  ()r, =(2,1,3)—2u(3,-2,4)
Here both lines are parallel.
(i) 1+A=2+2u ...
—1-A=4+pu .02
3+A=6+3y ...(3)

Sol.5

Sol.6

HINTS & SOLUTIONS

from (1) and (2)

3U=—-6=>pu=-2

then A=-3

SinceA=—3and p=-2

satisfies (3), hence both lines are intersecting.

(i) 1+a=2+4p ..(1)

3L=3—- ..(2)
1+4h=yp ..(3)
2 15
from2and37k+1:3:>k:7,u=7

since these values of A and p not satisfy 1 hence
non-intersecting.

B(c-a) CE)

o D A@)
[k—1]é+é UG
P.V. of P are \2 =1
r+1 H
1
A =2, U—E

Here BD and CO intersect in the same ratio.

PV. of E’ = @

NowletFG:GE=/:1
So. P.V. of G are:

Sol.7

~ 1
comparing coefficient of &, = 5

3a

4
comparing coefficient of ¢ 15 = 5(a+b)

(a+b)a =0
a’+ 3hb=0 = ab=2a2 ... (@)
(2a+b)b =0
2ab+|b|?=0

—2a?+2a?2=0 Hence proved.
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Sol.8 pDA-CB

DA =(b-¢)

In ADAC, DA + AC = DG
A(b-¢)

B(b)

D(o)
AC =2¢-b
In ADBC, DB + BC = DC
DB =¢-BC

DBE=C_-b_¢_2¢_p Henceproved.

Sol.9 (1-x-y).(-1=x,—Y)

-1+x+y*-3=0
X2+y2:4

x2 € [0, 4]

\/(1—x)2+y2 \/(1+x)2+y2
Vv5-2x +5+2x

V25— 4x2

M= |J25-4x4 = @

M= 25-4x0 = 425

M2 + m? = 25 + 9 = 34

Sol.10 aw -BX = (x-a)-(b-V)

Sol.11 LetO be origen.
AP 2x+y—-a=0
BLx+2y—-a=0

P-a2).......1B(0,)

Q(-a,0) © A(a,0)

L(a,-a)
M(0,-a)

a a
point of intersection of AP & BL & let P [3 ' 3]

equation or line 1 to AB & through origeny =x.
so it is clear that P lie on line y = x.

Sol.12 LetgR =(X, ¥, 2)

(x—2y+3z—10); +2x+y+4z—20) j+(x+ 3y+32—-20) 1 =0

x—2y+3z=10,2x +y+4z=20,x+ 3y +3z2=20
On solving: x==1,y=2,z=5

So, R=—i+2]+5kK

1
N |

C(e)

a’sina ). . 2a’sina ). . 2a’sina .
3 M1 —3 uk —9 N3

2

2 |sina )i, +(2sina )i, + [gsin ajﬁg,

& 2 2 4 .-
= 6\/sin o +4sin oc+§sin o

a’_ [49sina ., _3
—x]f— , sinZo =—
6 9 4

7a° 78’ (\/5 ] 78’

Esina = 18| 2 12\/5 sg. units.

Sol.15 1, = ABxAC = (3, -1,-2)

ny =(1,0,1) Ng N,
. MaxNg
N =218, <0, | A B

1
iy =% 373 (-1,-5,1)

(a-a)* (a -b)? (a;—c)?
(by —a)* (by -b)*> (by-c)?| =0
(c;-a)? (cp-b)? (cp-c)?

