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VECTOR
EXERCISE - | HINTS & SOLUTIONS
Sol.l C Sol.5 A
é=(2x/§,—l4) |b|=10 Diagonalsare 3+p =(3,0,0)
b-1a and 3-p =(1,2,2)
|b2=22 |4 (a+b).(3a-Db) 3 1
CoOsO=7= = = =, 55 -3
100 =22 (8 + 1+ 16) |la+b] |la-b] 33 3
AM=4 = hA=12
— _ —1 E
2a+b=0 0= cos (3)
Sol.2 D Sol6 D
p=(32-1) o
{(a+3b)x(3a—b)}
6—(3’2’_1)
V14 =100 (bx a)% =100 |b[|al sin? 6
q=(1273) 3
=100 x 4 x 1 XZ:BOO
ﬁ—i(l 2,3)
\/ﬁ Sol.7 B
1 Perpendicular to the plane of AABC will be area
i =p+q="T7— vector
Angle Bisector = p+q \/ﬁ(‘l' 4,2)
1 . Ir,e =y = =
A =5 (ABxAC) = 5[(b—a)X(C—a)]
Sol.3 C
a=i+] b=2i-k A:l[_’x5+6x5+6xé]
2
Fxa = bxa e (i) o
_ _ . , ~ (axb+bxc+cxa)
Fxb =axb (ii) Unitvector A = A
Add (i) & (ii)
Fx(@xb)=0 = F=(@+b) =(3,1,-1) Sol.8 C
[A+2b-¢), (Aa-b), (a-b-c)]
Sol4 B

. - _ (3+2b-¢C).[(Aa—-b)x (a—b—27)]
|a-b|=8 = [a*+ |b?— 23 =64 ..(I) ) )

. (3a+2b-¢). [(b—a)xCc]
|a+b|=10 = [a? + [b2 + 23 =100 ..(ii)

Add (i) and (ii) equation (@+2b-c) . [bxa-axc]
2 2= - -
2[alf + 2|bf* = 164 =[A b & -0+0+2[@ b & -0+0
b]2= 82— 25
bl = /57 3[a b ¢]
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Sol.9 A
all(o

xC) = ab=0, ac=0

(axb).(ax¢) = [(axb) a ¢]

:[é

a.

Sol.10 D

¢ axb] = a.[cx(axb)

[(E.b)a—- (3.6)b] = 532 (b.C)

a=(111) p=@111D

¢ =(2,-3,0)
v = ax(bxc) = (ac)b-(ab)c =(-7,8,-1)
g (7.8
V114
3 n a oA
Reqd. Vector = ﬁ (-7i+8j-k)
Sol.11 B
A.X=C
AxX=B

take cross with A

AX(AXX) = AxB

X

Sol.12 B

xa+yb+zE=0

(For linearly independent vector)

x(a-

b)+y(b—¢) + z(C — a)

xa+yb+zE — (Xb+Yyc + za)

linear combination =0-0=0

So a-b, b—¢,¢—a are linearly dependent

Sol.13 A

1,12).(3,-2,—m)=0
6-2-2m=0=>m=2

Sol.14 D

Sol.15

Sol.16

Sol.17

a(+c)=0 ..»)
b.C+a)=0 ..
c.(a+b) =0 ...

Add all equation 3 +pb.c+¢.a=0

|d+D+6] = |af +|bP +|c[? +0
= J9+16+25 = 52

D
5.: va!z) 6:(1’_1!1)

bx¢é=(-2,1,3)
=(0,2,2).(-2,1,3)=2+6=8 |af

A

(d+3) . (Ax(bx(Exd))

(d+3) . @+{(b.d)x - (b.c)d})
(d+3) . [(b.d)(@xE)—(bS)(@xd)]
(bd)[a ¢ d]

C

.@+b+¢) =0

it

F=I(bxc)+m(Cxa)+n@xb)

fa=I[a b ¢ ..(0)
rb=ma b ¢ ...(ii)
fE=na b ¢ ...(ii)

