CHAPTER

Let # be a vector the vectors

G=2i+3j—kand b =j+k. If @ isperpendicular to
is equal to gandii-b =24, then|ﬁ|2 is equal to

(a) 336 (b) 315 (c) 256 (d) 84 (2018)
If G,bandé are unit vectors such that G-+ 2b +2¢ =0,
then |d@xc| is equal to :

coplanar with

1 15 15
@7 O % © 5 @ %

(Online 2018)
If the position vectors of the vertices 4, B and C of a AABC

are respectively4i+77+8k, 27/ +3]+4k and27+5]+ 7k,
then the position vector of the point, where the bisector
of ZA meets BC is

1 N A Iy 1 A A A
(a) 3(4i+8j+11k) (b) 5(6i+13j+18k)

() %(8f+14}+191€) () %(6?+11j‘+151€)

(Online 2018)

Let d=?+}'+l€, E:}'—/é and a vector b be such that
Gxb=¢ and @-b=3. Then |b| equals :

11 NiT 11
@ \E ® 5 © 5 @ 3

(Online 2018)
Let 5=2?+f—2/€andl;=l€+f. Let ¢ be a vector such
that ¢ —d|=3, |(@xbh)x&|=3 and the angle between be
30°. Then a-¢ is equal to

25
(@ 2 (b) 5 (©) @ +

o0 | —

(2017)
The area (in sq. units) of the parallelogram whose diagonals
67 and 3i + 4 — 12k, is

(c) 26 (d) 20
(Online 2017)

If the vector p = 3f+ 4} is written as the sum of a vector

are along the vectors 81 —
(a) 65 (b) 52

parallel to Ez=§+}’ and a vector 52, perpendicular to
then b xb, is equal to

(@) 37-37+9k (b) —37+37-9k

© —6?+6}—%1§ () 6?—6}'+%fc

(Online 2017)

10.

11.

12.

13.

Vector Algebra

Let ﬁ,l;andf be three unit vectors such that

B
aX(ch)=7(b+C). If b is not parallel to ¢, then the

angle between Gandb is

3m i 5m
@ ® 7 © (d) = (2016)

In a triangle ABC, right angled at the vertex 4, if the position
vectors of 4, B and C are respectively 3i+ ; - IAc, —i+ 3}' + plAc
and 5;+q}'—4]2, then the point (p, ¢) lies on a line

(a) making an obtuse angle with the positive direction of
X-axis.

(b) parallel to x-axis. (c) parallel to y-axis

(d) making an acute angle with the positive direction of
X-axis. (Online 2016)
Let ABC be a triangle whose circumcentre is at P. If the
position vectors of 4, B, C and P are 4,b,¢ and a+b+c

. .. 4
respectively, then the position vector of the orthocentre of
this triangle, is

a+b+E

(a) (b) d+b+¢
a+ b +c R
d o (Online 2016)
Let a4, b and ¢ be three non-zero vectors such that no two

of them are collinear and (ﬁXE)XE =§‘E‘ |E|ﬁ .If 0 is the

, then a value of sin 0 is

2
()i (d)Tf

(2015)
Let @andb be two unit vectors such that [d+b|=~/3.
If ¢=d+2b+3(@xb), then 2|¢| is equal to

@ 55 () 51 (© 43 @ 37

(Online 2015)
In a parallelogram 4BCD, |ABl=a,|AD|=band|AC|=¢,
then DB-AB has the value

(@) é(az

angle between vectors } and ¢

2 —23
@3 O Tf

B+ ) i(a2+b2—c2)
%(3(12 )

© 1 ®* +*-a) ()
3 (Online 2015)
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AldbEP,
() 1

If [ixb bx¢ ¢xa]l=
(a) 3 (b) 0

then A is equal to
(d) 2
(2014)

o A A =3 A A A
If the vectors AB=3i +4k and AC=5i=2j+4k are the

sides of a triangle ABC, then the length of the median
through 4 is

@ a5 () Vis  (© Jn2 @ 33

(2013)
Let 1; and 2 be two unit vectors. If the vectors & =a+ 25 and

d=5a+4b are perpendicular to each other, then the angle

between aandb is

@3 ® 5 ©

n
4 @ 3

(2012)