Sol.16

R1—>R1—R2 R2—>R2—R3
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(a1 - bl)(a1 + b1 - 2a) (a1 - bl)(a1 + b1 - 2b) (a1 - bl)(a1 + b1 - 2¢)

(by - cq)(by +2cl - 2a) (by - cy)(by +2cl - 2b) (by - cy)(by +2cl -2¢)| = 0
(cy -2 (cg - b) (¢ -0
(a, + by —2a) (a; +b; -2b) (a +b; - 2c)
(a,-b,) (b,—c) (by + ¢y —22a) (by +cy —22b) (by + ¢ 722c) =0
(cy —a) (cg - b) (e -9
c,»-C-C, & C,»C,-C,
2(b - a) 2(c - b) a +by - 2¢
(a,—b,) (b,—c,) 2b -2 2(c - b) bl S 2¢ =0
(b -a)2c; ~a-b) (c-b)(2cy ~b-¢) (¢ -0)
2 2 a; +by - 2c
2 2 by + ¢y - 2¢
(a, —b)(b, — ¢,)(b—a)(c — b) 1t9 =0
2c; —a-b 2¢y -b-c (c¢q -¢)
C,»C,-C,
(a,~b,) (b,~c,) (b-a)(c—b)(a-b)(c,~a)=0..()
1 aa’
.1 b b?
Given 1 ¢ 2 #0=(@-b)(b-c)(c—-a)=0

So from (i) (@, = b,) (b, —c,)) (c,—a,)=0

1 a a°
_ [t by b,?
1c¢ ¢

Sol.17 (i) Equation of BC
F =(3,0,1)+1(1,3,5)

AM LBC
= AM.BC =0
N
=2,
22312) B

So, PV.of M = 7777
. 6
|AM] = = V14

L 3 -1 -
(ii)V:E[AB AC AD] :%4 > 4l=6

2 2 0

(iii) From figure i = AB x AC = —2(i + 8] - 5K)
Equationof DN: y =(2,3,2)+pu (1,8,-5)

_. 3
So, DN = g\/ﬁ

r=(4,3,6)+ p(-2, 0 -4)

(éz —él).qgl X 62)‘
| by xby |

36

d:\/ﬁ:\/g

Sol.18 Letcoordinate axes be three co=terminus edge
of cube. So coordinate of A,B,C,D,A, B,C,D will
be as shown is diagram

SN EA 1
Now - | AE| = 1/3 = So _EAl = 5
y(0,1,0)
D, C,(1,1,0)
A, B,
E2
D C(1,0,0)
A(0,0,1) B(1,0,1)

Z
1
P.V. of E [0,§,lj

. — FB 1
again | BF | = 1/4= = = 3

3
so P.V. of F[lr O’Zj

equation of plane OEF willbe 7. (57 + 97 + 8K)
so distance of B (1, 1, 1) from plane OEF

_[5+9+8-11] 11
= [V25+81+64| ~ 4170
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Sol.19

Sol.20

Sol.21

cos 0 = l
3
¥ P(1,2,2)
a
cos(90-0)= <
3 0
90-0 .
sin0 = a
3 zZ
P'(a,b,c)
2\/5 a

3 T3 TATal

a?+b*+c*=3

a+2b+2c=0
Solve & getb & ¢

E

A
B

C D
Equation of plane CDE : -
rn=an

R=CDxCE = 6i—4j+2k

T (6,-4,2)=24=3x-2y+z=12
Equation of line AB :
F=01,2,1)+xr(1,-1,1)

PV.of R:1+X,2—-X%,1+A

lies on plane CDE
3(L+0M)-2R2-M)+1+1=12=>1r=2

PV.of R: (37 +3f)
(n+D).{nb + ¢ )x (nc + 2|
= (n5_+6),%12(6x6)xn(6x5.)+6x5}
ns[é b a] +[B ¢ é]

a, a, aj

(n® + 1) [é b EJ: (0 +1) o b, b,
€1 C; C3

(n*+1)

Ol T Q!
— = =
Ol T Q!
ey
Ol T o
x> X X

Sol.22

Sol.23

Sol.24

(A)RH.S. -b.{(@b)a-a%b}

= \/— b.{(abcos 0)a — a’b}

= a’b?(1-cos? ) =ab sin 6

=|axpl = L.H.S.