Addthem 7 . (A+b+¢) =(I+m+n)[a b ¢]

=l+m+n=0
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Sol.18 A

(3xb)x (FxB)+(bxC)x(F xa)+(C xa)x(F xb)
e EE

= Px(FxC)+Wx(Fxa)+(Cxa)xV

Sol.22

A

|€—e,| <1

18,17 +]e, P -2]e,| |e,|cos20<1

2-2cos20<1
= (PEY —(PF N 3 — (W F EV)3 — (3 V)E Y T
(PC)r—(Pr)c+(W.a)y—-(W.r)a+(c.V)a-(aV)c c0S 20> 1/2 = 0<20 < = 0<0< :
=[abclf-[abrlc+bcaf-[pbcrla+
[c Fbla-[a FBIE Sol.23 B
I a=2pi+] (old)
=2[abc]r
a=(p+Di+] (New)
Sol.19 C ~ -
la |0Id: la |New
Volume of Tetrahedron _
Altitude from D = — f Face ABC 4p?+1=(p+1y+1
rea of Face 3p°—2p—1=0
. Bp+1)(p-1)=0
[AD AC AB]
= 1 — =11 1
E|AB><AC| p——sorp—l
Sol20 B Sol.24 C
LetAbe the firstterm and D is common difference AN = 2b-¢ N( ZB —E))
1 1 1 Position vector of x
g :A+(p_1) Da _:A+(q_1 )DvE:A+ (r_1 )D A “‘ N
ux B(0)
6 ~ _ X
. g-r r-p P—q L-+2b-C 0+b 1
uw="53""Up )"l ¢ 2= 1
A+1 Ht
A(0) M(c3) C(©)
i 1 1.1 i1 L)
=dlza ¢c)* b al *Plc b 3 =0 =ir=3
A+l
=q[A+(p -1)D-A-(r-1)D], ) L
. . . =1 (b
Similarly g.v =0 il l+p M 1, X(é)
Sol.21 C
AB—AC and AxB = A x G ~ .t/ 3
AB=AC aNT AxB=AxC Now check options yN = 2b—cC —%: 7—c
AxB=AxC
Ax(AxB)=Ax(AxC) —— _op_gc_¢C EMN 3B .
MN = eb—¢€-75 =7 MR = —-¢C
(AB)A—-|APPB=(AxC)A-|A?C
. 3
.- XN = —MN
B=C S0 4
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Sol.25

\Y,

Sol.26

Sol.27

New

A

Voa=[a b €]

=[a+b b+c c+a] |9 de” @

=2[a b ¢]

sOo m=2

Let &, be of OAB

a, be of OBC

%
&, be ofocA A (3)

a, be of ABC -

B (b)

élzé(éxf)) - @, = 1(6x6)

=2
;= 5(6x8) ; &, =51C-A)x(6-3)]

a, +a,+az;+a, =0

Sol.29

Sol.30

Sol.31

C
The locus of B will
be a straight line

parallelto oA

a,
b,
C,

az||ay
bs|ja,
Cz||as

by
b,
by

C,
Co
Cs3

1 cosO coso
coso 1 coso
cosO coso 1

1
6

|ullv|sing=

= sin9=1
6

As 0 is acute angle than only one value possible

Sol.28 C Sol32 D
|al=8; |c|=8 A=Y, E=(12)
|CA|=12 g=(x,x=-2-1)
= |a-c|=12
__ \ i j ok
= AG) CE N PR
he angle be 0 axb = =G-1-2)
Letthe angle be 1 -1 2
o 3a-4c¢ (G-5)
cospe —ECA {4 )T 7 37 C.(axb)=0
|ICE| |CA]| 3é—46|a| 8
4 X—(x=2)+2=0 = [x=-2]
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Sol.33 D
A2, -1,-1), g =(1,-3,-9),
c =@&-3-1)

R@:O :>(a—2,—2,0).(a—1,0,4)=0
(a-1)(@=2)=0=a=1and?2

Sol.34 C
F =(2,-2,3)+A(1,-1,4)

