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PRODUCT OF VECTORS

Exercise 5 Al

. A S
1. Find the angle between the vectors i +2j +3k and

e
3i — j +2k.

° Watch Video Solution

2.1f the vectors 27 + \j — k and 47 — 2j + 2k are perpendicular to each

other than find \.

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_4ftF5hX6lS29
https://dl.doubtnut.com/l/_BCm3Z5cl22Yp

3. For what values of A the vectors 7 — \j + 2k, 8% + 65 — k are at right

angles.

° Watch Video Solution

4 N 4 ~ - —
=2t —j7+4+k, b =1 — 35— 5k. Find the vector ¢ such that

— . .
¢ form the sides of a triangle.

° Watch Video Solution

5. Find the angle between the planes

- = = I
7. (2i — +2k):3an7. (32’ +6j +k>:4.

° Watch Video Solution



https://dl.doubtnut.com/l/_BCm3Z5cl22Yp
https://dl.doubtnut.com/l/_K4zhhHB9vNIc
https://dl.doubtnut.com/l/_OLAgZk4SZsoQ
https://dl.doubtnut.com/l/_6XHqDfcD7GoI

6. Let 61 and e2 be unit vectors making angle 6. If —‘el — ez‘ = sin A6,

then find \.

° Watch Video Solution

- — = — — - =

it +j+kand b =2¢ +3j + k.Find
. I > = : :

(i) The projection vector of b on a and its magnitude.

7. Let 7 =

° Watch Video Solution

8. Find the equation of the plane passing through the point (3,-2,1) and

perpendicular to the vector (4,7,-4)

° Watch Video Solution

— - - - 7 - 7
9.1f a =27 +25 —3k,b =31 — 3

— —
between27+ b and2>+2b.

+ 2k then find the angle

[ - 1


https://dl.doubtnut.com/l/_1FLNcZnyjE4y
https://dl.doubtnut.com/l/_zxnBVOkyGAVy
https://dl.doubtnut.com/l/_coJXD0ZLjK8L
https://dl.doubtnut.com/l/_zITV3Wi8A15o

| 0 Watch Video Solution

Exercise 5 Ali

1. Find unit vector parallel to the XOY-plane and perpendicular to the

vector 47 — 35 + k.

° Watch Video Solution

- 7 =
C

2.If a+b+ c =0,

%
b‘ =5 and )?‘ = 7, then find the

N —
angle between a and b.

° Watch Video Solution

- =

3. If ‘7’:2, 7‘:3and ‘?):4 and each of 7,b,c is

perpendicular to the sum of the other two vectors, then find the

%
magnitude of d + b + <.

| ° WMl L\ dan Ol iklmn


https://dl.doubtnut.com/l/_zITV3Wi8A15o
https://dl.doubtnut.com/l/_PvIUMuhako5l
https://dl.doubtnut.com/l/_CutlcQxsIkfG
https://dl.doubtnut.com/l/_cB4qFcuzU2ZR
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4. Find the equation of the plane passing through the point
a = 27 + 3j — k and perpendicular to the vector 37 — 25 — 2k and

the distance of this plane from the oringin.

° Watch Video Solution

— —
5.9,b,¢ and d

=\ [ - =
such that (7—d>.<b —7):(1; —d).(?—?):O.Show
d

that the point

are the position vectors of four complanar points

represents the orthocentre of the triangle with

— = - . :
a, b and c as its vertices.

o Watch Video Solution

Exercise 5 A lii



https://dl.doubtnut.com/l/_cB4qFcuzU2ZR
https://dl.doubtnut.com/l/_cTmE86aSZODz
https://dl.doubtnut.com/l/_siSAnDtIMPQN

1. Show that the points (5,-1,1),(7,-4,7),(1,-6,10) and (-1,-3,4) are the vertices of

a rhombus.

° Watch Video Solution

2.let a =47 +5j —k,b=1—4j + 5k and ¢ = 37 + j — k. Find the
vector which is perpendicular to both @ and b whose magnitude is

twenty one times the magnitude of c.

° Watch Video Solution

3. G is centroid of AABC and ab,c are the lengths of the sides BC, CA

and AB respectively. Prove that

a? + b4 = 3(0142 + OB + 002) — 9(&?)2 where O is any

point.

