CJ' doubtnut

India's Number 1 Education App

MATHS

BOOKS - OBJECTIVE RD SHARMA ENGLISH

SCALAR AND VECTOR PRODUCTS OF THREE VECTORS

lllustration

1. Let E), ? and ? be three vectors. Then scalar triple product l???]
is equal to

Srirard

e

c|eva

0. (573



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_wPDyHECQg3wz

Answer: D

° Watch Video Solution

%

2. If [E) b ?] =1 then value of
O e e e Y
a.b><c+b.c><a+c.a><bis

i A e e

c X a.b a X b.c b xc.a

A3

B.1

C.—1

D. None of these

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_wPDyHECQg3wz
https://dl.doubtnut.com/l/_STaD6iaRFkYt

— = —
3.If u, v, w arethree vectors such that [

u vw vwu wvu

o] - [f54] 2[e 9] -

C.3

D.4

Answer: D

° Watch Video Solution

— —
a7 —a(@x ¥ ) ay(¥ 7)o 2(¢ x )
%
Such that x +y+ z # 0 and 'r.(

757

—i—?) =2x + y+ 2, then

abec

A.O

B.1



https://dl.doubtnut.com/l/_kgaxXefCpgoF
https://dl.doubtnut.com/l/_5ti9LDKHRoB6

D.2

Answer: B

° Watch Video Solution

— —
s d=o(dx0)r(0x ) ra(dx ) ana

_>
{?b?} = —,thenz +y+ 2z =

D. None of these

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_5ti9LDKHRoB6
https://dl.doubtnut.com/l/_SRBnF5XpwKC5
https://dl.doubtnut.com/l/_RI9cXF3WXCTF
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6.If a =20 +37+k, b =1—-273+kand ¢c = — 32+ 7+ 2k, then

7]

abec

A.30

B.-30

D.-15

Answer: B

° Watch Video Solution

- N ~ — N “ a
7. Let a =1t—k b=zt+j5+(1—2)k and

depends on

sl
SRS
)

?:yfz-l—x}'—i—(l—i—zc—y)l;:,then{

A. neither x nory
B.both z and y

C.onlyz


https://dl.doubtnut.com/l/_RI9cXF3WXCTF
https://dl.doubtnut.com/l/_pNZQph1MKALz

D.onlyy

Answer: A

° Watch Video Solution

8. Volume of the parallelopiped with its edges represented by the vectors
%+3,§+23and @ +3+7rl%,is

AT

B.7m/2

C.m/3

D.7/4

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_pNZQph1MKALz
https://dl.doubtnut.com/l/_zIkCcRD0sAX6

— A A . — . . .
9.Let PR =3¢ + j — 2k and SQ = ¢ — 3j — 4k determine diagonals
— . . .

of a parallelogram PQRS. And PT' = i + 25 + 3k be onther vector. Then
the volume of the parallelepiped determined by the vectors
— — —
PT, PQ and PS'is

A5

B. 20

C.10

D. 30

Answer: A

o Watch Video Solution

- 7 = .
10.If a, b, ¢ are non coplanar vectors and A is a real number, then the

— —
vectors @ +2b + 3?, Ab +4¢ and (2\ — 1)? are non coplanar for

A.no value of A


https://dl.doubtnut.com/l/_wgttwM9VXFt1
https://dl.doubtnut.com/l/_hwoTPIyI9fJG

B. all except one value of A

C. all except two values of A

D. all values of A

Answer: C

° Watch Video Solution

1. The points with position vectors
042‘1'3'4":77%—3—k,%+23'—IAc,2+3+Bkarecoplanarif
A(l—a)(1+8)=0
B.(1-a)(1—-p8)=0
C(l+a)(1+p8) =0

D.(1+a)(1-B)=0

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_hwoTPIyI9fJG
https://dl.doubtnut.com/l/_wYky4wHphjdO

12. The number of distinct real values of A for which the vectors
7:)\32—1—2:,?:2—)\33 and ¢ = %+(2)\—sin>\)§'—)\l§: are
coplanar is

A.O

B.1

C.1

D.3

Answer: B

o Watch Video Solution

— s A
Bileta =1+j5+k b =1—35+2 andc—mz+(m—2)g—klf
- Y :
the vector c lies in the plane of a and b, then x is equal to:

\L SSo

A —4


https://dl.doubtnut.com/l/_wYky4wHphjdO
https://dl.doubtnut.com/l/_9ItNQk17qktQ
https://dl.doubtnut.com/l/_n9AOO3rWvWHb

C.0

D.1

Answer: B

° Watch Video Solution

14.If u, v and w are non-coplanar vectors and p, q are real numbers, then
the equality [3u pv pw]-[pv w qu]-[2w qv pu]=0 holds for

A. exactly one value of (p, q)

B. exactly two values of (p, q)

C. more than two but not all values of (p, q)

D. all values of (p, q)

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_n9AOO3rWvWHb
https://dl.doubtnut.com/l/_xdk2JyMjpNnA
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D. None of these

Answer: C

o Watch Video Solution

16. The vectors

d =z (z+ 1)+ (z+2)k,

— . . .
b =(x+3)t+(x+4)7+ (z+5)k

and ¢ = (z 4 6)7 + (z + 7)7 + (z + 8)k are coplanar for

A. all values of z


https://dl.doubtnut.com/l/_xdk2JyMjpNnA
https://dl.doubtnut.com/l/_mFQxztz1E6Bz
https://dl.doubtnut.com/l/_oxuS7XuZjAAt

B.z < Oonly

C.z > Oonly

D. None of these

Answer: A

° Watch Video Solution

17. If a,b and c are non-coplanar vectors and A is a real number, then
[Aa + b)‘)\Zb‘)\c | Ac] =[a a+c b fforr

A. exactly two values of A

B. exactly two values of A

C.no value of A

D. exacty one value of A

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_oxuS7XuZjAAt
https://dl.doubtnut.com/l/_FhFJg2uYNGCV

18. The number of real values of a for which the vectors

i+ 23 + I;:,a% + 3 + 2kand i + 23 + ak are coplanar is

Al
B.2
C.3

D.O

Answer:

° Watch Video Solution

19. The number of distinct real values of )\, for which the vectors

—2%+ 3 + l;:, i — )\23 +kandi+ 3 — Xk are coplanar, is

A0

B.1


https://dl.doubtnut.com/l/_FhFJg2uYNGCV
https://dl.doubtnut.com/l/_GiCWwE5BqV5Z
https://dl.doubtnut.com/l/_gkO4MSKq8Yih

C.2

D.3

Answer: C

o Watch Video Solution

— 7 — :
20.If @, b and c are unit coplanar vectors, then

- =
[2?—313 b —9¢ 12?—23?]

D. 32

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_gkO4MSKq8Yih
https://dl.doubtnut.com/l/_TC40VUwBu1TW
https://dl.doubtnut.com/l/_AglewDrbZELr

—
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21. If the vectors a, b, ¢ are non -coplanar and [, m, n are distinct

scalars such that

— — —
[17+mb +nc Ib+mc +nd l?+m7+nb] = O then

Alm+mn+nl=0
Bl+m+n=20
Cl+m?P+n®=0

DE+m?2+n®=0

Answer: B

o Watch Video Solution

22. For any three vectors

w7 = = =
c c—|—a,]'S

value

of


https://dl.doubtnut.com/l/_AglewDrbZELr
https://dl.doubtnut.com/l/_59o7V60y6aZs

Answer: B

o Watch Video Solution

— 7 =
23. For any three vectors a, b, c the

T-F 52 T-a)s

Answer: A

value

of

° Watch Video Solution



https://dl.doubtnut.com/l/_59o7V60y6aZs
https://dl.doubtnut.com/l/_9rJvmbbo0iXp
https://dl.doubtnut.com/l/_Ul2nAgyS2SMi

- — —
24. If w,v and w are three non coplanar vectors then

(7+7—E)> (7—7) X (7—E}) equals (A) 7 (7 X ﬁ) (B)
YW X v (024, (7 xE)) (D)0

Answer: A

o Watch Video Solution

— 7 = : :

a, b, ¢ are unit coplanar vectors then the scalar triple product
- = —

2d — b,2b —c, 2c— a | is equal to (A) 0(B) 1(C) — /3 (D) /3

25. If

A0

B.1


https://dl.doubtnut.com/l/_Ul2nAgyS2SMi
https://dl.doubtnut.com/l/_EWhSm63YvTat

C.—+/3

D. /3

Answer: A

o Watch Video Solution

- 7 = — —
26.Let a, b, c be three non-zero non coplanar vectors and p , ¢ and
— : - = = > - oy
r be three vectors givenby p = a + b —2¢c,q =3a —2b + ¢

ﬁ
and 7 = d —4b +2¢

, , - =
If the volume of the parallelopiped determined by a, b and ¢ is Vi and

— = —
that of the parallelopiped determined by p, ¢ and r is V3, then
Va: Vi =

A3:1

B.7:1

C.11:1

D.15:1


https://dl.doubtnut.com/l/_EWhSm63YvTat
https://dl.doubtnut.com/l/_UgVXXLa5BIQx

Answer: D

° Watch Video Solution

— = — — ,
27.a, b and c are three non-coplanar vectors and r . Is any arbitrary

vector. Prove that

— — — —
[bﬁ]m [@a7] v+ [mﬁ]% r %]?.