Let ABCD be a parallelogram such that AB= Lj,ﬁ =p and

ZBAD be an acute angle. If 7is the vector that coincides
with the altitude directed from the vertex B to the side AD,
then 7is given by

o (B by 7ooais 20D
(@ 7=4 [w)” (b) 7 (A
s _qs 3P i g )
=352 1 d) 7=-j 2012
(c) 7=34 T (d) 7 Yo’ (2012)

V1o

of (2a-b)[(axb)x(a+2b)]is

If ﬁ:L[3f+IQJ and E:;[2f+3}—612 , then the value

(@ 5 () 3 (c) =5 (d) -3
(2011)

The vectors 4 and b are not perpendicular and ¢andd are
two vectors satisfying : bxcé=bxd and 4-d=0.Then
the vector j is equal to

b-c\. a-c
a) b+|—=|¢ b) ¢—-|—1{b
@ [ﬁ‘b) ® e (a.b)
(©) g-[Lﬁ)g () E+(¥}E (2011)

ib b
Let Zz:]A kK andé=i —] k . Then the vector b satisfying
ixb+¢=0and d-b=3is
@ —i+j-2k (b) 2i-j+2k
(© {-j-2k (d) i+j-2k (2010)

If the vectors d=i—j+2k, b=2i+4j+4k and ¢ =Ai+ ] +pk
are mutually orthogonal, then (A, w) =
(@ (3,2) (b) (2,-3)
(¢) (=2,3) (d 3,-2)

If 4, v, w are non-coplanar vectors and p, g are real numbers,

(2010)

then the equality[3ii pv pw]|—[p¥ W qii|—[2W ¢V qi | =0
holds for

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

(a) exactly two values of (p, q)
(b) more than two but not all values of (p, ¢q)
(c) all values of (p, q)

(d) exactly one value of (p, q) (2009)
The non-zero vectors a,band¢ are related by
G=8h and ¢ ==T7h. Then the angle between d and¢ is
@n (0 © @) 3 (2008)

The vector G = o7 + 2j +B/; lies in the plane of the vectors

5=f+f and 6:j+1; and bisects the angle between

b and &. Then which one of the following gives possible
values of o and (3?
(@ a=1,=1
(¢) a=1,=2

(b) a=2,p=2

d a=2,p=1 (2008)

If 4 and ¢ are unit vectors and 0 is the acute angle between
them, then 2ux3v is a unit vector for

(a) no value of 0 (b) exactly one value of 6
(c) exactly two values of 6

(d) more than two values of 0 (2007)

The values of a, for which the points 4, B, C with position
vectors Zf—j+1€, f—3}—5/€ and af—3j‘+l€ respectively
are the vertices of a right-angled triangle at C are

(a) 2 and 1 (b) -2 and -1
(¢) -2 and 1 (d) 2 and -1
If (Gxb)xé=ax(bx¢), where G, band¢ are any three
vectors such that ﬁ-l;;tO, Z;-E;tO, then @ andc are
(a) inclined at an angle of m/3 between them

(b) inclined at an angle of w/6 between them
(c) perpendicular (d) parallel

(2006)

(2006)
If a4, E, ¢ are non-coplanar vector and A is a real number

then [A(a@+5) A%b Aé|=[a b+c 5] for

(a) no value of A (b) exactly one value of A

(c) exactly two values of A (d) exactly three values of A
(2005)

Let a, b and ¢ be_ distinct non-negative numbers. If the
vectors ai +a] +ck i+k and ¢f +q+bk lie in a plane,
then ¢ is

(a) the arithmetic mean of a and b
(b) the geometric mean of a and b
(c) the harmonic mean of a and b
(d) equal to zero

Let G =i—k, b=xi+j+(1-x)k and
¢ =yi+x+(1+x—y)k. Then [5, b, E’] depends on

(a) only x (b) only y
(c) neither x nor y (d) both x and y

(2005)

(2005)

For any vector g, the value of (Zi><f)2 +(Ez’><j')2 +(z7><l€)2
is equal to
@ a () 3@  (© 4a®  (d 23’ (2005)

If C is the mid point of 4B and P is any point outside 4B,
then

(a) PA+PB+PC=0
(c) PA+PB = PC

(b) P4+ PB+2PC=0

(d) PA+PB =2PC  (2005)



33.