° Watch Video Solution



https://dl.doubtnut.com/l/_Qcgu2Juk7lQz
https://dl.doubtnut.com/l/_59z5Fs2kMh2d
https://dl.doubtnut.com/l/_s6kUReImzkkT
https://dl.doubtnut.com/l/_7aVWbXJcIpGQ

4.If a line makes angles a, 8, A, § with the four diagonals of a cube, then

4
show that cos® a + cos? 8 + cos? A + cos® § = 3

o Watch Video Solution

Exercise 5B |

LIf|P| =2,|g] =3 and (p,q) =

™

6,then find |p x g/

° Watch Video Solution

_>

— — - =
2if a =24 — 5 + k and b = ¢ —3j5 — 5k,then find

N =
axb‘.

° Watch Video Solution

%
and b = i +45 —2k, then find



https://dl.doubtnut.com/l/_7aVWbXJcIpGQ
https://dl.doubtnut.com/l/_NkJ5qLwa563U
https://dl.doubtnut.com/l/_fKQLfRpDFxhX
https://dl.doubtnut.com/l/_MOZJ9EFyxS74

L T vvaldn vidco o>01ution

- 2p. - - -
4.1f 47 + ?pj + pk is parallel to the vector ¢ + 25 + 3k, find p.

o Watch Video Solution

— o —
5.Compute7>< (b +?>+ b X (?+7)+?x <E)+ b |.

o Watch Video Solution

-2

T
6.If?:xi +1vyj + zk,find the value of ?x k

o Watch Video Solution

— - = - = —
7.Compute 2 j X <3i —4k>+(i +2j> x k.

° View Text Solution



https://dl.doubtnut.com/l/_MOZJ9EFyxS74
https://dl.doubtnut.com/l/_ug4rRHw8oXdE
https://dl.doubtnut.com/l/_wnFpDB4ZGiPd
https://dl.doubtnut.com/l/_hsuLz479q0li
https://dl.doubtnut.com/l/_z9qVIdK8Fc9v
https://dl.doubtnut.com/l/_oCUGEHIcTx1Z

8. Find a unit vector perpendicular to both

- =7 - 7 -
i+ 7+ k and 27 + 5 +3k.

° Watch Video Solution

. - 7 -
9.If 6 is the angle between the vectors ¢ + j and j + k, then find

sind.

° Watch Video Solution

10. Find the area of the parallelogram having
— - Y - 7 . .
a =27 — k and b = — 7 + k as adjacent sides.

° Watch Video Solution

1. Find the area of the parallelogram whose diagonals are

37+ 7 — 2k and 7 — 37 + 4k

| o WMl L\ dan Ol iklmn



https://dl.doubtnut.com/l/_oCUGEHIcTx1Z
https://dl.doubtnut.com/l/_cJPPMTtbzqJD
https://dl.doubtnut.com/l/_ZqUY0sWYYjvs
https://dl.doubtnut.com/l/_eB1m0nhGw6jk
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12. Find the area of the triangle having (35 +4j), ( — 57 + 73) as

adjacent sides.

o Watch Video Solution

13. Find unit vector perpendicular to the plane determined by the vectors.

— - - 7 - 5 = -
a =41 +3j — k and b =21 —-675 —3k.

o Watch Video Solution

14. Find the area of the triangle whose vertices are

A(1,2,3), B(2,3,1) and C(3,1, 2).

o Watch Video Solution

Exercise 5 B li



https://dl.doubtnut.com/l/_eB1m0nhGw6jk
https://dl.doubtnut.com/l/_VEkxdTKkOspa
https://dl.doubtnut.com/l/_woPtJiS0VDX6
https://dl.doubtnut.com/l/_gzQrRnbFJ2Tm
https://dl.doubtnut.com/l/_aOO7MioZMt0I

— — —
Lfd + b+ ¢ = 0,thenprovethat7>< b = b x

° Watch Video Solution

2.

T T e —
a =21 + j 1

—2i4+j—k, b= —1i+2j —4k and ¢ = i +

— —
then find (7 X b). (b X ?)

° Watch Video Solution

- =
j + k

b

3. Find the vector area and area of the parallelogram having

a=1+2j—kb=2i —j+2kas adjacent sides.

° Watch Video Solution

4.1f a x b= b x ¢ # 0, then show that @ + ¢ = pb, where p is some



https://dl.doubtnut.com/l/_aOO7MioZMt0I
https://dl.doubtnut.com/l/_M6RQF1BenSoo
https://dl.doubtnut.com/l/_hgx2CdjgXKWA
https://dl.doubtnut.com/l/_zWSqBFCOJ5qR

l ) Watch Video Solution J

5. Let a and be vectors, satisfying

— - o o :
‘a) = ’ b‘ =5 and ) = 45°. Find the area of the triangle

—
b

%
having 4 —2b and 3d + 2 b as two of its sides.