%
A.Z[E> ?]r

>|

— —
B.3[;> ; ?]r

_>
|7 ¥ 7

—_

D. None of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_UgVXXLa5BIQx
https://dl.doubtnut.com/l/_k7RTOxAEEJ5v

— 7 =
28.I1f a, b, c arethree non-coplanar vetors represented by non-current

edges of a parallelopiped of volume 4 units, then the value of

<7+€>>.(7x?)+(?+?>.(?x7>+(?+7).(7x7:

, s
A. 12
B.4

C.+£12

D.O

Answer: C

° Watch Video Solution

29. The three concurrent edges of a parallelopiped represent the vectors

%
E), b,? such that [7 ? ?} = V. Then the volume of the

parallelopiped whose three concurrent edges are the three diagonals of

three faces of the given parallelopiped is


https://dl.doubtnut.com/l/_GldvtvbRXLtV
https://dl.doubtnut.com/l/_colZpbfED2m5

A2V

B.3V

cV

D.6V

Answer: A

o Watch Video Solution

30. The edges of a parallelopiped are of unit length and are parallel to

~ ~ A R 1
non-coplanar unit vectors @, b,c suchthata-b=b-c=c-a= —.

Then, the volume of the parallelopiped is

1
A —
V2
1
B. ——
2,/
V3
€5
1
D. —
V3


https://dl.doubtnut.com/l/_colZpbfED2m5
https://dl.doubtnut.com/l/_KjCbt8BDPWFD

Answer: A

° Watch Video Solution

— = — :
3. Leta, b, and c be three non-coplanar ubit vectors such the angle

between every pair of them is
o — = —
3 if @ x b + b x?:pE)—l—qb —l—r?, where p,q and r are
2 2 2
+ 2¢* +r
scalars , then the value of P q2 is
q
A 2
B.4
C.6
D.8
Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_KjCbt8BDPWFD
https://dl.doubtnut.com/l/_DZKZYXdb3QQA

32. The volume of the tetrahedron whose vertices are the points
3,34 7,1+ 7+ kand?2i +3j + Aeis 1/6 units,
Then the values of A

A. does not exist

B.is 7

C.is -1

D. is any real value

Answer: D

o Watch Video Solution

33.Let G1, G and G35 be the centroids of the trianglular faces OBC,0CA
and OAB, respectively, of a tetrahedron OABC. If V; denotes the volume of
the tetrahedron OABC and V, that of the parallelepiped with
OG1,0Gy and OG5 as three concurrent edges, then prove that

4Vy = 9V,


https://dl.doubtnut.com/l/_6wlYxBmeuEn3
https://dl.doubtnut.com/l/_uvAH69Dhm3KP

A 4V = 9V,

B.9V; = 4V,

C.3V] =2V,

D. 3V, = 2V;
Answer: A

o Watch Video Solution

%
34. For any three vectors a,b,c the value of

— — —
Cx(Ux )Tk (x )1 T (Txp)is

%
A 0
— 1=
B_? b _>_a
1=
Cl7 & <|b

Answer: A


https://dl.doubtnut.com/l/_uvAH69Dhm3KP
https://dl.doubtnut.com/l/_hq2819td7nKp

° Watch Video Solution

I c be any three
— = P W S
u = a X b><c,v:b><<c><a)

are such that they are

A. collinear
B. non-coplanar
C. coplanar

D. none of these

Answer: C

vectors.Then

vectors

and

o Watch Video Solution

that


https://dl.doubtnut.com/l/_hq2819td7nKp
https://dl.doubtnut.com/l/_Iu27lxZrK6ux
https://dl.doubtnut.com/l/_yXneh3WaclZt

Answer: B

o Watch Video Solution

%
37. let 7, b and ? be three unit vectors such that
— 3 /= —
@ x <b x ¢ )= %(b + ?) If b is not parallel to ?, then the
_>
angle between @ and b is:

3

4
T
2

27
3
oT
6


https://dl.doubtnut.com/l/_yXneh3WaclZt
https://dl.doubtnut.com/l/_0FzH8ItT47zo

Answer: D

° Watch Video Solution

38.h°7><(?x?):?x(?x?)and[?z> ?]7&0
%
b

%
thenax( X

ol

) is equal to

_)
A0

Answer: A

° Watch Video Solution

— 7 =
39.If a, b, c arethree vectors, then

A e
axXxb bXxc ¢ xXa


https://dl.doubtnut.com/l/_0FzH8ItT47zo
https://dl.doubtnut.com/l/_svSXiKNgpJu5
https://dl.doubtnut.com/l/_WmIMro24e60z

Answer: D

17
:)\[a b c] ,then X is equal to

B.1
C.2

D.3

Answer: B

| ° Watch Video Solution


https://dl.doubtnut.com/l/_WmIMro24e60z
https://dl.doubtnut.com/l/_KgZkTiZGddgH

%
, b, c are non coplanar non null vectors such that

2
— - =
7% 7| meten {7y BT Txd) -

C.8

D. none of these

Answer: B

o Watch Video Solution

42.1f (a x b) x ¢ = a x (b x ¢), where a, b and c are any three vactors

suchthata - b # 0,b- c # 0, then aand care

s
A.inclined at angle 3 between them

s
B. inclined at angle of 5 between them


https://dl.doubtnut.com/l/_KgZkTiZGddgH
https://dl.doubtnut.com/l/_zrY296s3y3RD
https://dl.doubtnut.com/l/_Po01av59C2Wc

C. perpendicular

D. parallel

Answer: D

° Watch Video Solution

— — : : I
43. a, b and c are unimodular and coplanar. A unit vector d s

. — - 7 1., 1. 1.
perpendicualt to them , | a X b | x| ¢ x d zgz—gj-l—gk,

%
and the angle between @ and b is30° then ¢ is
AL (- 2i - 23%)
= — 21—
3 J
1 5 . .
aig(—z—w+a@

c%(22+3’—l§:)

1, . . .
nig(—i+w—2@

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_Po01av59C2Wc
https://dl.doubtnut.com/l/_fdffcJcKXUdy

— = — :
44.let =,y and z be three vectors each of magnitude /2 and the
. T =
angle between each pair of them is 3 if a is a non-zero vector
— = -

. — .
perpendicular to « and y X z and b is a non-zero vector

: — — =
perpendicularto y and z X z,then

o= (0.7)(F-7)
0.0 = (a.v) (v - %)
cd.v =~ (d.3)(v.7)
0.4 = (d.9)(7 - V)

Answer: A::B::C

o Watch Video Solution

—, .
, ¢~ form a reciprocal system of vectors


https://dl.doubtnut.com/l/_fdffcJcKXUdy
https://dl.doubtnut.com/l/_HtQcaSvNwqN9
https://dl.doubtnut.com/l/_6iuWgOuWFV9i

A0

B.1

C.2

D.3

Answer: D

o Watch Video Solution

d
d

_> ’ —>l _>' H
46.If a, b, c and a’, b’, ¢’ form a reciprocal system of vectors


https://dl.doubtnut.com/l/_6iuWgOuWFV9i
https://dl.doubtnut.com/l/_Tvof8iRbdl1n

Answer: A

° Watch Video Solution

— =
b,c and a’', b

y T .
, , ¢ ' form a reciprocal system of vectors

47.1f d,

_>
then |:E>r br ?I] =

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_Tvof8iRbdl1n
https://dl.doubtnut.com/l/_175xjzDFuXHb

— 4 A 2 - 4 N —

48. If a = —1+j7+kand b =2t + 05+ k then find vector c
e . L . . s -
satisfying the following conditions, (i) that it is coplaner with @ and b

’

%
(i) thatitis L to b and (iii) that @. ¢ = 7.
A —37 4 57 + 6k
1 . - -
B.E(—3z+5]+6k)
C.3%7 — 55 + 6k

1 N “ ~
D. 5(32’ 55— 6k>

Answer: B

o Watch Video Solution

N =y = =
49. A solution of the vector equation » X b = a X b, where a, b

are two given vectors is

where ) is a parameter.

%
AT =Ab


https://dl.doubtnut.com/l/_YxZBhvsG1qj4
https://dl.doubtnut.com/l/_Le4h70uwyEQ2

BT = a +Ab
%
CT =b+Ad
D.7 =Ad
Answer: B

° Watch Video Solution

- = 7 = >

- 7 = —

50. If a, b, ¢ are three non-coplanar vectors, then a vector r
%
.

satisfying a=7r.b=1r.c =1,is

>|

—
C

ol
sl

+ X

- = —
{E}xb+bx+ ?x?}
2]

;>]{7x

D. none of these

+ X

B.

