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VECTOR PRODUCT OF TWO VECTORS

Solved Examples

it [ =

2,

— N — . N ~

b‘ =T7and (a X b | =31+ 27+ 6k find the angle
_>

between @ and b

o Watch Video Solution

_>

— — —|2 2,92 — - 2
2.IF ¢ and b retwo vectorsshowthat|a x b| =a°b* — [ a. b

o Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_cUE2zIfE0mjp
https://dl.doubtnut.com/l/_9gl0v8sJkYfq

3.1f |a] = /26, |b| = 7 and |a x b] = 35,find a - b.

o Watch Video Solution

— — —
40fd.b =0and @ x b :0provethat5>: 0 or b =0.

o Watch Video Solution

— 77—
5. If a, b, c are three such that
A — = — 77 =
a Xxb=c,bxc =a ad c X a =>b, show that a, b, c

foem an orthogonal righat handed triad of unit vectors.

o Watch Video Solution

—

~ ~ ~ N N ~ —
6.1fd =2i +3j—kand 3 +2j+3kfind @ x b.

° Watch Video Solution



https://dl.doubtnut.com/l/_6TnR30QxtQQn
https://dl.doubtnut.com/l/_JGEYZfzOw5hV
https://dl.doubtnut.com/l/_vHxnYJ4JLG66
https://dl.doubtnut.com/l/_IU5UtrAOxsZa
https://dl.doubtnut.com/l/_API6jSfH6vom

N R R ~ — R n ~
7.1f a =31+ 75— 4k and b = 62 4+ 57 — 2k find

%
QXb{

° Watch Video Solution

- R R n — R n ~
8If a =1—25+3k and b = 212 4+ 35 — 5k then find

sl

- —
b is perpendicular to each one of a and

verify that a X

° Watch Video Solution

~ ~ ~ — R ~ —
9.1f & = 4i + 35+ 2k and b :3i+2k,ﬁnd’b x2d

o Watch Video Solution

10. Find the sine of the angle between the vectors a =2 - 3 + 3k and

— N N ~
b =i+ 37+ 2k

o Watch Video Solution



https://dl.doubtnut.com/l/_API6jSfH6vom
https://dl.doubtnut.com/l/_QOJHclnZcwDS
https://dl.doubtnut.com/l/_mrdvx3rb8PN7
https://dl.doubtnut.com/l/_7pRteBUBKznp
https://dl.doubtnut.com/l/_PaUC3nDvYFrY

1. Find a unit vector perpendicular to the plane of two vectros.

— A A N — A A ~
d =i—j+2%and b =21 +3j— k

o Watch Video Solution

12. Show that a unilt vector perpendicular to each to the vector

A A ~ ~ ~ A~ 1 N ~ ~

33 + j + 2k and 23 — 2) —|—4ki37(7§ G- k) and the sine of the
3

angle between them is —7

o Watch Video Solution

13. Find a vector of magnitude 15 which isperpendicular to both vectors

47 — 7+ 8k and — j + k.

o Watch Video Solution



https://dl.doubtnut.com/l/_PaUC3nDvYFrY
https://dl.doubtnut.com/l/_shOXcbIbq9ta
https://dl.doubtnut.com/l/_57GIvSazHOVB

— 4 ~ > - 4 ~ 2 .
14. If a =31 +47 -5k and b =71 — 37+ 6k find a unit vector

— —
along (E)—Ir b) X <7— b).

o Watch Video Solution

15. Find a unit vector pependicular to the plane determined by the points

(151,2),(2,0,1) and (0,21) .

o Watch Video Solution

16. Find the values of A and p for which

(2%+63+271%) x <%+>\3’+ufc)=0

o Watch Video Solution

o= A A P A as — PN - .
17.if a =1 —7—3k, b =41 —-3)+k and ¢ = 21+ 5+ 2k, verify

— —
that?x(b +?):7x b+7><?



https://dl.doubtnut.com/l/_b6nkO51WAqnw
https://dl.doubtnut.com/l/_LSEWmUhpMBVe
https://dl.doubtnut.com/l/_0xkgAzODOwv3
https://dl.doubtnut.com/l/_WIq10BawubDz

| ° Watch Video Solution

~ ~ /\% A A ~ A A ~
8. If a =3i—j+2 b=2i+j—k ¢ =i-2j+2k find
— —
(?x b)x?and?x(b x?) and hence show that
— —
<7xb)xw7(bx?)