° Watch Video Solution

6. Find the vector having magnitude /6 units and perpendicular to both

2 — k, 37 — i — k.

° Watch Video Solution

7.Find a unit vector perpendicular to the plane determined by the points

P(1, — 1,2),Q(2,0, — 1) and R(0,2, 1).

° Watch Video Solution



https://dl.doubtnut.com/l/_zWSqBFCOJ5qR
https://dl.doubtnut.com/l/_aBjYhoHO7wgA
https://dl.doubtnut.com/l/_e3eJh2t8qoV8
https://dl.doubtnut.com/l/_o0TQS7SQzATv
https://dl.doubtnut.com/l/_QwdKlRiNcY3Q

1
e

- —
8. If b = X b =a x c and a # 0 then show

_)

a.
%
that b ?

o Watch Video Solution

9. Find a vector of magnitude and perpendicular to both the vectors

— - - 7 - - = -
a =21 —2j +k and b =27 +275 +3k

o Watch Video Solution

10.1f |a| = 13, |b| = 5, and &. b = 60, then find |a x b|.

o Watch Video Solution

11. Find the unit vector perpendicular to the plane passing through the

points (1,2, 3), (2, —1,1) and (1,2, — 4).

o Watch Video Solution



https://dl.doubtnut.com/l/_QwdKlRiNcY3Q
https://dl.doubtnut.com/l/_dqfCETXndFUS
https://dl.doubtnut.com/l/_1G4RR5TrKSXZ
https://dl.doubtnut.com/l/_iAgkohieQLyQ

Exercise 5 B lii

1. If a, b, ¢ respresents the vertices A, B, and C respectively of AABC
then prove that |(a x b) + (b x &) + (¢ x @)| is twice the area of

AABC.

° Watch Video Solution

2. If

— - — PO e Ay

a =21 +3j5 +4k,b =17+ j —k and ¢c =1 — j + k,
%

then compute a X ( b x ?) and verify that it is perpendicular to .

° Watch Video Solution

— - = - -
3.)f a =71 —25 +3k, b =21

_|_
— —
verify that 7 X (b + ?) = (? X b) + (7 X ?) (or) prove that

cross product is distributive over addition

| ° Watch Video Solution


https://dl.doubtnut.com/l/_zKQQ1aWtTb9L
https://dl.doubtnut.com/l/_JYS29ujyk7aL
https://dl.doubtnut.com/l/_9j51pB7VJeoJ

If

— - -

4. If a j — k, then find vector b such that
%

a x b

o Watch Video Solution

5. a, b, c are three vectors of equal magnitudes and each of them is

incined at an angle of 60°

to the others. If
|a+ b+ ¢| =+/6, thenfind |al.

o Watch Video Solution

6. For any

%
two vectors ? and b, show that
2 —>2 —>2 — —>2
(14 [@ )+ [o]) == o[ [T+ v T

° Watch Video Solution



https://dl.doubtnut.com/l/_9j51pB7VJeoJ
https://dl.doubtnut.com/l/_pd8XiCi4oSEs
https://dl.doubtnut.com/l/_PRnqxL3JknHx
https://dl.doubtnut.com/l/_yDg7sq4905LG

- 7 = : — . ,
7.1f a, b, ¢ are unit vectors such that a is perpendicular to the plane
- — — ™
of b,c and the angle between b and c s 3 then find
- =
a+ b+ cl|

, then compute

— —\ —
<7>< b).?-(?xd).b

° Watch Video Solution

Exercise 5 C |

1. Compute l 1

e o e e S
—jj3—kk—1

° Watch Video Solution



https://dl.doubtnut.com/l/_83dfp3DLxT8F
https://dl.doubtnut.com/l/_BNpZMNFEmNrq
https://dl.doubtnut.com/l/_8z1e7c0ujECS

- 7 - - 7 -
2. If a=1—-235 —3k 1

— (7 =
then compute a . (b X c

N——

o Watch Video Solution

%
3.Fd =(1, -1, —6), b =(1, —3,4) and ¢ = (2, — 5, 3), then
— —
compute the following (i) E). (b X ?), (i) E) X (b X ?)