1
%
[7b
%

b

|3

-|

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_Le4h70uwyEQ2
https://dl.doubtnut.com/l/_ARN475u9thym

Section | Solved Mcgs
%

1. Which of the following expressions are meaningful? a. 7 (7 X w) b.

— = = (—>—>)—> — <—>—>>
u.v.weluv)wduxv. w

Answer: A::C

° Watch Video Solution

2. For three vectors, u, v and w which of the following expressions is

not equal to any of the remaining three ?


https://dl.doubtnut.com/l/_ARN475u9thym
https://dl.doubtnut.com/l/_vkawVKJkRHIc
https://dl.doubtnut.com/l/_PZz1pwSrrEKv

Answer: C

o Watch Video Solution

T . A ~ — 4 - -~
3fa =1+7+k b =41+37+4kand ¢ =1+ aj+ Bk

. —
are linearly dependent vectors and ( c ‘ = /3 then:

Answer: D



https://dl.doubtnut.com/l/_PZz1pwSrrEKv
https://dl.doubtnut.com/l/_KvtXGX6uEXUq

| ° Watch Video Solution

4. The volume of the tetrahedron whose vertices are the points with
positon  vectors ¢ —6j + 10k, — ¢t — 37+ 7k, 5. — j + Ak and
7% — 43 + Tk is 11 cubic units if the value of X is

A—-1,7

B.1,7

C.—7

D.—1, — 7

Answer: B

° Watch Video Solution

— . — Y
5.1f a vector a is expressed as the sum of two vectors a and 8 along

— —
and perpendicular to a given vector b then § is equal to


https://dl.doubtnut.com/l/_KvtXGX6uEXUq
https://dl.doubtnut.com/l/_JBtAB22euEGc
https://dl.doubtnut.com/l/_IozjttQ37CH9

A.
%
)b
— —
b x(?x b>
B. —
’b
— —
b x(?x b>
C. =
g
> |
[ a.b |
D. 5 b
%
(¥)
Answer: B

o Watch Video Solution

— - : : , :
6. a and b are two given vectors. With theses vectors as adjacent sides,

a parallelogram is construted. The vector which is the altitude of the

parallelogram and which is perpendicular to a is


https://dl.doubtnut.com/l/_IozjttQ37CH9
https://dl.doubtnut.com/l/_zJUy9EIMVkDh

Answer: D

o Watch Video Solution

7. The angles of a triangle , two of whose sides are respresented by

— . —
vectors \/§<fi X b) and b — (a. Vecb)a where b is a non - zero

vector and a is a unit vector in the direction of a . Are

Ar/4,m/4 m/2

B.w/4,m/3, /12


https://dl.doubtnut.com/l/_zJUy9EIMVkDh
https://dl.doubtnut.com/l/_7wlj5WijfS13

Cm/6,7/3,7m/2

D. none of these

Answer: C

° Watch Video Solution

8. The three vectors 7 + 3’, 3 + IAc, k + 7 taken two at a time form three
planes, The three unit vectors drawn perpendicular to these planes form

a parallelopiped of volume:

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_7wlj5WijfS13
https://dl.doubtnut.com/l/_dqZPZ1UqyDha

A - . A
9. Let 7:2i+j+k, and b =1+ j if c is a vector such that

- = = | —
a.c = ‘c ¢ — a‘ =2y/2 and the angle  between
— — —
@ x b and i 830° , then (7>< b) %< is equal to
A2/3
B.3/2
C.2
D.3
Answer: B
o Watch Video Solution
— Y , .
10. Let a and b be two non-collinear wunit vectors. If
—\ — —
C=d - () T ana T = 7 x ¥then 7]
_>
wfd] i (@)



https://dl.doubtnut.com/l/_dqZPZ1UqyDha
https://dl.doubtnut.com/l/_T8ZmmC6Dzp9H
https://dl.doubtnut.com/l/_fEmfH2f9vjYS

o @]+ [2. 2
%
clv +‘7. b‘
%
oo | + 4. (m b)
Answer: C

° Watch Video Solution

M.Ifthe vectots pi + j + k, i +qj + kand i+ j+rk(p £ q# 71 £ 1)

are coplanar, then the value of pgr — (p + ¢+ r), is

A0

D.2

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_fEmfH2f9vjYS
https://dl.doubtnut.com/l/_nnccYC7w6Ev1

— —
2.7 x b =¢ x b and?L?then?isequalto

A.
_>
. b
v (@)
b xa X ¢
B.
%
. b
— <—> —>>
c X|axb
C.
_>
. b
— (—> —>)
c X|axb
D.
%
b.C
Answer: A

o Watch Video Solution

are any three vectors such that

— — —
(m b).?: (7_ b)?:omen(zx b) < s


https://dl.doubtnut.com/l/_nnccYC7w6Ev1
https://dl.doubtnut.com/l/_jVgfZkUPNugc
https://dl.doubtnut.com/l/_2FPwXncKfnWo

_>
B. a

%
C. b

D. none of these

Answer: A

° Watch Video Solution

—

14.let @ = 2i + 37— kand b =i — 2} + 3k Then , the value of A for

which the vector ¢ = A2+ j + (2X — 1)k is parallel to the plane

%
b.

C
containing a and Is

Al

B.0

D.2

Answer: B

[ - 1


https://dl.doubtnut.com/l/_2FPwXncKfnWo
https://dl.doubtnut.com/l/_KYYBYgCpyuw6

| @J Watch Video Solution J

- 7 = : o
15.Let a, b, ¢ be three unit vectors such that a. b = a. c =0,If

. T :
the angle between b and c is 3 then the volume of the parallelopiped

, - 7 =,
whose three coterminous edges are a, b, c is

3
A. 5 cubic units
1 L
B. — cubit unit
2
C. 1 cubic unit

D. none of these

Answer: A

o Watch Video Solution

- 7 =
16. If a, b, c are three non coplanar, non zero vectors then

(@) (7% @)+ (@) (¢ xd)+ (- 0) (T x7)

equal to


https://dl.doubtnut.com/l/_KYYBYgCpyuw6
https://dl.doubtnut.com/l/_WKk4aR1tZQH2
https://dl.doubtnut.com/l/_RUUOhoKiZjET

—

—

N
IG¢I
ol

L
b_

D. none of these

Answer: B

o Watch Video Solution

17.1f the acute angle that the vector ai + ﬂ3 + 'ylAs makes with the plane

- A2 PO ~ 1
of the two vectors 2 + 3j — kand ¢ — j + 2k is tan ! <7) then
2

Aa(B+v) =By
B.B(Y + @) = ya
Cy(a+pB) =ap

D.af =By +vya =0

Answer: A


https://dl.doubtnut.com/l/_RUUOhoKiZjET
https://dl.doubtnut.com/l/_2ptcZiBhHz3Q

° Watch Video Solution

_>
18. If a, b , c are three non-coplanar vectors and p, q, r are their
%

q
_>
reciprocal then (ZE> +mb + n?) (l p+ mq + n > is equal to

AL +m?+n?
B.lm + mn + nl

C.0

D. none of these

Answer: A

° Watch Video Solution

—7 .
19. If a b are non zero and non collinear vectors, then

[7 Y 7]5"‘[7 ? 7]5+[7 3 ?]fcisequalto

%
A a +

)


https://dl.doubtnut.com/l/_2ptcZiBhHz3Q
https://dl.doubtnut.com/l/_4nrt089vd4I6
https://dl.doubtnut.com/l/_dSBV1FjHUxW6

Answer: B

o Watch Video Solution

20. If ? is a unit vector such that

—
a8 ) (@ x 7)o

(@) () (7))
equal to

allz 7 2]

B.1

cllz v 2]

D.0

—
C


https://dl.doubtnut.com/l/_dSBV1FjHUxW6
https://dl.doubtnut.com/l/_CAP5YLWHEI9z

Answer: A

° Watch Video Solution

21. let ab,c be three vectors such that [a b c]=2, if
r =1(b x ¢) + m(c x a) + n(a x b) is perpendicular to a+b+c, then the
value of (I + m + n) is

A2

B.1

C.0

D. none of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_CAP5YLWHEI9z
https://dl.doubtnut.com/l/_zHz3G1YCEyM1

- . N 7\ — - —
22.If b is a unit vector,then | a. b | b + b X | a X b ] is a equal

to

Answer: C

o Watch Video Solution

"
23. If a, b,c are any three non coplanar vectors, then

[_> Y ? 7_? 7_?]isequalto


https://dl.doubtnut.com/l/_nrWdSSGJiDjE
https://dl.doubtnut.com/l/_gDuZLSjntymM

%
D. =37 4 7

Answer: D

° Watch Video Solution

- 7 =
24.1f a, b, c are any three non coplanar vectors, then

— —
(@+7+2)(v47) = (¢47)