34.

3s.

36.

37.

38.

39.

Let a4, b and ¢ be non-zero vectors such that
- i - 1 S > )
(@xb)yxc= §|b||c|a. If 0 is the acute angle between

the vectors p and ¢, then sin® equals

2 V2 1

@3 ® % ©3 22

@ 5=

(2004)
Let u, v, w be such that |u| =1 |v| =2, |w|=3. If the
projection v along u is equal to that of w along # and

v, w are perpendicular to each other then |u —v +w|
equals

@ V14 () 7 (©) 2

If a, b, ¢ are non-coplanar vectors and A is a real number,

@ 14 (2004)

then the vectors a+2b +3¢, Ab+4¢ and (@L—1)¢ are

non-coplanar for
(a) all except two values of A
(b) all except one value of A

(c) all values of A (d) no value of A (2004)

A particle is acted upon by constant forces 4; + j — 3k
and 3i + } — k which displace it from a point i+ 2}' +3k

to the point Si + 4}' + k. The work done in standard units
by the forces is given by
(a) 25 (b) 30

(c) 40 d) 15 (2004)

Let a, b and ¢ be three non-zero vectors such that no two
of these are collinear. If the vector a +2b is collinear with

¢ and p + 3¢ is collinear with g (A being some non-zero

scalar) then a + 2b + 6¢ equals

(a) AC (b) b ) ra @ 0 (2004)
E,E,E are three vectors, such that ﬁ+5+5=0,
|b|=2,|¢| =3, then G-b +b-C+ ¢-d is equal to

(a) -7 (b) 7 () 1 (d 0 (2003)

The vectors AB=3i+4k and AC=5/-2j+4k are the
sides of a triangle ABC. The length of the median through
A4 is

(@ V72 (b)) 33 (c) V288  (d) i18(2003)
40. Let ii=i+j, v=i-] and w=i+2j+3k If 72 is a unit

vector such that #-7=0 and v-n=0, then |w-7| is equal

to
L. @ 2 (@ 3 ® 4 @ 5 @ 6 (@
13.d 14. () 15 (d) 16.(a 17. (d) 18. (¢
25. b) 26. (@) 27. () 28.(a  29. (b) 30. (0)
37. (d 38 (@) 39. (b) 40.(c) 41. (a) 42. (d)
49. (b)

41.

42.

43.

44.

45.

46.

47.

48.

49.

ANSWER KEY

(@) 1 (b) 2 © 3 (d 0 (2003

If u,v and w are three non-coplanar vectors, then
@+v-w)-(u—v)x(V—w) equals
(b) @-wxv

(d) 0

@ ad-vxw

(©) Bu-iixw (2003)

Consider 4, B, C and D with position vectors 7; —4}'+7/€,

i—6j+10k, —i-3j+4k and 5i—j+5k respectively.
Then ABCD is a

(a) rhombus (b) rectangle

(c) parallelogram but not a rhombus

(d) none of these (2003)
If Gxb=bxC=C¢xd then G + b + ¢ =
(a) abc (b) -1 (© 0 (d 2 (2002

=3 -5 and I;=6f+3} are two vectors and ¢ is a

vector such that ¢=axbh then lal: |l;| el =

(@) /34 : /45 139 (b) /34 : /45 :39

(c) 34:39:45 (d) 39 :35:34 (2002)
3MG+2u(@xb)=0 then

(@ 3A+2u=0 (b) 31 =2p

(c) A=p (d A+p=0 (2002)

If |Z1\:5,\5\=4,\E|:3 thus what will be the value of

|ﬁ-5+5-5+5-2i , given that @ + b + ¢ =0

(a) 25 (b) 50 () 25 (d) -50
(2002)
If G b,¢ are vectors show that G+b+¢=0 and
ldl=7, |l =5, |l =3 then angle between vector 5 and
¢ is
(@) 60°  (b) 30° (c) 45° (d) 90°
(2002)