(iii) (E’ x 7) x .

o Watch Video Solution

4. Simplify the following
(i)(:—2j+3k) x(2i+5—k).(j+ k)

(i) (2 — 35+ k). (i — 5+ 2k) x (2 + j + k).

o Watch Video Solution



https://dl.doubtnut.com/l/_8z1e7c0ujECS
https://dl.doubtnut.com/l/_9HVHLrjWTBiU
https://dl.doubtnut.com/l/_EygXWPdDmeXb
https://dl.doubtnut.com/l/_y0nHPeq8RM3b
https://dl.doubtnut.com/l/_tAvFetcEfzQW

5. Find the volume of the tetrahedron having the edges

i+i+ki—7F,71+2]+k.

o Watch Video Solution

6. Find t, for which the vectors 27 — 35 + k, % + 27 — 3k, j — tk are

coplanar.

o Watch Video Solution

7. For non - coplanar vectors @, b and ¢ determine p for which the vectors

a+b+¢c,a+pb+2¢and —a + b + ¢ are coplaner.

o Watch Video Solution

8. Determine )\, for which the volume of the parallelopiped having

coterminus edges 7 + 7,37 — j and 33 + Ak os 16 cubic units.

| o Watch Video Solution


https://dl.doubtnut.com/l/_tAvFetcEfzQW
https://dl.doubtnut.com/l/_ayOFmBcB9gfJ
https://dl.doubtnut.com/l/_cKphNkgBP9TD
https://dl.doubtnut.com/l/_SLBqcXp8gqkz

9. Find the volume of the tetrahedron having the edges

i+ ki—-F7+2+k

o Watch Video Solution

10. Let ab and ? be  non-coplanar  vectors and
o = a+ b+3c,ﬂ —2a+b—2c and —37—7?,thenﬁnd

B v

—>—>—>}
o :

° Watch Video Solution

. let ab and <c are non-coplanar vectors If 2vec(a)-
vec(b)+3vec(c),vec(a)+vec)-2vec(c),vec(a)+vec(b)-3vec(c)=lamda[vecavecbvec(c)]

,thenf € dthevalueoflamda’.

° View Text Solution



https://dl.doubtnut.com/l/_SLBqcXp8gqkz
https://dl.doubtnut.com/l/_icYBltIjZSeV
https://dl.doubtnut.com/l/_U8oOjwqNUGPG
https://dl.doubtnut.com/l/_3d0fJpn7kE2i
https://dl.doubtnut.com/l/_F9E9X6YQlmnn

—

— :
12. Let , b and ¢ be non-coplanar vectors, if

%
a
- = —
{7+2b 26 + ¢ 5?+?]=>{7 b ?],thenﬁnd)\.

o Watch Video Solution

13. If ab, are non-coplanar vectors, then find the value of
(a+2b—2¢).[(a—0b) x (a—b—c)]
l[a b(] '

° Watch Video Solution

- 7 = : :
14.If a, b, ¢ are mutually perpendicular unit vectors, then find the

_ 2
value of [E) b ?} .

° Watch Video Solution

_>
15. E}, b,? are non-zero vectors and 7 is perpendicular to both
— — 2
b and ¢. If |a| =2, b‘ =3,[¢| =4 and (b, ¢) = ?ﬂ then find



https://dl.doubtnut.com/l/_F9E9X6YQlmnn
https://dl.doubtnut.com/l/_ofHCcttCmvIS
https://dl.doubtnut.com/l/_FDXh8QZAzZGb
https://dl.doubtnut.com/l/_NV8eTLBfvbem

%
{m?].

° Watch Video Solution

Exercise 5 C li

— — — - =
A lb < d]—i—l? e d]+l7 b d]z[a b d

%
then show that the points with position vectors a,b,c and d are coplanar.

° Watch Video Solution

2.1t a,b and c are non-coplanar vectors and the four points with position
vectors 2a + 3b —c,a — 2b+ 3¢, 3a + 4b + 2¢ and ka — 6b + 6¢ are

coplanar, then k=

° Watch Video Solution



https://dl.doubtnut.com/l/_NV8eTLBfvbem
https://dl.doubtnut.com/l/_zB1Clpkgews6
https://dl.doubtnut.com/l/_N4lTFy5A3RNR

— 7 —
C

3. a, b and c¢ are non-zero and non-collinerr vectors and 6 # 0 is the

%
b

1
angle between b and <Lf (a xb) xc= §|b||c|a, then find sin 6.

° Watch Video Solution

4. Find the volume of the tetrahedron, whose vertices are

(1,2,1),(3,2,5), (2, —1,0),( — 1,0, 1).