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_gDuZLSjntymM
https://dl.doubtnut.com/l/_wf3cNdyDxE1I

— 7 — . . .
25.let a, b and c be three having magnitude 1,1 and 2 respectively

— — = > —
such that a x (a X c) + b = 0, then the acute angle between a

and ? is
v

A —

3

B v
"4

v

C. —

6

b T
"2

Answer: C

o Watch Video Solution

~ ~ ~ — — R . -
zawﬁz(i+¢+@j3b::1md?xz;:j—h then b is

@i — j+k(b)2i — k()% (d) 22


https://dl.doubtnut.com/l/_TRsuBpW8MuIB
https://dl.doubtnut.com/l/_60TVAhQe4a8O

D. 27

Answer: C

° Watch Video Solution

- 7 =
27.If a, b, c arenon-coplanar non-zero vectors, then

(@5 0) (@5 @)+ (02 ) (Txd) 4 (€)= (

is equal to
2 —
Al 3 2@ 7+b+?)
%
8.[ 7 7 ?](7+b+?)
%
C.0

D. none of these

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_60TVAhQe4a8O
https://dl.doubtnut.com/l/_oeWI9uvxwWTX

G g —
28. If the vectors a, b,c and d are coplanar vectors, then

— —
<7>< b) X (?xd)isequalto

— —
Ad+b+c+d
%
B. 0

— —
Cad+b=c+d

D. none of these

Answer: B

o Watch Video Solution

— —
29. <E> X b>. <? x d ) is not equal to


https://dl.doubtnut.com/l/_oeWI9uvxwWTX
https://dl.doubtnut.com/l/_H0wtrGHHNZqq
https://dl.doubtnut.com/l/_DFPosAhEaht6

o.(@.9)(v.4) - (¢.a) (7. %)

Answer: B

° Watch Video Solution

A A N
30. Let 7:2i+j+k, and b =1+ 5 if c is a vector such that

=22 and the angle between

(m?)

—| .
X c |is equal to

D.3

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_DFPosAhEaht6
https://dl.doubtnut.com/l/_BYSWuJMEppmy
https://dl.doubtnut.com/l/_KZGV4BrZQXEx

— 7 — — .
31.If a, b and c are three non coplanar vectors and 7 is any vector

in space, then

D. none of these

Answer: A

o Watch Video Solution

32.The number of faces of a triangular pyramid or tetrahedronis

A.cos_l(l>
3
1
B.cosf1 =
V3
2
C.cos ! =
cos (3>


https://dl.doubtnut.com/l/_KZGV4BrZQXEx
https://dl.doubtnut.com/l/_XdOL8QS88P0n

D. none of these

Answer: A

° Watch Video Solution

33. The acute angle that the vector 2 — 27 + k makes with the plane

determined by the vectors 2% + 33 —kandi— 3 + 2kis

B. sin —_
\/—

3
C.tan"'(1/2)

D. cot ~ ' (v/3)

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_XdOL8QS88P0n
https://dl.doubtnut.com/l/_OsOsw1F8Qcm4

— 7 =
34.If a, b, ¢ arenon-null non coplanar vectors, then

— — —
[?—21; +¢ b-20+d ?—27+b]:
%
S irdiraird

837 4 7

C.0

Answer: C

o Watch Video Solution

35. The three vectors ¢ + 7, j + lfc, k +  taken two at a time form three
planes, The three unit vectors drawn perpendicular to these planes form

a parallelopiped of volume:

B.4


https://dl.doubtnut.com/l/_5Sc2btK0YbAV
https://dl.doubtnut.com/l/_vEiQOaJ9w8E8

Answer: B

° Watch Video Solution

36. Let G1, G(2) and G3 be the centroid of the triangular faces OBC,
OCA and OAB of a tetrahedron OABC. If V; denotes the volume of
tetrahedron OABC and V, that of the parallelepiped with
OG1, OG5y and OG5 as three concurrent edges, then the value of ﬁ

2
is (where O is the origin

A4V, = 9V,
B.9V, = 4V},
C.3V, = 2V,

D.3V, = 2V;


https://dl.doubtnut.com/l/_vEiQOaJ9w8E8
https://dl.doubtnut.com/l/_pdgX5tyb8ia2

Answer: A

° Watch Video Solution

— = 7 o
37. Let r,a, b and ¢ be four non -zero vectors such that

— =

— 7 =7 - = —|—= .
r.a —0,|r X b’:‘r’ b‘and‘r xc‘:‘r‘c then [a b c]is

equal to

A—1

B.0

C.1

D.2

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_pdgX5tyb8ia2
https://dl.doubtnut.com/l/_EKZZpoEaO856

— N R ~ — N ~ —
38.LetV =21+ 57—k and W =1+ 3k. if U is a unit vector, then

———
the maximum value of the scalar triple product |UV W | is

A—1
B./10 + /6
C.,/59
D. /60

Answer: C

o Watch Video Solution

39. If a and b are unit vectors, then the vector defined as

V = (a + b) x (a + b) is collinear to the vector

Ad+ b
%
B.d — b


https://dl.doubtnut.com/l/_X30LuIFyexiX
https://dl.doubtnut.com/l/_7RPufXb889kc

D.2a — b

Answer: B

° Watch Video Solution

N . . .= . . .
40. If o =21 +3)—k, B = — 1+ 27— 4k,
<—> —>> — =) .
a x p .(ozx'y)lsequalto
A —T4
B. 74
C.64

D. 60

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_7RPufXb889kc
https://dl.doubtnut.com/l/_6CqDyh4AmT1s

A ~ ’\% A A ~ A A ~
41. let o —ai +bj+ck, f =bi+cj+akand 7 =ci+aj+ bk

be three coplanar vectors with a # b and 7 —1+7 + k. Then 7 is

perpendicular to

_l

2wl

N

D. all of these

Answer: D

o Watch Video Solution

1
>|

e
‘ = ,/3if ¢ is a vector such that

— — —
?—7—2b :3(7>< b)thenﬁndthevalueof?. b.


https://dl.doubtnut.com/l/_KTLB0Xvd9kzf
https://dl.doubtnut.com/l/_ETGvD5TaEfN1

| ot o w

Answer: D

° Watch Video Solution

— — : — .
43. If pu and v be unit vector. If v is a vector such that

— - = — — = =\ .
v +(v X u) = v,then u(v X v)wﬂlbeequalto:

— =
Al—v.w
2
5.1 [0

’—>)2 (—> —>)2
Clw| —|v.w

D. all of these

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_ETGvD5TaEfN1
https://dl.doubtnut.com/l/_j69ZlfWiemEB
https://dl.doubtnut.com/l/_QqrtKbeXIjGR

- 7 = :
44. If a, b, ¢ be three vectors of magnitude /3,1,2 such that

- =
@ % (7 X ?) +3b = 0 if 6 angle between @ and ¢ then cos® 8 is

equal to

@
NV U N JGY

D. none of these

Answer: A

o Watch Video Solution

— —
45.1f @ L b then vector v in terms of a and b satisfying the

_>
equations V. Veca = Onad v . Vech = 1 and {77 b} =1is

— —

b 4 x b
A— —

b 2 x b



https://dl.doubtnut.com/l/_QqrtKbeXIjGR
https://dl.doubtnut.com/l/_eV5GMWE5MXMy

3

%
L b +7><b
= _>2
b 7><b
— —
c b @ x b
oS o
b axb(

D. none of these

Answer: A

° Watch Video Solution

46. Find the value of a so that the volume of the parallelopiped formed by

vectors 7 + aj + k, j + ak and ai + k becomes minimum.