If @, b,¢ are vectors such that [¢ b ¢]=4 then

[axb bxé éxdl=

(a) 16 (b) &4 (c) 4 (d) 8

(2002)
If |a|=4, |l;|=2 and the angle between @ and b is %
then (au?)z is equal to
(a) 48 (b) 16
©) a (d) none of these (2002)

7. () 8 @ 9 (d 10. ) 1. (© 12. (a)
19. b)  20. (@ 21. (@ 22. (d) 23. (@ 24. (a)
3. (d)  32.(d) 33 (d 34. @ 35 (@  36. ()
43. () 44. (b) 45. (b) 46. (a) 47. (a  48. (a)




%x/péwnwﬁ/o/n/sx

1. (@:Llet jj=xj+yj+zk gives2x +3y—z=0 (1)
gives y + z = 24 (i)
Also, ii is coplanar with Gandb, so [ﬁ 671;]=0
X y z
which yields [ 3 170
1

ie. 4x—-2y+2z=0
(i1) and (iii) gives 2x + 2z =24 ie. x + z = 12
From (i), we get z = 16 and thus x = — 4 and y = 8.

...(ii)

Hence, ii=—4i+8;+16k

lii| =412 + 22 +4% =421 .. |i[F =336

2. (@:Given, G+2b+26=0 = G+2¢=-2b
Squaring both sides, we get |G| +4|¢ [ +4d-c=4|b
= 1+4+4(@ =4 (-la=bl=c=1)

g.e="1 |d| |E\cos6——_1 0= -

= N = N = cos O = 4
1 15
20 =1 _ 29g= |l-——=—
Now, sin® 6 = 1 — cos* 6 1616

15

|Ez><E|:|dHE|sin9:T
3. (b):Position vector of 4, B and C are respectively
4i+7]+8k 2i+3j+4k and 2i+5;+7k
| AB| :\/(2—4)2+(3—7)2+(4—8)2 =J4+16+16=6
|BC| =22 +(5-3P+(7-4) =419 =413
|CA| =AJQ=4P+ (-7 +(1-8)* =a+4+1=3
Let D be the bisector of £4 which meets BC.
BD_AB _6_2
DC AC 3 1
Using section formula, we have
x_2><2+2><1_6 _5x2+43x1 13 Tx2+4x1 18

s y s

z
3 3 3 3 3 3

| A A
So, position vector of D is 5(61 +13j +18k)

A A A~

4. (a):Here, G=i+j+k, c=j—k

(Given)

xby=axé = (@-b)a-(a-a)h=axc

= 3G-3b=-2i+j+k = 3+ +k)-3b=—2i++k
=  3i+3j+3k-3b=-2i+]+k

J25+4+4 i
==

= E=§(52+2}'+2/}) = |p|=

5. (@: d=21+/-2k = |a|=3and b=i+,
iJ ok

Now, axb=2 1 =2|=27-2j+k ~ |axb|=3
11 0

- - ) A 21
We also have, |(Gxb)xé|=|axb||¢||sin30°]n| =3|c|3n
1
= 3=3\c\-5 ~é|=2

Since, |¢—a|=3 ..(i)
On squaring (i), we get +a?-2¢-d=9
= 4+9-2d-¢=9 = a-¢c=2

6. (a):Let a=8i—6jandb=3i+4,-12k

Area of parallelogram, 4= % |axb|

ik
axb=R8 -6 0|_-727-(-96) ] +50k
3 4 -12
|axb|=5184+9216+2500 =+/16900 =130
A=l|ax1§|=lx13o=65
2 2

7. @:b=3j+4kda=i+]

Given that b is parallel toad.