° Watch Video Solution

— o ~ s 2 ~
19.1f aa=1+25+3k, b =21 — 7+

k
— — —
that @ x (¥ x <) = (d.9) 0 - (4.7) <

d

~

and ¢ = z+3—2i¢, verify

o Watch Video Solution

. — 4 A - 7 4 A 2 — 4 A
20. Given ¢ =1 +27+k, b = —1+27+kand ¢ =3¢+ 3. Find
a unity vector in the directionof resultant of these vectors. Also find a

— . . —
vector r which is normal to both @ and b.

o Watch Video Solution



https://dl.doubtnut.com/l/_WIq10BawubDz
https://dl.doubtnut.com/l/_3k2ViW3I6XOV
https://dl.doubtnut.com/l/_cJj9fle9SqC4
https://dl.doubtnut.com/l/_nBEB141VEEfx

21. The position vectors of the points AB,C are respectively (1,1,1),(1,1,2),
(0,2,-1). Find a unit vector parallel totehplane determined by AB,C and

perpendicular to the vector (1,0,1).

° Watch Video Solution

22. Find the length of perpendicular from the piont A(1,4, — 2) to the

line joining P(2,1, — 2) and Q(0, — 5, 1)

° Watch Video Solution

23.Ifeither —a= — 0and - b= — 0then - ax b= —0

.Is Is the converse true? Justify your answer with an example.

° Watch Video Solution



https://dl.doubtnut.com/l/_nBEB141VEEfx
https://dl.doubtnut.com/l/_RD6aZsg7Vc44
https://dl.doubtnut.com/l/_5TJH2WgEsDya
https://dl.doubtnut.com/l/_QzCVeUIoJTit

24. Prove

— — —
7><(b +?>+b x(?+7)+?x<7+ b>:0

that

° Watch Video Solution

%
25. For three vectors 7 + b + ?

(@x0) = (V=)= (¢%7)

=0, check

if

o Watch Video Solution

— —
26. Evaluate the expression (7 — b) X (7 + b) =

° Watch Video Solution

— s - = —
271 ad xb=cxd and d x¢c =05b xd showthat(?—d)

_>
is parallel to (b — ?)

| o Watch Video Solution


https://dl.doubtnut.com/l/_de4MQGSgNYls
https://dl.doubtnut.com/l/_oSpMw3cWatBg
https://dl.doubtnut.com/l/_UHi2MDJM8LzV
https://dl.doubtnut.com/l/_bBLL4JVLl6R0

e —
dxc,d #0 and b 75?, prove that

° Watch Video Solution

: e e e R O — .
29.given that a. b a.c b = a X ¢ and a is not a zero
- =

vector. Showthat b = c.

° Watch Video Solution

- = — —
30.fd x b = b x?;«é 0, then provethat?—l—?ztb,wheret

is a scalar.

o Watch Video Solution



https://dl.doubtnut.com/l/_bBLL4JVLl6R0
https://dl.doubtnut.com/l/_82Db2c7EBKJe
https://dl.doubtnut.com/l/_73jAUrxt1DnP
https://dl.doubtnut.com/l/_r8zXeZCh9UPa

: R —
31. A solution of the vector equation » X b = a X b, where a, b

are two given vectors is

where )\ is a parameter.

° Watch Video Solution

. . — 7 =
32. Prove that the points AB,C wth positon vectros a, b, ¢ are

— — —
collinear if and only if(b X ?) + (? X 7) + (E} X b> =0

o Watch Video Solution

33. Show that the points A, B and C with position vectors

—21+37+ 51}, 1425 + 3k and 77 — k respectively are collinear

o Watch Video Solution



https://dl.doubtnut.com/l/_jMmNfsHzDybp
https://dl.doubtnut.com/l/_TjyX97fdCln5
https://dl.doubtnut.com/l/_8jWyJsAV8Ov1