Answer: C



https://dl.doubtnut.com/l/_eV5GMWE5MXMy
https://dl.doubtnut.com/l/_1MD5AP0SkoYM

I o Watch Video Solution \

— 7 — , ,

47.let a, b and c be three vectors having magnitudes 1, 1 and 2,
, . = - = -

respectively, if a X (a X c) + b = 0, then the acute angle

— — .
between a and c is

w
w3 ol w3

D. none of these

Answer: B

o Watch Video Solution

— = — — —
48. If A, B and C are vectors such that ‘B‘ = ‘C" prove that

(4+8)x(4+0)|«(B+0).(F+0) =0


https://dl.doubtnut.com/l/_1MD5AP0SkoYM
https://dl.doubtnut.com/l/_jxVXInTEJa8t
https://dl.doubtnut.com/l/_CqLPBFiJVucC

Al

B.—1

C.0

D. none of these

Answer: C

o Watch Video Solution

49. If the magnitude of the moment about the pont 3—1—]2: of a force
P+ oz}' —k acting through the point i+ 3 is/8, then the value of a is
Al
B.2
C.3

D.4

Answer: B



https://dl.doubtnut.com/l/_CqLPBFiJVucC
https://dl.doubtnut.com/l/_4Yos1ms89eue

| o Watch Video Solution

50. If the volume of parallelopiped formed by the vectors a,b,c as three
coterminous edges is 27 cu units, then the volume of the parallelopiped
have a=a+2b—c,f=a—band y=a—-b—c as three
coterminous edges is

A. 27 cubic units

B. 9 cubic units

C. 81 cubic units

D. none of these

Answer: C

o Watch Video Solution

—

_>
51. If )?‘ =5, ?) —4and @ is perpendicular to b and ¢

_>
b| =3

- — . om
such that angle between b and c is 5 then the volume of the


https://dl.doubtnut.com/l/_4Yos1ms89eue
https://dl.doubtnut.com/l/_eP5esEB4AMAQ
https://dl.doubtnut.com/l/_QrIK3vX4nOF9

: e — : ,
parallelopiped having a, b and c as three coterminous edges is

A. 30 cubit units
B. 60 cubic units
C. 20 cubic units

D. none of these

Answer: A

o Watch Video Solution

BN —
52. If the vectors a, b,c and d are coplanar vectors, then

— —
<7>< b) X (?xd)isequalto

Al

N
| el

)
ol



https://dl.doubtnut.com/l/_QrIK3vX4nOF9
https://dl.doubtnut.com/l/_U8Nd2eBGiwpz

Answer: D

° Watch Video Solution

53. Prove that

Answer: C

° Watch Video Solution

54. The unit vector which is orhtogonal to the vector 37 + 2 + 6k and is

coplanar with vectors 21 + J + kand i — 7+ k, is


https://dl.doubtnut.com/l/_U8Nd2eBGiwpz
https://dl.doubtnut.com/l/_656joYJHde1C
https://dl.doubtnut.com/l/_uCnLU6Jt6sWi

1 . P
A—<2i—6j+k>
41
1 /0 .
B—(2Z—3])
13
1 /.~
¢ L (55 4)
10
1
D—(4z+3]—3k>
34
Answer: C

o Watch Video Solution

e —> =
55. Let , be non-zero vectors such that

(7)1

vectors b and ¢ ,then sin @ is equal to:

. If 8 is an acute angle between the

2v/2

w| = w|
“[% ol


https://dl.doubtnut.com/l/_uCnLU6Jt6sWi
https://dl.doubtnut.com/l/_OQJSOKJy8woD

Answer: A

° Watch Video Solution

— = — .
56. p, ¢ and r are three mutually prependicular vectors of the same

magnitude . If vector z satisfies the equation
— - = — — - = — — - =
psx((a:—q)xp)—l—qx((x—r>><q)—|—r><((a:—p)j

is given by

oo

O
W= Wk N~ =

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_OQJSOKJy8woD
https://dl.doubtnut.com/l/_JQ1q3or8QGAE

%
It b

57. If a and are  vectors in  space  given by
1 — 27 — 2%+ 7+ 3k
e = ] and b :& then find the value of
V5 V14
— — —
<27+ b). [(ﬁ b) 9 (7_2b>]
A2
B.3
C.4
D.5
Answer: D

o Watch Video Solution

58. Two adjacent sides of a parallelogram ABCD are given by
— ~ ~ ~ — ~ ~ a
AB=2i+ 105 + 1lkandA D = — i+ 25+ 2k- The side AD is

rotated by an acute angle a in the plane of the parallelogram so that AD


https://dl.doubtnut.com/l/_euUmke6DCtQQ
https://dl.doubtnut.com/l/_vyOuDEHDFzfn

becomes AD'. If AD’ makes a right angle with the side AB, then the

8 /17 1d4\/5

cosine of the angel « is given by a. 9 b. 9 C. 9 9

Answer: B

o Watch Video Solution

59. Let a zﬁ—fs and b=1— j— k. Then, the vector v satisfying
axb+c=0and a-b=23,is

Ad—j—2k

B.i+ j— 2k

C—i+j—2k


https://dl.doubtnut.com/l/_vyOuDEHDFzfn
https://dl.doubtnut.com/l/_iS0UYTD4PbFC

D.2i — j + 2k

Answer: C

° Watch Video Solution

60. The vector(s) which is /are «coplanar with vectors
i+ 3 + 2k and i + 23 + k and perpendicular to vector i+ 3 +k , IS

/are

B.—§+3and§—3
C.%—}'and}'—iz

D.—3+l;and—2+3

Answer: Minimum value at («)® * (z) + alpha®(1<(alpha)*x)" is

o Watch Video Solution



https://dl.doubtnut.com/l/_iS0UYTD4PbFC
https://dl.doubtnut.com/l/_R6BAi9jhH9ML
https://dl.doubtnut.com/l/_JcRQzQY7YZBv

6l. Let @ — —i—k b = —7£+3and?:i—}—23—l—3l% be three

. — .
given vectors. If r is a vector such that

- 7 = o

=
r X b =¢ X b and r. = (Q then find the valueof . b.

A4
B.8
C.6

D.9

Answer: D

o Watch Video Solution

— 1 “ 7 - 1 4 ~ >
62. a = —(3@ +k> and b = —(22 + 37 — Gk),then the value of
V10 7
— > —
<27— b). Kﬁ x b) x <7+2b>] is:
A —5

B.—3


https://dl.doubtnut.com/l/_JcRQzQY7YZBv
https://dl.doubtnut.com/l/_tqc2h8dRiUEL

C.5

D.3

Answer: A

° Watch Video Solution

— 4 ~ - 4 ~ >
63. If a 1—274+3k, b =21 +3)—k and

= 4 A - —
¢ =711+ J+ (2r — 1)k are three vectors such that ¢ is parallel to the
%

%
plane of @ and b thenr is equal to,

Al
B.0

C.2

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_tqc2h8dRiUEL
https://dl.doubtnut.com/l/_aVLJmH9apGu9

%
64. If a,b

((@x2) @) ((¥ @) ) cquas

are non zero vectors, then

Answer: D

o Watch Video Solution

Section li Assertion Reason Type

— .
1. Statement 1: Let r be any vector in space. Then,

— 7 = — .
Statement 2: If a, b, c are three non-coplanar vectors and r is any



https://dl.doubtnut.com/l/_aVLJmH9apGu9
https://dl.doubtnut.com/l/_3M7UVc3y1TS5
https://dl.doubtnut.com/l/_uCtGw1neQi8X

vector in space then

S E e e aly (2 e
Sl e A e

Al

B.2

C.3

D.4

Answer: A

o Watch Video Solution

— 77 .
2.Statement 1: If @, b are non zero and non collinear vectors, then

axv=[q 7 gliv[a 7 slic[a v ik

—
Statement 2: For any vector r

Al


https://dl.doubtnut.com/l/_uCtGw1neQi8X
https://dl.doubtnut.com/l/_8p9hX61PaBvg

B.2

C.3

D.4

Answer: A

o Watch Video Solution

- 7 = :
3. Statement 1. Let a, b, ¢ be three coterminous edges of a

parallelopiped of volume 2 cubic units and r is any vector in space then

= N(7 _ — — 7\ ([~ _ — = N\[(—= _ 7 —
’(r. a)(b X c)—}—(’r. b)(c X a)+(c. c)(a X b|l=2|r
Statement 2: Any vector in space can be written as a linear combination
of three non-coplanar vectors.
A. 1. statement-1 is true, statement 2 is a correct explanation for
statement -1

B. 2. statement-1 is true , statement-2 is not correct explanation for

statement 1


https://dl.doubtnut.com/l/_8p9hX61PaBvg
https://dl.doubtnut.com/l/_elCO3F4szlGu

C.3.statement-1is true, statement-2 is false

D. 4. Both statements are true

Answer: A

o View Text Solution

- 7 =
4.let a, b, c beanythree vectors,

— —
Statement 1: [ 4+ b b _> ?4_?} :2{3 b ?]
2

= 7 7 = — -
Statement 2 | . Y 3«7 dxd|=|d b <)

o Watch Video Solution

5. Statement 1: Any vector in space can be uniquely written as the linear

combination of three non-coplanar vectors.

— 77 = — .
Stetement 2: If a, b, c are three non-coplanar vectors and r is any

vector in space then

@ el ey e wlaele @ Fle=[a 3 2


https://dl.doubtnut.com/l/_elCO3F4szlGu
https://dl.doubtnut.com/l/_1WONtIfRCsBc
https://dl.doubtnut.com/l/_3LkqunqJK5CS

Al

B.2

C.3

D.4

Answer: B

o Watch Video Solution

6. Statement 1. Let ?, ?, ? be three coterminous edges of a
parallelopiped of volume V. Let V; be the volume of the parallelopiped
whose three coterminous edges are the diagonals of three adjacent faces
of the given parallelopiped. Then V; = 2V.