- _(Eﬁ)?z:{(3}+412).(§+})}[ﬁ} 3+)) 3G+
BT N V) 2x2 2

- . A 3
Also, bj+b,=b = by=b-bh =(3J+4k)—5(1+1)

k

= hy=-Ji+2]+4k Now hxb= 0

lw N~
W oW <~

=?(6)—}(6)+12(%+%]=62-6}+%/2
8. (d): We have, ax(5x5)=?(5+8)
= (@E)B—(@E)E:%(Ew)

\/5 51

On comparing, G-b=—-—. Then Gzz
2

9. (d): We have, E:—4§+2}'+(p+1)ic
AC=2i+(q-1)j-3k



ABC is a right angled triangle, right angle at 4.
ABLAC = AB-AC=0
= -8+2(q-1D-3p+1)=0=3p-2¢+13=0
(p, g) lies on the line 3x — 2y + 13 =0
3
Now, slope of line = >

The point (p, ¢) lies on a line making acute angle with the
positive direction of x-axis.

10. (c): Position vector of centroid

i+b+¢
4

Let 7 be the orthocentre of the triangle.

2P +7
3

)_2[ﬁ+

11. (¢): Expanding (G-¢)b—(b-¢)d =§|5||E|Zi

Position vector of circumcentre p —

=3G=2P+7

Now, we know that, G=

S

al

= 7=3G-2P=(@i+b+ *

o

'S

J_H+E+E
2
o T PN SNER
= (a-c)b—{(b-c)+§|b||c|}a=0
As dandb are non-collinear, the coefficients must vanish.
oo = 1,+,-
Thus, d-¢=0 and (b-c)=—§|b||c|

, b-¢ 1 NS
Again, c0s0=—— = (cosf=—= = sinO=—+
|b][<] 3
12. (a): Given that |d+b|=~/3 e (D)

Squaring (i) both sides, we get
|a+bP=3 = |al* +|b[ +2d-b=3

1
= 1+1+2cosB=3 zcosﬁz§z6:60°

Gxb is perpendicular to plane containing 7 and b
C=d+2b+3(@xb)

Squaring (ii) both sides, we get

[cP=||a +4|b [P +9(a xb)? +4(G-b)+6d-(Gxb)+12b-(Gxb)|
=11 +4+ 9 sin®0 + 4 cosb+ 0 + 0

) 27 55
= |C| =7+?=—

. (i)

= 2|E|=\/£

5+9><i+4><l
4 2

13. (d): Now, AB+BC=AC
AB+AD = AC
= |ABP +|AD] +2 AB-AD=|AC|
=a>+ b2+ 2AB-AD=c> = a* + B> + ZXE:(XB—EB):CZ

2 2 2
— > 3a”+b" -
— &+ b+ 24— 2AB-BD=c®> = AB-DB="2"17 "¢

2
14. (¢): [Axb bx& &xi] =(@@xb)(bx&)x(Exa)l
=(@xDb){(bx¢-a) —(bx¢-¢)i}

¢J* .. On comparison, A = 1

1l
—~
S
X
S
-
—_
S
S
a
—
al
1l
—_
SN
S
Al
—
—_
B}
S
)
—
1l
—_
B}
S

15. @: Apf = %@w—q

{(3,0,4)+(5,-2,4)} A

—_ N

=56,-28)=(4-14)

oAM= V42 +12 + 42 = 33 B M c

16. @) z—;42b, d=>50-4b

" Gd=0 = (a+2b)-(50—4b)=5-4b-a+10b-a-8

= 6ba-3=0 = ha=L ~p=T
2 3
17. (d): 7=BA+AQ , .
=-— é+ projection of ﬁ across A—D _)/(‘2
S 7
— g4 PP /
#p) A 7 B

18. (c): (24 —b)-{(@xb)x(d+2b)}

=(26 —b)-{(Axb)xd+2(axb)x b}

=24 —b)-{(G-d)b —(d-b)i +2(G-b)b — 2(b-b)d}

=24 -b)-(b-2d) =—4d4-G~b-b==5

19. (b): @-b#0 (given) 4.d=0

Now, bxé=bxd=dx(bxc)=aix(bxd)