F.(1,51) =5 amay
> 7

o ~ a < b

Li=1-5+4=0 N

So line and plane (0,1,0)

are parallel.
Let a point on the plane (0, 1, 0)
distance = | b | cos 6

- ab ab [2-15+3] 10
=1l ane Tra T V27 | T 3B
Sol.35 B
P(7,-1,2)
N b

(A +9,3) 5,5 +5)

‘P

PN = (L +2,30+6, 51 +3)

b=1,35 pPN-b=0
(A+2)+3(BAL+6)+551L+3)=0
= 10(L+2)+5(BA+3)=0
=10L+20+25L,+15=0
=35L+35=0=>A=-1

N=(@20 =pg-=

=>p =2N-P=2(8,2,0)-(7,-1,2)
=(16,4,0)—-(7,-1,2)=(9,5,-2)

Sol.36 A
F,=41-3)F =(3,1,-1)
ds =(5,4,1)-(1,2,3)=(4,2,-2)
work done = F,.d§ +F,.dS =24 + 16 = 40
Sol.37 C
3, b, ¢ are non-coplaner = [é b 6] #0
[a+ 2b+3¢ Ab+4¢ (2%—1)6]
= (@+2b+3C) . [(Ab+4E)x (21 —1)E]
=1 (2L—1) (3+2b+3C) - (bxE)

=1 (2h—1) [é b c]

Sol.38 C

[G-V+aP =GP+ |V +|®-2(UV+V.6 —od)

uv ol oV
Given = == =7=and 3v=0& i =
|al = [al = |d] ovV=0&i=0
L. .V
uv=ou=—
[V

Sol.39 D

=

bl

Ol

(@xb)x¢ =3 |a

(35 - (b5) 4 = %IBIIEIé

1
cos 0= —5 =sin0=

N
o2

Sol.40 B
lal=1,|b|=2,|¢| =3
a+b+¢ =0
|a+b+¢|?=0

|af +|b?+]cf? =0
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Sol.45 C

|aP +|bP?+|CP +2 (@b+bc+ca) =0

1+4+9+2 (ab+bc+ca) =0

~

= ab+bi+ca =-—
Sol.46 B
Sol.41 B . .

[U v \7v]¢0 . ~
|ixV| = [(@-D)x(a+D)]

@U+v-w) . [(a=v)*(v=w)l B B
=|(a-b)x(a+b

@+5) . [@~9) ] (@bl

. =2|axb |=2]al|b]|sin6

(U+p).[uxp—vxp]

L 2In 2 (3 R\
=—3G.-(xp) =—0 . WxEV-w)) :2|a||b|\/|a| ||Z|”b(|a.b) :Zm

=— G . (Vxw)

Sol42 D Sol.47 C

n A A FA=1 F=a+b

AB =—617-107 +3k
. Direction of lie will be = (b x a)

AD =-2i-51]-2k _

passing through = ¢

AB. AD #0 =
e r=c+a(bxn)
SO not a square or rectangle |AB| # |AD| S0 not
arhombus. Sol.48 B
Sol.43 C AG)
AB =(3.0,4)
AC =(5,-2,4)
Let A be origin. N
D is the mid B m M o CE
point of BC ( Assume A(0), B (b) C(c)
D(4,-1,4) - Position vector of L, M, N
AD =4, 1,4 - Z b
AD = ) L mb N[ mc ] M mc +nb
|AD|=/16+1+16 = /33 m+n m+n m+n
Sol.44 D - Liexb
: AreaofAABC—E|C><b|

a:(l’l’o)!v:(l!_110)! W:( 1213)