- = =
Statement 2: For any three vectors, p, q , 7

(7 +¢ ¢+7 7+7p)=2[7 ¢ 7]

Al

B.2



https://dl.doubtnut.com/l/_3LkqunqJK5CS
https://dl.doubtnut.com/l/_MA9oKKk9bJ84

C.3

D.4

Answer: A

° Watch Video Solution

7. Statement 1: Let V; be the volume of a parallelopiped ABCDEF having

- 77— ,
a, b, ¢ as three coterminous edges and V, be the volume of the

parallelopiped PQRSTU having three coterminous edges as vectors
whose magnitudes are equal to the areas of three adjacent faces of the
parallelopiped ABCDEF.Then V, = 2V}?

- =
Statement 2: For any three vectors o, 8, ~

- = = — 2
aXﬁ,ﬁxv,vxa]=[3ﬁ7]

A. 1. statement -1 is true, statement -2 is a correct explanation for

statement -1


https://dl.doubtnut.com/l/_MA9oKKk9bJ84
https://dl.doubtnut.com/l/_WNsWJbdoqw7a

B. 2. statement-1 is true, statement-2 is not correct explanation for

statement -1

C.3.statement -1is true, statement-2 is false

D. 4. statement-1 is false, statement-2 is correct

Answer: D

o Watch Video Solution

8. Statement 1: If V is the volume of a parallelopiped having three
: — 7 —
coterminous edges as a, b, and ¢, then the volume of the
parallelopiped having three coterminous edges as
—\ =

d= (@A) T (@) 0+ (@.9)¢

— — — =\ = —
8 = (?. b)7+ (b b) b+ (b?)?
_)
8

(@) d (3. 7) T (¢ ) Ty


https://dl.doubtnut.com/l/_WNsWJbdoqw7a
https://dl.doubtnut.com/l/_OrTHsDKiVwEn

_>
Statement 2: For any three vectors a, b, ¢
- —

-2 7 2]

ol =l &l
SRS NS
pboode
ol ol o

a
—

b.
—

C

.gi o] o

Al

B.2

C.3

D.4

Answer: C

o View Text Solution

9. Statement 1: Unit vectors orthogonal to the vector 3% + 23 + 6k and

coplanar with the vectors 2 + 3 +k and i-— j+k are

i%(ﬁ—fs).
R

— —
Statement 2: For any three vectors a, b, and ¢ vector

— FAVE-A T — o Y —
a X (b X c> is orthogonal to a and lies in the plane of b and c.


https://dl.doubtnut.com/l/_OrTHsDKiVwEn
https://dl.doubtnut.com/l/_WUDVTbTyg7We

Al

B.2

C.3

D.4

Answer: A

o View Text Solution

10.If G1, G4, G3 ar the centroids of the triangular faces OBC, OCA, OAB of
a tetrahedron OABC. If X be the ratio of the volume of the tetrahedron to

the volume of the parallelepiped with OG1, OG,, OG, as coterminous

edges. Then the value of 2008\ must be .

A1l
B.2
C.3

D.4


https://dl.doubtnut.com/l/_WUDVTbTyg7We
https://dl.doubtnut.com/l/_N3HnaKpgYVH8

Answer: A

° Watch Video Solution

- 7 =
11. Statement 1: For any three vectors a, b, ¢

- =
[axb b x ¢ ?x?]zo

- = = .
Statement 2: If p, g, » are linear dependent vectors then they are
coplanar.

Al

B.2

C.3

D.4

Answer: D

° View Text Solution



https://dl.doubtnut.com/l/_N3HnaKpgYVH8
https://dl.doubtnut.com/l/_rL0jKHlJsYV5

— o — > — —
12. Let the vectors PQ, QR, RS, ST, TU and UP represent the sides of

a regular hexagon.
— —  — —
Statement I: PQ X (RS + ST) # 0
— = = — = = — = =
Statement Il: PQ x RS = 0 and PQ x RS = 0 and PQ x ST # 0
For the following question, choose the correct answer from the codes (A),
(B), (C) and (D) defined as follows:
Al
B.2

C.3

D.4

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_Ih5Lj0mtw95J

- 7 —
1. For non-zero vectors a, b and c,

holds if and only if

A. =b.c = =0
— —
B.a.b=0=0b.c
%
Cb.¢c=0=<¢c.a
— = — =
Dc.a =0=a.b
Answer: A

o Watch Video Solution

e O — .
—k,b =1—35+k and ¢ be a unit vector
%

A

2 let @ =3+

%

%
perpendicular to a and coplanar with @ and b

, then it is given by


https://dl.doubtnut.com/l/_IFbJzDUB33Vm
https://dl.doubtnut.com/l/_SIW2GtGeNtlh

0 351

Answer: A

° Watch Video Solution

= - — , .
3.If a lies in the plane of vectors b and c, then which of the following

is correct?
[ S I
A | d b =0
B. | — ? = =1

¢l 7 2|=3

C d
D.[¢ ¢ 4d]=1
Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_SIW2GtGeNtlh
https://dl.doubtnut.com/l/_fV5OZGPuszeq

4, The value of

%

~1[3| =5,

— .
c‘:3,|s

B.1
C.6

D. none of these

Answer: A

o Watch Video Solution

%
5.0 a, b, c

_>
that| @ + b + ¢ =./3
A+1
B.0

¢ are three mutually perpendicular unit vectors, then prove


https://dl.doubtnut.com/l/_GRKHF2gNSYbd
https://dl.doubtnut.com/l/_9lNjinJ6hkT8

D.2

Answer: A

° Watch Video Solution

6. If?. E) = 7 3) = ? ? = 0 for some non-zero vectro 7, then the
value of [? Z) ?] is

A 2

B.3

C.0

D. none of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_9lNjinJ6hkT8
https://dl.doubtnut.com/l/_Jm3YDPQiLASn

7.Ifthevectorsa7?+3—i—l§:,§+b3—|—i€,%—|—3+cl}:(a7€1,b7§1,c7é1)

1 1
are coplanar then the value of T + 15 + - is (A) 0 (B) 1(C)

-1(D) 2

B.0
C.1

D. none of these

Answer: C

o Watch Video Solution

8.Ifa, B, ¢ are three units vectors such that b and ¢é are non-parallel and

[ <l; X é) — 1/2b then the angle between @ and ¢ is

A.30°

B.45°


https://dl.doubtnut.com/l/_faf3aw4cagk6
https://dl.doubtnut.com/l/_iXnZlUsP16kV

C.60°

D.90°

Answer: C

° Watch Video Solution

— 7 = - = —
9. For any three vectors a, b, ¢ the vector (b X c) X a equals

a(@7)e-(v.9)d
. (4. 0) 7 - (4.9)0
c(v.@)d- (¢ d)7

D. none of these

ol

sl

Answer: B and C

° Watch Video Solution



https://dl.doubtnut.com/l/_iXnZlUsP16kV
https://dl.doubtnut.com/l/_pvTYDtCISc85

10. for any three vectors,

D. none of these

Answer: D

o Watch Video Solution

11. For any vectors 7 the value of
i x (?xi)Jrj'x (?x}')JrlAcx (7xl§:),is

%
A0

%
B.2r

C.—2r


https://dl.doubtnut.com/l/_PESdrZAT44Qx
https://dl.doubtnut.com/l/_FeF9PLjjI467

D. none of these

Answer: B

° Watch Video Solution

12. If the vectors
— 4 A 22 - 4 A 27 — 4 ~ 27
a =t+aj+a’k, b =1+b)+bk,c =1+cj+c’k are three
a a® 1+d°
non-coplanar vectorsand | p 32 1 + b® | = 0,then the value of abc is
c & 1+¢c°
A.O
B.1
C.2
D.—1
Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_FeF9PLjjI467
https://dl.doubtnut.com/l/_HUwmVA1UXmI6

%
13. Let a, b, c be three noncolanar vectors and p q , r are vectors

defined by the relations
P - = —
— b xc¢ — c Xxa — a xb
=——,q = , 7 = ——— then the value of
— = — = — =
abc abc abc

i —
the expression ( + b ?—l—(b +?)?+<?+7)?} is
equal to (A) 0 (B) 1(C) 2(D) 3

A.O

B.1

C.2

D.3

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_DDu3BMtFIOBh

- = —
14. If A,B and C are three non - coplanar vectors, then

- = = = = =
A.B xC B.A xC
e g S
C xA.B C.A xB

A.O0

B.2

C.1

D. none of these

Answer: A

o Watch Video Solution

15. Let

— 4

" n —
a =ait + a2j + ask, b

2 ~ 2 — 2 ~ »
=bii +byj+bsk and ¢ =c1i + c2j + c3k
be three non-zero vectors such that ¢ is a unit vector perpendicular to