° Watch Video Solution

=\ [—
5.Show that (7—# b). (b +?) X (?+7) = 2[a bd].

o Watch Video Solution

6. Show that the equation of plane passing through the points with
position vectors 37 — 55 — k, — i + 5j + Tk and parallel to the vector

37 — j + Tk is 3x+2yz=0



https://dl.doubtnut.com/l/_8j2hISnQdeGs
https://dl.doubtnut.com/l/_l1V5NSAfeYAw
https://dl.doubtnut.com/l/_pKwDambaM3DJ
https://dl.doubtnut.com/l/_W5zT7oEDd0mK

| ) Watch Video Solution

— —
7.ProvethatE> X l? X (7 X b)] = (7.?)(b X 7)

o Watch Video Solution

8. If ,b,c,d are coplaner vectors, then

<7x7)x@xgj:

° Watch Video Solution

ovshowthat | (7 8 ) x (7 @) )].d = (@.4) [d0 7).

° Watch Video Solution

— —
10. Show that « . [(ﬂ —|—§> X (E}-I- B +?)1 = 0.

o Watch Video Solution



https://dl.doubtnut.com/l/_W5zT7oEDd0mK
https://dl.doubtnut.com/l/_vzJRlXSuS2ZB
https://dl.doubtnut.com/l/_MiKxhVe64tRH
https://dl.doubtnut.com/l/_NZi6vsqptOOY
https://dl.doubtnut.com/l/_wGJW5JJBagIL

1. Find A in order that the four points

A(3,2,1), B(4,\,5),C(4,2, —2) and D(6,5, — 1) be coplanar.

° Watch Video Solution

12. Find the vector equation of the plane passing through the
intersection of the planes

r. (2% +25 — 3]::) =77r. = (25 + 55 + 31?:) =9 and through the point (

o Watch Video Solution

13. Find the equation of the plane passing through (a,b,c) and parallel to

the plane r. (5 + 7+ l_c) = 2.

o Watch Video Solution



https://dl.doubtnut.com/l/_wGJW5JJBagIL
https://dl.doubtnut.com/l/_wheg4aDjFvEI
https://dl.doubtnut.com/l/_dsCCDyM0QTGA
https://dl.doubtnut.com/l/_kyxE98VaSAwp
https://dl.doubtnut.com/l/_Vf0exfKZHeBd

14. Find the shortest distance between the lines and

— e S e S WS - 7 -
r =67 +2j +2k +Al i —25 +2k |&r = —4i — k +pu(31

° Watch Video Solution

15. Prove that the four points

4i +5j+k, — (j+k),3i + 95 + 4k, — 4i + 47 + 4k are coplanar.

° Watch Video Solution

7 =
16. If a, b, c are non-coplanar, then show that the vectors

- 7y = = =
b + ¢, c + a areplanar.

° Watch Video Solution

— 7 = . :
17. If a, b, ¢ are the position vectors of the points AB and C

, e
respectively, then prove that the vector a X b + b X ¢ + ¢ X a is

perpendicular to the plane of AABC.


https://dl.doubtnut.com/l/_Vf0exfKZHeBd
https://dl.doubtnut.com/l/_NIH67njnQOgG
https://dl.doubtnut.com/l/_lMyl14wIA9oz
https://dl.doubtnut.com/l/_QYk3vhQ67AXr

° Watch Video Solution

Exercise 5 C lii

1. If A=(1, -2, -1), B= (4, 0, -3), C = (1, 2, -1), D=(2, -4, -5)", then distance between

AB and CD is

° Watch Video Solution

. = 7 a7 T R S G S s A

2. if a=1-2j+k,b=2i+j+k,c=1+2j —k,
— —
thenﬁnd?x(b X?) and E>><<b X?)‘
° Watch Video Solution

3. If
- - - - 7 - - -
a =1 —27 —3k,b =21 j—kadc =1+4+35 —2k,



https://dl.doubtnut.com/l/_QYk3vhQ67AXr
https://dl.doubtnut.com/l/_5CDxCbLpG3Pi
https://dl.doubtnut.com/l/_iYzOkf4jUGdO
https://dl.doubtnut.com/l/_mn4cViGm6PFe

| o Watch Video Solution

° Watch Video Solution

5 If A= (1, a, a2), B = (1, b, b2), C = (1,c, c2) are non-coplanar
vectors and |(a, a’, 1+ a3), (b, b, 1+ b3), (c, A1+ cg)}>' = 0 then

abc=

° Watch Video Solution

— — —
6.IfE>,b,z> are unit vectors such that?—l—b—i—?:o , find the
- =
vaIueofE> b-l—b-?—i—?-?.