34, Show that the points having  position  vectors

— — —
(7—217 +3?>,<—27+3b +2?),(—87+13b) re

: - 77 =
collinear whatever a, b, ¢ may be

o Watch Video Solution

35. Using vector method, show that the points

A(2, —1,3),B(4,3,1) and C(3,1,2) are collinear

o Watch Video Solution

36. Find the area of the parallel whose adjacent sides are represented by

the vectors 37 + 7 — 2k and 7 — 37 + 4k

o Watch Video Solution



https://dl.doubtnut.com/l/_VlJuWRbIkSQy
https://dl.doubtnut.com/l/_MT6KBNWVapx9
https://dl.doubtnut.com/l/_BOidi6pYeRVx

37. Show that the area of a parallelogram having diagonals

3i + j — 2k and i — 3 + 4k is 5,/3 square units.

° Watch Video Solution

38.Find the area of the triangle whose adjascent sides are determined by

— 4 > - 4 A >
thevectors a = — 21 — 5k and b =1 — 2 — k.

° Watch Video Solution

39. Using vector method find the area of the triangle whose vrtices are

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

° Watch Video Solution

a’sin Bsin C

40. Prove by vector method that the area of A ABCis -
2sin A

where symbols have their usual meanings.



https://dl.doubtnut.com/l/_T1G4ENZrckrD
https://dl.doubtnut.com/l/_wSAk1mCWmhhn
https://dl.doubtnut.com/l/_vTRJWXwUyNcx
https://dl.doubtnut.com/l/_ws31hbu99i5L

| o Watch Video Solution J

41. Prove by vector method that the parallelogram on the same base and

between the same parallels are equal in area.

° Watch Video Solution

42. AD, BE and CF asre the medians of a triangle ASBC intersectiing in G.

Showthat A AGB = A BGC = A CGA = % A ABC.

° Watch Video Solution

43. In a triangle ABC, prove by vector method that

a b _c
sinA sinB  sinC

° Watch Video Solution



https://dl.doubtnut.com/l/_ws31hbu99i5L
https://dl.doubtnut.com/l/_AJhaF5ObvTdE
https://dl.doubtnut.com/l/_Mox9C7pzyjwD
https://dl.doubtnut.com/l/_HwCsJN7tYTQB

44, Prove by vector methods that sin(a + ) = sina cos 8 + cos asin 3

° Watch Video Solution

~

45, A force F = 2i + 3 — k acts at point A whose position vector is

2% — 3 Find the moment of force F about the origin.

° Watch Video Solution

46. Forces 2i + 3, 2 — 33 + 6k and — i + 23’ — k act at a point P, with
position vector 43 — 33’ — k. Find the vector moment of the resultant of

these forces about thepoint Q whose position vector is 61+ j = 3k

° Watch Video Solution



https://dl.doubtnut.com/l/_OPT46eGkKJiz
https://dl.doubtnut.com/l/_46Soh1l4ZQHB
https://dl.doubtnut.com/l/_kRDKr5sLmcsk

N — N —

1. If a and b asre two vectors such that ‘a’ = 2, b‘= 7 and
— . . —

a4 x b =3i + 6k find the angle between @ and b

° Watch Video Solution

— — —
z.w‘?‘ — 10, b‘ — 2 and @. b = 12 then thevalue of | @ x b |is

° Watch Video Solution

—

%
3.Find a. b if ‘a

%
b‘:5, and |a x b’:8

° Watch Video Solution

%

%
4.1f ¢ and b are two such that ]?) — 5, b‘ —4and |a. b| =10,

- =
a .

N —
find the angle between a and b and hence find

_>—)
axb‘

° Watch Video Solution



https://dl.doubtnut.com/l/_Z4Se8xmJ1NXt
https://dl.doubtnut.com/l/_wQydrBJ5duku
https://dl.doubtnut.com/l/_IVG54wfW1Zgd
https://dl.doubtnut.com/l/_LUZO74yHEAM5
https://dl.doubtnut.com/l/_VyHiH9BepFIf

—

—

— - = - 7 =
51f a xb =c and b X ¢ = a,showta, b, c are orthogonal

in pairs. Also show that |vecc|=|veca| and |vecb|=1"

° Watch Video Solution

—

6. Find 4 x b and |d x b

b ‘

- n " N — N “ ~
a =2i+j7+3kand b =3¢ +55—2k

° Watch Video Solution

%
7.Find |@ x b

- ~ ~ ~ — ~ ~ ~
, if a =1—T7j+7k and b = 3¢ — 25 + 2k.