— - - —
both a and b.If the angle between a and b isw /6 then the value of

ap by ¢
as b2 Co is

as by c3


https://dl.doubtnut.com/l/_1yehc600kOH5
https://dl.doubtnut.com/l/_42DZLgk5puIZ

Answer: C

o Watch Video Solution

— g :
16. If non-zero vectors a and b are perpendicular to each other, then

. A
the solution of the equation » X a = b is given by

=
— a X b
Ar =rza + ———
_)2
r
N —
— - a X b
B.r =x2b —
_>2
(b

O
5]
Il
8
X\
)
X
ol


https://dl.doubtnut.com/l/_42DZLgk5puIZ
https://dl.doubtnut.com/l/_bA5iiJu79n3u

Answer: A

° Watch Video Solution

_>
17. show that <7>< b) X ¢ =

X
— — : - 2N\ .7
a and c arecollinearor{a X ¢ ) x b

- = = 7
C. X a = a X

- 7 7=
D.c x b =0b X a
Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_bA5iiJu79n3u
https://dl.doubtnut.com/l/_BMVMrlYHANFq
https://dl.doubtnut.com/l/_FGCeoJdxxyYU

Answer: C

° Watch Video Solution

T T
X X
Ts T

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_FGCeoJdxxyYU
https://dl.doubtnut.com/l/_N7HhJbKT17CY

— 4 ~ - 4 ~ > — . .
20.If a =t1+3, b =1—j7+k and ¢ is a unit vector L to the
— L= - . - .
vector a and coplanar with a and b, then a unit vector d is

. — — .
perpendicular to both @ and c is:

1 SN
A—(2z’—j+jk)

6

1 /. .
B.—(]+k)

2

1 /. .
C—<z+]>

2

1 /. .
D.—<z+k)

2
Answer: B

o Watch Video Solution

— — :
21. If a, b and ¢ are non coplanar and unit vectors such that
- =
— - = b+ c .
a X (b X c> = % then the angle between vea and b is
2

A37TB7FC7FD
WL ®2 (O On


https://dl.doubtnut.com/l/_N7HhJbKT17CY
https://dl.doubtnut.com/l/_fywMazuGRRrj
https://dl.doubtnut.com/l/_o9KHetijAQIQ

A.3m/4
B.w/4

C.m/2

Answer: A

o Watch Video Solution

22. Let a,b and c be distinct non-negative numbers. If the vectors
ai + a}' + clfz:, i+ kandci + c}' + ckliein a planethen cis:

A.the AMofaand b

B.the GMofaand b

C.the HM of aand b

D. equal to zero

Answer: B



https://dl.doubtnut.com/l/_o9KHetijAQIQ
https://dl.doubtnut.com/l/_p9G88PYu12nM

| ° Watch Video Solution

—

- 7 = - = — 7 =
23.If a x b = c and b X ¢ = a,showta, b, ¢ are orthogonal

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

%
Aldl=1b6="7¢
B.|¢| =1, 7’:1

%
clb|l=27¢ =24
%
D.|b| =1, ?]:‘7]
Answer: A::D

° Watch Video Solution

— 7 — : : .
24, let a, b and ¢ be vectors forming right- hand triad . Let
%



https://dl.doubtnut.com/l/_p9G88PYu12nM
https://dl.doubtnut.com/l/_XvQkal15wBD2
https://dl.doubtnut.com/l/_aHIkMbNe5PLG

A3

B.2

C.1

D.O

Answer: A

o Watch Video Solution

25.

— — — - = = —
Txad=bxad,Txb=axb,d#0,b+#0,d#\b and
: : Y — — Y
is not perpendicular to b,then find 7 intermsof a and b.


https://dl.doubtnut.com/l/_aHIkMbNe5PLG
https://dl.doubtnut.com/l/_MghYppXf8Fxs

Answer: B

° Watch Video Solution

— . o A .
26. The vector a coplanar with the vectors 7 and j perendicular to the

is

— . _ —
vector b =4i—3j+5ksuchthat‘a) :‘b

Answer: A

° Watch Video Solution

— - :
27. If the vectors a and b are mutually perpendicular, then

— {—> {—> {—> —>}}
a Xq9a x4qaxaxb is equal to:


https://dl.doubtnut.com/l/_MghYppXf8Fxs
https://dl.doubtnut.com/l/_XXrGOYWBancB
https://dl.doubtnut.com/l/_PdEQdxueaOJn

ol ol

ol
)

D. none of these

Answer: C

o Watch Video Solution

— 7 =
28.I1f a, b, ¢ are non-coplanar non-zero vectors, then

(@x7) (4

is equal to
L, o
A la b
L o
B la b
L o
Cld b

N
a X cC

D. none of these

)+(?x?)x(?x?)+(

_>


https://dl.doubtnut.com/l/_PdEQdxueaOJn
https://dl.doubtnut.com/l/_Wxn2Py8Kitol

Answer: C

° Watch Video Solution

Answer: A

° Watch Video Solution

30. If

(seczA)%—i—i'—l—lAc,'Z—l— (seczB)ﬁ'—l—lAc,%—l—

the vectors

N

 + (sec’c)k are coplanar,



https://dl.doubtnut.com/l/_Wxn2Py8Kitol
https://dl.doubtnut.com/l/_qRCdhZo1GIM4
https://dl.doubtnut.com/l/_h9Jc9Nisoo47

then the value of cos ec? A + cos ec? B + cos ec2C’, is

Al
B.2
C.3

D. none of these

Answer: B

o Watch Video Solution

31. x and y are two mutually perpendicular unit vector, if the vectors
aad +ay +c(T xy).x+ (T +y)and cx + cg + b(T + y), lie in a plane
than cis:

A AMis x and y

B.G.M.of x and y

C.HM.of x and y


https://dl.doubtnut.com/l/_h9Jc9Nisoo47
https://dl.doubtnut.com/l/_D5IAD3qS4oSl

D. equal to zero

Answer: B

° Watch Video Solution

32.The three concurrent edges of a parallelopiped represent the vectors

=

a, b,? such that [E) ? ?] = V. Then the volume of the

parallelopiped whose three concurrent edges are the three diagonals of

three faces of the given parallelopiped is

AV
B.2V
C.3V

D. none of these

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_D5IAD3qS4oSl
https://dl.doubtnut.com/l/_IMJnoIaDmKlM

33.Ifa:2+3—|—];:,b:%+3,c:7?a,nd (a X b) X ¢ = Aa + ub, then
A + pis equal to

A.O

B.1

C.2

D.3

Answer: A

o Watch Video Solution

S S L
34.0f @ =2i —3j+5k b =35 — 45+ 5k and ¢ =57 — 3j — 2k,

then the volume of the parallelopiped with coterminous edges

— —
G+ b,b+c,c+dis

A2

B.1


https://dl.doubtnut.com/l/_UECw2yoOAGoN
https://dl.doubtnut.com/l/_XjnEXZPV9uEI

C.16

D.O

Answer: C

° Watch Video Solution

_>
35. If 7, b, ? are linearly independent vectors, then
— —
(7—1—26) x (2b +?). (5?+7)
is equal to
a(77)
a b X c
A.10
B. 14
C.18
D. 12
Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_XjnEXZPV9uEI
https://dl.doubtnut.com/l/_Omj1fCBUYIdH

— 7 .
36.If a, b are non-collinear vectors, then

— |2 A I3 — .3
[7 b i]“r[? b j]1+[? b k}k:

ol

Answer: B

° Watch Video Solution

g)], then


https://dl.doubtnut.com/l/_Omj1fCBUYIdH
https://dl.doubtnut.com/l/_8vWJYTZek7Zz
https://dl.doubtnut.com/l/_yfbgMfmJQCPe

C.10

D.8

Answer: A

o Watch Video Solution

38. If the volume of the

tetrahedron

whose

vertices

are

(1, —6,10),(—1, —3,7),(5, —1,A) and (7, — 4, 7) is 11 cubit units

then \ =

A 2,6

B.3,4

C.1,7

D. 5,6

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_yfbgMfmJQCPe
https://dl.doubtnut.com/l/_3Eu0V4EZuIK1

1—
A_>€>_>c
1—

- 7 =
B b c—b

Answer: A

o Watch Video Solution

40. When a right handed rectangular Cartesian system OXYZ is rotated
T

about the z-axis through an angle 1 in the counter-clockwise, direction it

. —

is found that a vector a has the component 2,/3, 34/2 and 4.