un=0, vn=0 then= |\7Vﬁ| =|x3|=3 Area of ALMN = %|ﬁ\ixm|

né —mb y m¢ +nb-mb
m+n m+n
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1 1 2N /= - - - s =N
= 31 )2‘(n(n—m)+m)(c><b) (bxc)x(cxa)=[bcaldc
m+n
- - > - T
(c xa)x(axb)=[cab]a
A(ALMN)  n?-mn+m? N
= — —
A(AABC) ©  (m+n)? So box product=[a b c]3[a b c]
-> 5 >
Sol.49 C =[ab c]*
Sol.51 A
Z‘l Z‘z 23 a, El Cq =(a1,1),=(1,b, 1), =(1,1,¢)
1 By D3l & Dy Gy a 1 1
Cl CZ C3 a.3 b3 03 |:A é é:| _ 1 b 1 :0
1 1¢c
zj\.a Ejlf zil.c _ 1+1+1=
Given 5-0 & &E O_b.a bb bc l1-a 1-b 1-c
ca= cb=0-=-__ _- __
ca cb cc Sol52 A
d=a+b
2 bleos™ 0 _—4i+3k |14i+2]-5K]
lal lall |COSE 5 T
= lallblcos;s  [bf’ 0 12§19k +147 + 2] - 5k
0 0 |C|2 15
:2|+2j+4k:£('i‘+'j+|2)
15 15
= [cE[|al? + bl - [af? [b] coszg] Sol.53 B
3 1 C
=|cf? |al* |b[? {1_2} =7 lcFlaF|pP 1
—1 2 2 2 2 2 2
=12 (a; +a5 +a3) (by + b5 +b3) R
1

Sol.50 C

1 — ——
Areaof AAB,C, = | AByx AC, |

R
=(a Xxb)X v
1.- -
N Area of AABC = —|bxC|
=(a.v)b-(b.v) a 2
Area of AAB,C 25
NN o 1B1Y 2o
=[abclb Ratio = = of AABC 64
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Sol.55 C
Let D is of c on line

AC = (1) +(-2)2 + (1)
AD = proj. of AC on AD

_ 1(6) + (=2)(=3) +1(2)
B 7

AD =2
So shortest distance (CD)? = (AC)? — (AD)?
=6-4=2

Sol.56 A

Sol.57 A
If the radius of circum centre =r

|OA| =T wherei=1,2,3,....n
- . . o 2ma
ZOAiX|OAi| = Z|0Ai| | OAi + 1] sin Fn
=>r? sinﬁﬁ:(n—l)rzsinﬁﬁ
n n

=(n-1) (OA1xOA;) = (1-n) (OA2 x OA1)

Sol.58 A

m m+1 m+8
m+3 m+4 m+5
m+6 m+7 m+8

R1—>R2—R1
R2—>F22—R3
1 1
3 3 -3 X X L
=3 -3 3|79

m+6 m+7 m+8
m+6 m+7 m+8

=—9[m+8-m-7]-1[m+8—m- 6] — 1 [m+7—-m—6]
=—9-2-1=-12

Sol.59 B

Let S(3), P(3), Q(b), R(S)
= |P4Q.><R48.—Q4R.><P48.+@XQ48.|
=| (b—&)x(~C)— (G —b) x (&) + (@~ €) * (-b)|

=2|(Exb)|=2 (bxc) =4 Area of RS

Sol.60 D

11
cos 0= ——

a=(1x3) ”

b =4 4x-2,2)

,__ab .
cos0= 1= % b|=2]a
11 4+x(4x-2)+6 =2 andx= 20
14 - 2|af =x=2andx=- 7
Sol.61 B

a=(-2,11),p=1,50),¢=44-2)

d=33a-2b
=3(-2,1,1)-2(1,5,0)
= (-6, 3,3)—-2(2, 10, 0) = (-8, -7, 3)

Projection = | d | cos®

- dé dé -31-28-6 _g6
:ldl - =7 =, = = =11
|d||E| 1] V16+16+4 6
Sol.62 A
i] ok
Normal Vector 1 =2 3 -1 =5(j-]-k)
1 -1 2

Let A = oi+pj+yK. If 0isthe angle between

vector A and plane then 90 — 6 will be the angle

between normal and plane
50 -5 -5y
cos (90-0) = 5\/5\/012+[32+y2

(a—B-7)
sin20 = m = |By=a(B+Y)
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