° Watch Video Solution

~ ~ ~ — ~ o ~ —
8. If 7:2i—j+kand b =3i+ 45—k, prove that E>>< b

: : — Y
represents a vector which perpendicular to both @ and b.

° Watch Video Solution



https://dl.doubtnut.com/l/_VyHiH9BepFIf
https://dl.doubtnut.com/l/_DNUPijTCDHGn
https://dl.doubtnut.com/l/_gz38NzGxh9fM
https://dl.doubtnut.com/l/_wXSzvPbOcRTR

o o ~ o A N A R -
9.1f @ =71 4+3j—6k b =2 +5j—k and ¢ = — i+ 25+ 4k.

e —
Find (E’— b) x (?— b).

° Watch Video Solution

— —
10. Two vectros A and B are obtained by joining the origin to the

points whose coordinates are (1,0,-1) and (-1,1,1). Find the magnitude of the

- =
vectors A x B and the direction cosines of this vector.

° Watch Video Solution

- A e - . — = - =
MifA =2i —3j+kand B =3i+2j. Find A.B and A x B

° Watch Video Solution



https://dl.doubtnut.com/l/_wXSzvPbOcRTR
https://dl.doubtnut.com/l/_MjsQwsoGpGvG
https://dl.doubtnut.com/l/_ooWBpiglv29g
https://dl.doubtnut.com/l/_5zsI4cI4Jr5b

12. Find a unit vector perpendicular to the plane of two vectors

— R . N — " R ~
@ and b whered =47 — j+3kand b = — 25+ k

° Watch Video Solution

13. Find a unit vector perpendicular to the plane of two vectors

— R . — R ~
@ and bwhereE):i—jand b =7+k

° Watch Video Solution

14. Find unit vectors perpendicular to each of the vector in the following:

2 +3j —k, i+ 2]+ 3k

° Watch Video Solution

15. Find unit vectors perpendicular to each of the vector in the following:

20 — 7 —k, 20 — 5+ 3k

| e |


https://dl.doubtnut.com/l/_4UZMNhaj2tLD
https://dl.doubtnut.com/l/_fz8eCnDumFWT
https://dl.doubtnut.com/l/_tj5P2rGM1qqr
https://dl.doubtnut.com/l/_It29Dc20IDis

I & Watch Video Solution

16. Find unit vectors perpendicular to each of the vector in the following:

47— 7+ 3k, 21 +2) — k

° Watch Video Solution

17. Find a unit vector which is perpendicular to each of the vectors in the

following: © — J + k and 27 + 37 — k

° Watch Video Solution

18. Find a unit vector which is perpendicular to each of the vectors in the

following: 7 + j — 2k and 2¢ — 2j + k

° Watch Video Solution



https://dl.doubtnut.com/l/_It29Dc20IDis
https://dl.doubtnut.com/l/_rGQxfaNDgBwi
https://dl.doubtnut.com/l/_zjXef7VbEP6m
https://dl.doubtnut.com/l/_d13shQ2O29jL

19. Find a unity vector perpendicular to each of the vectors

— —
<E>—|— b) and (7— b), where
7

Watch Video Solution

v

20. Determine the angle between the vectors 7 + 27 + k and 37 + 7— k

. Also find the unit vector perpendicular to each of the two vectors.

o Watch Video Solution

2. Find a unit vectro perpendicular to the vectors

N n" o — . X N
7 =31+ 25—k and b = 127 + 55 — 5k Also determine the sine of

- —
the angle between a and b.

° Watch Video Solution



https://dl.doubtnut.com/l/_Wz6Z5xISJXcx
https://dl.doubtnut.com/l/_wgYmoJbS1uZ6
https://dl.doubtnut.com/l/_6l2LST1BCzce

22. What is the unit vector perpendicular to each of the vectors

2 — 3 +k and 37 + 43 — k? Prove that the sine of the angle between

155

these two vectors is | —
156

° Watch Video Solution

23.If AB,C are points (1,0,-1), (0,1,-1) and (-1,0,1)" respectively find the sine of

the angle between the lines AB and AC.