A5, —1,4

B.5, — 1,442


https://dl.doubtnut.com/l/_3Eu0V4EZuIK1
https://dl.doubtnut.com/l/_XqjPN2wF0YkJ
https://dl.doubtnut.com/l/_xNUsd9cMYpuG

C.—1, — 5,42

D. none of these

Answer: D

° Watch Video Solution

41. Prove that vectors

— 4 ~ 2
u = (al + a1ly)t + (am + aymq) 7 + (an + ajng )k

3

v = (bl + bily)i + (bm + bymy)j + (bn + bing )k

— 2 A 2
w = (wl+ c1ly)t + (em + eymy)J + (en + ey )k

A. form an equilteral triangle
B. are coplanar
C. are collinear

D. are mutually perpendicular

Answer: B



https://dl.doubtnut.com/l/_xNUsd9cMYpuG
https://dl.doubtnut.com/l/_AJcuj8CytdJD

| ¥ vvatch video sSolution J

C.2

D.3

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_AJcuj8CytdJD
https://dl.doubtnut.com/l/_nOy6OU2pfU0N
https://dl.doubtnut.com/l/_0AB7ndzCd5UE

D. none of these

Answer: A

o Watch Video Solution

— — : — -
44. let o, 8 and v be the unit vectors such that a and B are

. — . - — -
mutually perpendicular and v is equally inclined to a and S at an

— —
angle 6. If 7 = m3+yﬂ 4—2:(5> X B), then which one of the
folllowing is incorrect?
Az2? =1- 22
B.22=1-— 2y2
2

Cz22=1—-z?—y

D.a:2+y2 =1

Answer: D

(e~ |


https://dl.doubtnut.com/l/_0AB7ndzCd5UE
https://dl.doubtnut.com/l/_7IsV4xxI8LPZ

[ @ Watch Video Solution J

— — :
45.1f a, b and c are unit coplanar vectors, then

- =
23— 3% 76 o<

m?-%?}
A0
B.1/2

C.24

D. 32

Answer: A

° Watch Video Solution

%

46. If [7 b ?] = 3, then the volume (in cubic units) of the

- —
parallelopiped with 24 + b,2b + ¢ and 2¢ + @ as coterminous

edges is

A.15


https://dl.doubtnut.com/l/_7IsV4xxI8LPZ
https://dl.doubtnut.com/l/_9UUEuRlh3qBk
https://dl.doubtnut.com/l/_a0WTRZsZqY0n

B. 22

C.25

D. 27

Answer: D

o Watch Video Solution

47. If V is the volume of the parallelepiped having three coterminous
— 7 — , .
edges as a, b and c, then the volume of the parallelepiped having

three coterminous edges as

B.3V

C.V?2


https://dl.doubtnut.com/l/_a0WTRZsZqY0n
https://dl.doubtnut.com/l/_XYbDNZfo6FP2

D.2V

Answer: A

° Watch Video Solution

. — - . , — .
48. Unit vectors a and b ar perpendicular , and unit vector ¢ is

— — —
inclined at an angle 6 to both @ and b. IfozE> +B8b + 7(7 X b >

then.
Aa#p
B.v2 =1 — 2a?
C.y> = — cos26
D. 4% — 1+ cos 20
2
Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_XYbDNZfo6FP2
https://dl.doubtnut.com/l/_S9oSLQOPfVJe
https://dl.doubtnut.com/l/_p9WPCnXOWZ2l

— . . . . .
49.If vectors A B = — 31 + 4kandA C = 51 — 25 + 4k are the sides of

a A ABC, then the length of the median through Ais a. /14 b. /18 c.

v29d.1/5

A 2,/26
B.4,/13
C.6/13

D. none of these

Answer: D

o Watch Video Solution

50. Let the position vectors of vertices A, B, C of AABC be respectively
~ = e "y o :
a,b and c.If r is the position vector of the mid point of the line

segment joining its orthocentre and centroid then
- = - = - =
(a—r)—i— b —r —|—<c—’r>:

A A1


https://dl.doubtnut.com/l/_p9WPCnXOWZ2l
https://dl.doubtnut.com/l/_SPrVLefMzhOM

B.B.2

C.C.3

D. D. none of these

Answer: C

° Watch Video Solution

51. The position vector of a point P is 7 = 1 +y3’+zlAc where
x,y, 2z N and 7 =1+ 3 + k. If 7 E) = 10, then the number of
possible position of P is

A. 36

B.72

C.66

D. none of these

Answer: A

[ - |


https://dl.doubtnut.com/l/_SPrVLefMzhOM
https://dl.doubtnut.com/l/_KFNFOZLoHDJo

| @J Watch Video Solution J

N — , :
52. a and b are two unit vectors that are mutually perpendicular. A

, : o - 7 = 7.
unit vector that if equally inclinedto a, b and a x b isequal to

1 —

—<7+ +d xb)

V2

1 — —

—(7+b+ ><b>

7

1 — —
c—<7+b+3>>< b)

V3

1 — —
D.§(7+b+7x b)
Answer: C

° Watch Video Solution

53. If the vectors 2ai + bj + ck, bi + ¢j + 2ak and ci + 2aj + bk are
coplanar vectors, then the straight lines ax + by + ¢ = 0 will always pass

through the point


https://dl.doubtnut.com/l/_KFNFOZLoHDJo
https://dl.doubtnut.com/l/_jq6UWKebu5Nm
https://dl.doubtnut.com/l/_PHXeyOCfYq0H

B.(2, — 1)
C. (2, 1)
D.(1, — 2)

Answer: C

o Watch Video Solution

A A ~ % A A ~ A A A

54. let o —ai+bj+ck, B =bi+cj+akand ¥ =ci+ajt bk
. — 2 ~ 2 — .

be three coplanar vectors with a #b and v =14+ 7+ k. Then v is

perpendicular to

Q)

N @
2] ™|

D. all of these


https://dl.doubtnut.com/l/_PHXeyOCfYq0H
https://dl.doubtnut.com/l/_Qs1v1mgAR4r7

Answer: D

° Watch Video Solution

— 7 = : ,
55.Let a, b, ¢ be three mutually perpendicular vectors having same

magnitude and 7 is a vector satisfying

Ex((FV)x ) ()18 Ex (7T

—5 .
then 7 is equal to

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_Qs1v1mgAR4r7
https://dl.doubtnut.com/l/_XR8MuSFuiFHH

G - —
56.Let a, b and c be the three non-coplanar vectors and d be a non

. . - 7 = ,
zero vector which is perpendicularto @ + b + ¢ and is represented as

— — —

d :w<7x b> +y<b x?) —|—z<?x7>.Then,
Az + 9+ 2% = 3zyz
B.zy +yz+ 2z =0
Cz=y==z

D.x2+y2+z2:my+yz—l—zm

Answer: A

° Watch Video Solution

57. Let T be a unit vector satisfying
— —
7><7=b, where lg(zx/gand’b‘:\/i then
2 - 1 -
(a)7:§<7 @ x b) (|o)7:§ a4+ d x b) (©)


https://dl.doubtnut.com/l/_IyHyLyzuhAx8
https://dl.doubtnut.com/l/_3chCOpykjWaJ

Answer: B

o Watch Video Solution

%
58. Let 7 and ? be wunit vectors such that ’b‘zél and

- 1
4 xb = 2(5> X ?) The angle between 4 and ¢ is cos_1<z>. If
%
b —2¢ = Ad then A =


https://dl.doubtnut.com/l/_3chCOpykjWaJ
https://dl.doubtnut.com/l/_024EUwh9inJY

Answer: C

° Watch Video Solution

— — =
59.If7+2b +3?:0,then7x b +b x?—i—?x?:
_>
A0
B. @
%
C.b
D.C
Answer: A
° Watch Video Solution
60. If in triangle ABC,
— — —
— — )
AB=— " and AC = —u, where )7‘ # )7‘ ,  then

<[] ¥
Uu v u



https://dl.doubtnut.com/l/_024EUwh9inJY
https://dl.doubtnut.com/l/_1uwL32nEoepK
https://dl.doubtnut.com/l/_C2mzL8SlYj0J

(a)1 + cos2A + cos 2B + cos 2C' = 0 (b)sin A = cos C' (c)projection of

AC on BC is equal to BC (d) projection of AB on BC is equal to AB

A1+ cos2A4 + cos2B + cos2C =0

B.1 + cos2A + cos 2B + cos 2C = 2

C.bothaandb

D. none of these

Answer: A

o Watch Video Solution

61. Let A<2% 135+ 512:), B( i+ 35+ 212:) and C(A% + 55+ p,l%)
are vertices of a triangle and its median through A is equally inclined to
the positive directions of the axes, the value of 2\ — w is equal to

A.0

B.1

C.4


https://dl.doubtnut.com/l/_C2mzL8SlYj0J
https://dl.doubtnut.com/l/_bSVj3aIEtTSP

D.3

Answer: C

° Watch Video Solution

62. A plane is parallel to the vectors 7 + j + k and 2k and another plane
is parallel to the vectors i + j and i — k. The acute angle between the

line of intersection of the two planes and the vector ¢ — j + kis

[N w3y a3y ol

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_bSVj3aIEtTSP
https://dl.doubtnut.com/l/_8B95Vs4IJQwL
https://dl.doubtnut.com/l/_4kvw7yDAVAWR

63. If AB,C,D are four points in space, then

ABzCD + BC x AD + CA x BD| = k(areof A ABC)wherek =
(A) 5 (B) 4 (C) 2 (D) none of these

A .2

B.1

C.3

D.4

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_4kvw7yDAVAWR