= (@8- (ab)e=@Gd)b—(ab)d = (ib)d=—(a.c)b+(@b)
Ez——(”)g

(d.b)
20. (a) : We have axb+¢=0

(91}

+

Multiplying vectorially with 4, we have
Ax(@xb)+ixc=0= (d-bya—(d-db+ixc=0
ixc=(j-kyx(i-j-ky=—2i-j-k

Thus, 3(j—k)-26-2i-j—k=0 . b=—i+j-2k

2. (a): d=i-j+2k, b=2i+aj+ak, s=niviruk
d and ¢ are orthogonal
Also b and ¢ are orthogonal = 2A+4+4u=0

= 4-¢=0 givingA—1+2u=0

Solving the equation we get A = -3, u = 2.
22. (d): We have [/a mb né)=Imn[ab¢) for scalars [, m, n.
Also [abé]=[bcéd)=[cab] (cyclic)
And [Gb¢]=—-[@ch] ( Interchange of any two vectors)
[3u pv pwl-[pv wqu]—[2w gV qui]=0
= 3p? [d ¥ W]— pgla v W]+ 2¢°[@ v W] =0
= (3p* = pg+2¢°)i Vv W]=0
As i, Vv, ware non-coplanar,[u v w] # 0
Hence 3p?> —pg +2¢>=0,p, g € R
As a quadratic in p, roots are real
= ¢?-24¢°>0 = -23¢>20=24><0 =¢=0
And thus p = 0
Thus (p, ¢) = (0, 0) is the only possibility.



23. (@): a=8b, ¢=-7b

Gandb are parallel and b and @ are antiparallel.
Thus dandc are antiparallel.

Hence the angle between aandc¢ is m.

24. (a): G lies in the plane of bandé. Also @ bisects the

angle pandc¢. Thus G=A(b +¢)

a§+2j+5/;:x[i1j +j+k} =l[” 2j+k]
NG 7

on comparison, A=+/20,%=+/2 and 7L=\/EB
Thus oo =1 and B =1

25. (b): [2x3P|=1 = 6|a|#|sin0]=1=>sin0=1

6

241x 37 1s a unit vector for exactly one value of 6.

— 4 .
26. (a) : Now C4.CB=0 (2i-j+k)
where az(Z—a)f—Zj
and @=(l—a)f—6l€ \
= a?-3a+2=0
=>@-2)a-1)=0 (@ =3} +F)
= a=1,2 B (i-3j+k) c

27. (d) : Given (Gxb)x¢=ax(bx7)

= (b-&)d=(d-b)¢ = Md=Ay7C

(A =b-¢,Ay =a-b are scalar quantities) = &
28. (a) : From givenA(Z+5) - (A*h XAZ) =
= A - (A2h +AE) + Ab - (A2b X A) =G (¢ X b)
= Mabcl=-[a b c]=>A*+1=0

> +1=0 D<0
= No value of A exist on real axis.

|
2y
—
<
+
[
S
X
o~

29. (b) : We are given that points lies in the same plane. We
know that the vector L, M, N are coplanar if

a a ¢
L-(MxN)y=0 =|1 0 1{=0= c=yab
c c b

.. Cis GM. of a and b.

a 4y a
30. ©:[a, b, c]=d-(bxé)=|b b, b
G 6 G
= I l=x | G>C+Coy 1 1 =11 =1
y x l+x—y y x l+x

which is independent of x and y.
31. (d): Let g = a1;+b1;'+cllAc ~nal= alz +b12 + 012

L dxi= —bllAc+c1;‘ o (@ xi)? = b +cf

Similarly (@ x j)* = af +¢f

(@ x k)* = a} +b}
so(@xD?+(@x ) +(@xk)? =2(a? +b +¢f) = 23

32. (d) : Let P is origin

e

Let PA=ad, PB=b

G+b
2

_—

. PC =

a+b

Now ﬁ+ﬁ:a+z=z[ )zpa

33. (@) : (@xb)xe :%|b||c|d (As given)

- 1~
= —b-¢ = g\b\lélj cos 0 = —1/3
. e_\/E_&
sin 0 = 4[5 =3
34. (a): Given Vo _u-w and V- W= 0
jul