° Watch Video Solution



https://dl.doubtnut.com/l/_mn4cViGm6PFe
https://dl.doubtnut.com/l/_zmQOSDdcG9dR
https://dl.doubtnut.com/l/_xz7dwMmDKfdJ
https://dl.doubtnut.com/l/_anKYGjJPCkoD

T
7.f d =34 —27 +3k, b =2

%
thenﬁnd‘(?x b> x?

° Watch Video Solution

- =

8. If ‘E)’:l, ?(:2and5>><(a><c)—|—?:0 then

—
b =1

— —
find the angle between a and c .

° Watch Video Solution

9. Let

. Y — - =7
+j+(1—2)k and ¢ =yi +zj +(1+=x

S A -
a = 1 1

—k,b ==z

: — 7 =
, prove that the scalar triple product |a b ¢ | is independent of

both xand y.

o Watch Video Solution



https://dl.doubtnut.com/l/_anKYGjJPCkoD
https://dl.doubtnut.com/l/_xZ6q90xCP2Vq
https://dl.doubtnut.com/l/_4XGq08mSDAoV
https://dl.doubtnut.com/l/_0o4SdiSZqQ6I
https://dl.doubtnut.com/l/_vahCT96CVxce

A A A S S G :
10.Let b =27 + j — k,c = i +3k.If a is a unit vector then
_>
find the maximum value of [7 b ?]

o Watch Video Solution

i e S s e S e : i
Mlet a =t —¢,8 =¢ — Kk, X = kK — t.Find unit vector d

such that.

o View Text Solution

Solved Problems
%

O e T
1.fa =6¢ +2j5 +3k and b =2¢ — 95 + 6k then find

=
a.b

- —
and the angle between a and b.

° Watch Video Solution



https://dl.doubtnut.com/l/_vahCT96CVxce
https://dl.doubtnut.com/l/_11v5v3AGNZse
https://dl.doubtnut.com/l/_ZhaFjWgQDzV2

2 If a=01+2j—3kand b=3i—j+2k , then show that

a + b and @ — bare and perpendicular to each other .

° Watch Video Solution

- 7 , —
3.IF a — b|,then what is the angle between a and b ?

_>
a4+ b‘:

° Watch Video Solution

— —
4. If ‘E) = 11, b‘ — 23 and |d — b‘ = 30, then find the angle
— —
between the vectors E), b and also find E) + b ‘

° Watch Video Solution

_>
a =

5. If then find the

e e — - =
i —j—k k,

%
and b =27 —3j +

" 7 = : :
projection vector of b on a and its magnitude.

° Watch Video Solution



https://dl.doubtnut.com/l/_C2QwaLarQBE8
https://dl.doubtnut.com/l/_zIapHH8lCHD4
https://dl.doubtnut.com/l/_F7AUntqSGb49
https://dl.doubtnut.com/l/_WHA6oxlaeerC

6. If P, Q, R and S are points whose position vectors are
i—k, —i+ 27,27 —3k and 37 — 2j — k respectively, then find the

component of RS on PQ.

° Watch Video Solution

7.1f vectors \i — 35 + 5k, 27 — A\j — k are perpendicular to each other

find A.

° Watch Video Solution

— . - = T

8let a =27 +35j +k,b =441 + j and ¢c =1 —35 —Tk.
_>

Find the vector r such that r.7:9, 7) b =7 and 7) ?:6.

° Watch Video Solution



https://dl.doubtnut.com/l/_WHA6oxlaeerC
https://dl.doubtnut.com/l/_FQfmnRstfSnh
https://dl.doubtnut.com/l/_fzDTl3owm2su
https://dl.doubtnut.com/l/_QBafaw61XUXd

9. Show that the vectors 27 — 3 + l;:, i — 33 — 5k and 3i — 4k form the

vertices of a right angled triangle.

° Watch Video Solution

10. P.T the smaller angle 6 between any two diagonals of a cube is given

bycosf =1/3

° Watch Video Solution

. Let a,b,c be nonzero mutually orthogonal vectors. If

za + yb+ 2¢ = 0, thenshowthat z =y =z = 0.