° Watch Video Solution

24. Calculate the components of a vector of magnitude unity which is at

right angles to the vectors 2% + 3 — 4k and 3i + 3 — k.

o Watch Video Solution



https://dl.doubtnut.com/l/_GQXLR80NRo6n
https://dl.doubtnut.com/l/_bN308FsP4v89
https://dl.doubtnut.com/l/_yU15PAWjRbQK

25. If the position vectors of the three points AB,C are
2 + 47 — I;:, i+ 27— 3k and 37 + 7+ 2k respectively, find a vector

perpendicular to the plane ABC.

° Watch Video Solution

26. Given
— 1/, ~ 2 — 1/ - ~ 2 — 1/ - ~ 2
a:7(2z+33+6k), = 7(31—6]+2k) and c7(61+2]—3k:)

- 7 = , ,
.Show that a, b, c are of unit length mutually perpendicular and that

- =
a X b =c.

° Watch Video Solution

~

A A A% ~ A A A A~
27. f 4 =71 +37-5k b =2 +5j—kand ¢ — 3+ 27+ 4k,

— - 7=
then verifythat @ X (b+¢) = a x b + a X%

ol

° Watch Video Solution



https://dl.doubtnut.com/l/_EtYR0Qno23ft
https://dl.doubtnut.com/l/_1ZlKDYN1KWk7
https://dl.doubtnut.com/l/_00XsWhuC4sno
https://dl.doubtnut.com/l/_80BdN34LWkt9

28. Let

— 4 A - 4 o 2 — 2 A 2
a =ait +azj+ask, b =b1i+byj+bsk and ¢ = c1i + 27 + c3k

_)
thenshowthatgx (b +?) :E>><b—|—z>><?>

° Watch Video Solution

~ ~ ~ — “ ~ a N N ~
20.0f @ =23 +5j Tk, b = —3i+4j+kand ¢ =i — 25— 3k

- 7 =\ — - =
show that <(a X b) X c), a X <b X c>arenotsame.

° Watch Video Solution

A~ ~ /\% ~ A~ A ~
30.0f @ =25 +2)—k, b =3i —j—kand ¢ =37+ 25— 3k then

— — —
veritythat @ x (0 x @) = (4. ¢)7 - (4.7,

o Watch Video Solution

31. Find the perpendicular distance of P( — 1427+ 6]2:) from the line

joining A(22 +35 — 41}) and B(S?Al + 67 — 812:)


https://dl.doubtnut.com/l/_80BdN34LWkt9
https://dl.doubtnut.com/l/_4YXv1p5l4Qqs
https://dl.doubtnut.com/l/_J8aZqwAXsOaS
https://dl.doubtnut.com/l/_IbKSVegCdcGy

° Watch Video Solution

- 1 3
32, let a — (3, —1,0) and b = (§,§,1> Fidnthe vector ¢
1

%
satisfying 4 x ¢ =4b and

— =
a. c

° Watch Video Solution

. " N —
33.1f g =7 —j+kand b
4 xc=band d.¢ =3

— j — k, then find a vector @ such that

° Watch Video Solution

34.1f 4 = (0,1, —
— - —

1,) and < = (1,1, 1) are given vectors then find a

_)

vector b satisfying a x b = ? and a. b =3

° Watch Video Solution



https://dl.doubtnut.com/l/_IbKSVegCdcGy
https://dl.doubtnut.com/l/_pwsStuRIeaiE
https://dl.doubtnut.com/l/_dA4dMhU0yvez
https://dl.doubtnut.com/l/_cU60svvSdJOL

that:

35. Show
— — - = —
(7—d> x (b —?)+<b —d) X (?—?)Jr(?—d) X (7
%
is independent of d .
o Watch Video Solution
36. Prove that
— — — —
<7+3b) x (7+ b)+<37—5b) x (E)— b) —0

° Watch Video Solution

— — —
37.Provethat:‘(5>+ b) X <E>— b)‘ = 2ab if 7J_ b

o Watch Video Solution

. e e e U O — .
38.given that a. b a . a X ¢ and a is not a zero

%
vector. Show that b



https://dl.doubtnut.com/l/_N3I7GXiIHRIP
https://dl.doubtnut.com/l/_V9U3jVm3d6Ds
https://dl.doubtnut.com/l/_0SiyITarE4jN
https://dl.doubtnut.com/l/_ae30uc2ZXVnn