Also fii| =1, []=2, |W#] =3
- 2

Now [il =V + [ = 52 42 432 20 -V = 20 - W+ 2if - W

=1+4+9+0=14

35. (a) : Using the condition of coplanarity of three vectors
1 2 3
0 A 4/ =0=>r1=0, <.
0 0 2A-1

36. (c) : Total force F =Fi +I*:'2 = 7f+2j—14/€ and

displacement d = dy—d) = G-Di+(@-2)j+(1-3)%

.. Work done =F-d =28 + 4 + 8 = 40

37. (d): As a+ 2b s collinear with ¢

. G+2b= P¢ ()
andb + 3¢ is collinear with @ .. b +3¢ = Qd ...(ii)
Now by (i) and (ii) we haved —6¢ = Pc —20Qa

> d(1+20)0+c(-6-P)=0=>1+20=0and-P-6=0
0=-12,P=6

Putting these values either in (i) or in (ii) we geta + 2b+6¢=0

38. (a): d+b+¢ =0

Consider (G+b+¢)2=a? + b2+ ¢ + 2(d-b+b.¢ +¢.a)
o 2 2 2 2 2 2

3(d-b+b.5+5.ﬁ):—(a +b"+c )_ (1742743 ):_7

2 2
39. (b) : Median through any vertex divide the opposite side
into two equal parts AB+ AC = 24D

N — — 1 ~ ~ - .
= AD = %[AB+AC] = E[Si—2j+8k] ‘AD‘ = 33



40. (©): A || dxV o u-A =0=V.i

Now i = 2% 11 oh

ow v - = —k
il V272

Now [it-A] = ‘(§+2j+31€).(—1€)‘: 3] =3
41, @) (U +V —W).[U xV — i x W+ V x W]

CYxv =0
U-(UXV)—tU-(Ux W)+ - (VX W)+ V.U XV)=V.(Ux W) +V.(VxW)

=W (U X V) + W (U x W) — w-(¥ x W)

Il
NN

(x W)+ V.(Wxu)—w-(i xV)
(xwy+u.(Vxw)—u-(Vxw)
(V xw) (- labcl=1[bcal=][cab]

42. (d): AB=0B-0A=6{+2j-3k . |AB|=/49 =7

Similarly BC = 2i =37 +6k - |BC| = /49 =7

CD = —6i-2j—k =~ |CD|=+41

DA = 2i+3j-2k ~ |Dd|= 17

43. (¢) : If possible say G+b+¢ =0 = b+¢ = —d

a x (5+5) = —dxd = dxb = ¢xd

Similarly bxé = éxa Gxb = bx¢ = ¢xa
Clig ok

44. (b) : Given ¢ = axb={3 -5 0 ¢ =39}k

6 3 0

45. (b):31¢=2u(b x a)

= either 3L = 2p or ¢ || b xa but 3x=2p

46. (a) : We have a+b+
= |dP+|bP+|¢P+2a- ¢
= 25+16+9+2(G-b+b-Z+2-3)=0
= 2d-b+b-E+¢-a)=-50

= (@-b+b-C+2-a)==25 -~

¢
b+

(@-b+b-¢+2-@)=25
47. (a) : Given dG+b+¢ = 0, we need angle between

pand¢ so consider b +¢& =—a
= b+ 2+ 2/b| || cos B = a?
a>-b*—c? 49-25-9 1
= =— . 0=060°
2|b||c| 2x5x3 2
48. (a) : Consider [Gx b b x & ]
= (@ xb)[kx(¢xa)] where k =
= axb-[(k-@)¢ —(k-7)d]
= @xb) | (b x2)-afe ~[(bx2)-¢)d]

= cos 0 =

ol Q

X
X

S oy

— @xb). [(bx&)-al-0= ((bxd)a)[@xh)c|

- [aGxa)|[e@xb)]= [a-Gxa)]' =16

49. (b) : Using fact: (g x [;)2 =@ — (d@-b)*
T
= a’h? — a’h? cos?0 = (4 x 2)> — (4 x 2)? COSZE

T 1
:64Xsinzg:64xzzl6

==
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