° Watch Video Solution

12. Let @, b and ¢ be mutually orthogonal vectors of equal magnitudes.

Prove that the vector @ + b + € is equally inclined to each of @, b and ¢,


https://dl.doubtnut.com/l/_cCz70D8KnbTn
https://dl.doubtnut.com/l/_bq3bHq8KXruN
https://dl.doubtnut.com/l/_GkiYzbURAmDw
https://dl.doubtnut.com/l/_XwmG44gQ63Iq

1
the angle of inclination being cos ! —

V3

° Watch Video Solution

13. The vectors AB = 3i; — 2j + 2k and BC = — i — 2k represent
adjacent sides of a parallelogram ABCD. Find the angle between the

diagonals.

° Watch Video Solution

14. Find the Cartesian equation of the plane passing through the point

( — 2,1, 3) and perpendicular to the vector 37 + j + 5k.

° Watch Video Solution

15. Find the cartesian equation of the plane through the point

A(2, — 1, — 4) and parallel to the plane 4z — 12y — 3z — 7 = 0.

° Watch Video Solution



https://dl.doubtnut.com/l/_XwmG44gQ63Iq
https://dl.doubtnut.com/l/_dEUXw7kPa8Pj
https://dl.doubtnut.com/l/_fjZ0r7HzQGCK
https://dl.doubtnut.com/l/_A4hxatTgbZhC

16. Find the angle between the planes

2¢ — 3y — 62 =5 and 6x 4+ 2y — 9z = 4.

° Watch Video Solution

17. Find unit vector orthogonal to the vector 37 + 2j + 6k and coplanar

with the vectors 25 + j + k and i — j + k.

° Watch Video Solution

— e S i e S - 7
18ifa =27t —-35 +5k,b = — 1 +45 +2k,thenfind a X b

and unit vector perpendicular to both a and b.

° Watch Video Solution



https://dl.doubtnut.com/l/_A4hxatTgbZhC
https://dl.doubtnut.com/l/_Gey2VSf5c0qv
https://dl.doubtnut.com/l/_WMyF6XbkjQhS
https://dl.doubtnut.com/l/_QlWZ3SnAkQsV

19. If a=2i—3j+5k,b= —1i+4j+ 2k, then find
(EL+5)><(EL—5) and unit vector perpendicular to both

a-+band a—b

° Watch Video Solution

20. Find the area of the parallelogram for which the vectors

— - - Y - . .
a =2t —3j7 and b =3¢ — k areadjacent sides.

° Watch Video Solution

O O e
2. If a X b =c xd and a x ¢ = b xd then show that
- > =
a —d and b — c are parallel vectors.

° Watch Video Solution



https://dl.doubtnut.com/l/_z457XS28Pocx
https://dl.doubtnut.com/l/_HTx1sOBWUsIN
https://dl.doubtnut.com/l/_MM4K8usmWCDk

22.1fa =% +2j + 3k, b =37 + 55 — k are 2 sides of a triangle, find its

area.

° Watch Video Solution

— — —- — —
23. let a =27 —j+ k and b =3i+45— k. If 0 is the angle

N —
between a and b,then find sin#6.

° Watch Video Solution

— 77—
24 Let a, b, c be such that
e - =5 =
c #0,a xb=cand b X c =a then show that
— 7 — . . - — —
a, b and c are pairwise perpendicular, b‘ =1 and ’c ) = ’a ‘

° Watch Video Solution



https://dl.doubtnut.com/l/_hLuRuFrBzPF4
https://dl.doubtnut.com/l/_qjWAaQxAlCs3
https://dl.doubtnut.com/l/_Eu816532fjro

A oA I SN
25. Let @ =214+79—2k, b =14+ 3. If ¢ is a vector such that

(@x7)~7
a X b | Xxe

- = = = 5
a-c =c — a =22 and the angle between

equals:

o Watch Video Solution

26. Let @, b be two non-collinear unit vectors, if @ = a — (EL. 5)5 and

B =a x b, then showthat |3| = |a|.

o Watch Video Solution

27. A non-zero vector a, is parallel to the line of intersection of the plane
determined by the vectors %, 7 + 7 and the plane determined by the
vectors i — j,i + k Find the angle between @ and the vector

i—2j7+2k

o Watch Video Solution



https://dl.doubtnut.com/l/_DdHezq54dj4o
https://dl.doubtnut.com/l/_NQAtQKFQYIQD
https://dl.doubtnut.com/l/_BANiGxosGqh3
https://dl.doubtnut.com/l/_voCFEQEt0U6W

28. If

— - - 7 - - — - =7 7

a =41 +55 —k,b =14 —45 +5k and ¢ =3¢ + 7 — k,
— — — —

the find vector a which is perpendicular to both a, b and a. ¢ =21

° Watch Video Solution

29. For any vector a show that |a x f|2 + |a x 3]2 + |a x I_c|2 = 2/’

° Watch Video Solution

- —
30. If a is non-zero vector and b, ¢ are two vector such that

— — — o - =
a xb=ax c and a.b=a. c,thenprovethat b = c.