I o Watch Video Solution

39. Find the value of ) (7A, + 3) X (i + 23’ + IAc)

o Watch Video Solution

40. Find the value of ‘ (3'; + 3) X (27t — 3)

o Watch Video Solution

41.Find the value of ‘2 X (’Al, + 3 + l?c)

o Watch Video Solution

42.Find the value of ’;, X 3| + 3 x k

o Watch Video Solution



https://dl.doubtnut.com/l/_ae30uc2ZXVnn
https://dl.doubtnut.com/l/_eIq6eFPDY7x3
https://dl.doubtnut.com/l/_D10M7mcH4RqA
https://dl.doubtnut.com/l/_nIf0Wfkmxotd
https://dl.doubtnut.com/l/_NJlYMLeTjCI8
https://dl.doubtnut.com/l/_8WA6PNMGgDbN

43. Prove that: (2% + 33) X ('Z + 23) =k

° Watch Video Solution

— — —
44.Provethat:(27— b) X <7+2b) :57 X b.

° Watch Video Solution

45. Show that the three points whose position vectors are

—3i + 3 + 515, 2% + 315, — 137 + 33 + 9% are collinear

° Watch Video Solution

46. Show that the three points whose position vectors are

— — —
4 —2b +3¢,2d +3b —4¢, —7Tb +10¢ are collinear

° Watch Video Solution



https://dl.doubtnut.com/l/_8WA6PNMGgDbN
https://dl.doubtnut.com/l/_36ObGTBrQj7j
https://dl.doubtnut.com/l/_33FXUvf1kyf5
https://dl.doubtnut.com/l/_E77Plf7qoo8M
https://dl.doubtnut.com/l/_4aaJll9YzIAm

47. Find the area of the prallelogram whose adjacent sides are

— 4 ~ » - 4 ~ 7
a =1t+274+3kand b =31 —2)+ k.

° Watch Video Solution

48.Find the area of the parallelogram whose adjacent sides are given by

— 4 ~ 2 - 4 ~ >
thevectors a =31 +j7+4k and b =1 — 5+ k.

° Watch Video Solution

49.Find the area of the parallelogram whose adjacent sides are given by

— 4 ~ 2 - 4 ~ 2\
thevectors a =1 —j7+3kand b =21 -7+ k

° Watch Video Solution

50. Find the area of the parallelogram having diagonals

2t —j+k and 37 + 37 — k

(e |


https://dl.doubtnut.com/l/_4aaJll9YzIAm
https://dl.doubtnut.com/l/_eVpIO542ZROu
https://dl.doubtnut.com/l/_JyMkYZqVSKX5
https://dl.doubtnut.com/l/_CyseviCqI5iR

| ¥ Vvatch Video Solution J

51. Find the area of a parallelogram whose diagonals are the vectors
— = — = — — : :
2m — n and 4m — 5n,wherem and n are unit vectors forming an

angle of 45°

° Watch Video Solution

52. Show that the area of the triangle whose two adjacent sides are
— A " A N 1
determined by the vectors a =37 +4j, b = —bi 4+ Tjis 205 square

units.

° Watch Video Solution

53. Find the vector area of the triangle, the position vectors of whose

verticesare%+3+2ic,21?+23’—3I% and 3%—3—]%

° Watch Video Solution



https://dl.doubtnut.com/l/_CyseviCqI5iR
https://dl.doubtnut.com/l/_j8FrsoPFfj5p
https://dl.doubtnut.com/l/_EiItakQwqE5W
https://dl.doubtnut.com/l/_Eo1a1vhaSTOT

54.Find the area of the triangle with vertices A(1, 1, 2), B(2, 3, 5) and C(1, 5,

5).

o Watch Video Solution

55.Show by vector method that sin(a — 8) = sina cos 8 — cos asin .

o Watch Video Solution

56. Show by vector method that sin2A4 = 2sin A cos A.

o Watch Video Solution



https://dl.doubtnut.com/l/_L1r6C2jFSv90
https://dl.doubtnut.com/l/_inUohtU1ZWvi
https://dl.doubtnut.com/l/_BGGSpnRVBSSh