(B)LHS. |(a.q)p-(p.0)a|
(1)
-(2)

= [(up.a)p- (.9 = |(P.qup.a)

from a+b =up

a.q=pp.q

= \(5-&)6\ =1p.q|=RHS. (-~ |b]?=1)
@@.c)b—(a.b)c+(@.b)b

=@4-2B-sina) p +(B2—1) ¢

Nowfrom (c.c)a=c¢

dot with ¢:

¢’ (@a.c)=c=a.c=1

Since p & ¢ are non collinear and non-zero vec-
tors, hence

l+3 p=4-2B-sina,—3.p =p>—1
Adding: B?-2B+2 =sina

(B—-1)2+(1-sina) =0, itis possible if
B=landsina=1

o=t (1)

P and Q are intersecting points of diagonals of
parallelogram ABDE and ABCF.

PV.of E=(-7,22,-1)

PV.of F = (-2, 23, 4)

1 — —
AreaofAAEF:E | AFx AE |

i ] kK
s 1 1 1 2 = -
=3 - = —|-6i+20]+ 2k
-2 0 -6 2
440

:—2 :\/F:\/§:S:llo
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S0l.25 [(A+B)x(A+C)|x(BxC)(B+C) Sol.29 Let F =x 3 +Yy3, +23
A BA A2 2 A = _ _ _ _
= ABC(C*-B?)=0 (~|C|=|B]) 3b, - b, +2by =x 3 +y3, +23

B - 3=2x+y+3z (1)

Sol.26 (é X b)x{(bXE)X(EXé)}=O —1=3X—2y—Z (”)
(3 x B)x {(Bx€).3) ~(BXE).¢)a} =0 2=—x+2y-2zz .. (i)

. i Solve (1), (2) & (3)
(axb)x{[bcalcy=0 x=2 y=5 z=3
{(a3xb)xc}[bcal=0
so[b ¢ al]=0 or(axb)xc=0 Sol.30 () ABxAC = C(c)

1 2a —2 ((@axb) +(bxc) +(cxb)
2 —a — = o = _
a2_3 =0 or(axb)xc=0
a=2/3 or-3(1,20,-2)~(2-4a?~20)(0,2,~3)=0 PN =an ~ _
or—3(1,2a,-3)=(2-402-20))(ct,2,~3)=0 o A(a) B(b)
no value or a. p.(@axb+bxc+cxa)=[abc]
Sol.27 Let v :xi+y‘j+zlz (i) Let v =4 (ABXAC)
y 2 V=A(axb+bxc+cCxa)
Given 1 -2 _p dotwith 3xb+bxc+Cxa
-2 1 & use the relation from (1) part (1)
=x+y+z=0 ... () [EEE]:|+|2A|2
Also v .(—2i+]+lz):0 .
_2x+y+z=0 L2 _[abzc]
from equation (1) and (2) 4N
x=0,y=-2z
. V. (1, -11) v_i[abc](axb+bxc+ch)
Also given that : 3 - 643 4N2
3
X—y+z=18 ..(3)
Puty =-z Sol.31 (a)take dotwith @ p(x. a)= a.b
=-9andz=9s0, v =-9 (j-k) Cross with 3
- ~ . a §x5+§x5x5:5x5
S0.28 d=xa+yb+zC (1) Pt . )
- - P(b —px)+(x.a)a—-laf x=b xa
Dot with (bx€), (€ x &) & (A D) one by one: (b =px)+(x.a)a -]l
S __ ab _ o
_[de] [cad] [abd] pb—px+Ta—|a|2X:bxa
‘[aBaJ T [@bcl' T [abc
b ¢|+b[a ¢ d|=a[becd|+e[abd] __p’b+(a.b)a-p(bxa)
X = 2, 2
B o p(p” +a%)
Also, d=x(@xb)+y(bxc)+z(Cxa)
dot with ¢:
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