o Watch Video Solution

31. Prove that the vectors

-
1
1
)

— - - — — —
, —37 —5k and ¢ =37 —45 —4k

are coplanar.


https://dl.doubtnut.com/l/_voCFEQEt0U6W
https://dl.doubtnut.com/l/_lcthBVSf3zO5
https://dl.doubtnut.com/l/_HXZbpxeZo50m
https://dl.doubtnut.com/l/_1BLOatiaeavB

° Watch Video Solution

32. Find the volume of the parallelopiped having co-tenninus edges are

represented by the vectors 27 — 35 + k, 7 — j + 2k, 27 + j — k.

° Watch Video Solution

33. If the vectors
— - = T = - - — - - -
a =21 —j+k,b=1+4+25 —3k and ¢ =3¢ +pj +5k

are coplanar, then find p.

° Watch Video Solution

34, Show that
— -\ = — —
i ><<E>>< i>+j ><<E>>< j)+kx(7x k):27 for any

vector a.

° Watch Video Solution



https://dl.doubtnut.com/l/_1BLOatiaeavB
https://dl.doubtnut.com/l/_CBUCvaJVZex9
https://dl.doubtnut.com/l/_340w2iibMfpZ
https://dl.doubtnut.com/l/_9rFbFfnlZidG

35. Prove that for any three vectors

%
7, b,?,[b—i—c c+a a+b =2a b

° Watch Video Solution

— =
36. For any three vectors a,b,c

[—>—>—>—>—>—>][—>—>—>r
=|la b ¢

prove that

° Watch Video Solution

1
37. If a,b,c are three unit vectors such that a x (b x ¢) = Eb then the

angles between a,b and a,c are

° Watch Video Solution



https://dl.doubtnut.com/l/_9rFbFfnlZidG
https://dl.doubtnut.com/l/_cfUab8G5JLSE
https://dl.doubtnut.com/l/_OtqljO8b2HmF
https://dl.doubtnut.com/l/_gC5xcalPYOGP

38.Find the equation of the plane passing through the point A=(2,3,-1),B=

(4,5,2),C=(3,6,5).

° Watch Video Solution

39. Find the equation of the plane passing through the point

A=(3, -2 —-1) and parallel to the vector

- = - — - - -
b =1 —-—2j5 +4k and ¢ =37 +2j5 —5k.

° Watch Video Solution

40. Find the vector equation of the plane passing through the
intersection of the planes

7.(i+j+k)=6and 7. (20 4+3j+k) = —5 andthepoint (1,1,1)

° Watch Video Solution



https://dl.doubtnut.com/l/_0JQp9zEsRJ27
https://dl.doubtnut.com/l/_UGOTVaCXWowW
https://dl.doubtnut.com/l/_bbpE0qfSMyvG
https://dl.doubtnut.com/l/_MJ8mNNMHWRjw

41. Find the distance of a point (2,5,-3) from the planer r.(6i-3j+2k)=4

° Watch Video Solution

. .oz +1 Y z—3
42. Find the angle between line 5 =3~ "% and the plane
10z + 2y — 11z = 3
° Watch Video Solution
43. For any four vectors a,b,c and d,

(a xb) x (¢cxd)=[acdlb—|bcd]a and (a x b) x (¢ xd) = [abd]c —

° Watch Video Solution

44, Find the shortest distance between the skew lines .

7= (60+2j+2k)+¢t(i—2j+2k) and 7 = (— 47 — k) + s(37 — 2] -

Watch Video Solution

v



https://dl.doubtnut.com/l/_MJ8mNNMHWRjw
https://dl.doubtnut.com/l/_2S2NuvvlJByX
https://dl.doubtnut.com/l/_Q2Oxc2jdNh57
https://dl.doubtnut.com/l/_7f1O0Lpav3FU

45. Prove that angle in a semi circle is a rightangle by using Vector

method.

° Watch Video Solution

46. Show that the vector area of the quadrilateral ABCD having diagonals
— — 1 ([ —
AC,BDis 3 (AC’ X BD).

o Watch Video Solution



https://dl.doubtnut.com/l/_7f1O0Lpav3FU
https://dl.doubtnut.com/l/_uX5JNyi7IJJG
https://dl.doubtnut.com/l/_22e9qUx9pZr6

