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1. In a trapezium ABCD, BC AD and AD = 4 cm. the two diagonals AC and BD

intersect at the point O in such a way that AO/OC = DO/OB = 1/2. Calculate

the length of BC.

Watch Video Solution

2. If the vectors →aand
→
b are linearly idependent satisfying 

√3tanθ + 1 →a + √3secθ - 2
→
b = 0,  then the most general values of θ( ) ( )

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_p7o0XRk5oHbm
https://dl.doubtnut.com/l/_q2Kc7jjElFnV


are a. 2nπ -
π
6

, n ∈ Z b. 2nπ ±
11π
6

, n ∈ Z c. nπ ±
π
6

, n ∈ Z d. 

2nπ +
11π
6 , n ∈ Z

Watch Video Solution

3. Given three non-zero, non-coplanar vectors

→a,
→
b, and →c . →r 1 = p→a + q

→
b + →cand→r 2 = →a + p

→
b + q→c

.
 If the vectors 

→r 1 + 2→r 2 and 2→r 1 + →r 2 are collinear, then (p, q) is `

Watch Video Solution

4. Let →r 1, →r 2, →r 3, .... . →r n be the position vectors of points P1, P2, P3, ......Pn

relative to the origin O. If the vector equation a1
→r 1 + a2

→r 2 + .... . an
→r n = 0

hold, then a similar equation will also hold w.r.t. to any other origin

provided a) a1 + a2 + ......an = n b) a1 + a2 + .... an = 1 c) 

a1 + a2 + .... an = 0 d) a1 = a2 = a3 + an = 0

Watch Video Solution

https://dl.doubtnut.com/l/_q2Kc7jjElFnV
https://dl.doubtnut.com/l/_phtSqZhEdMUY
https://dl.doubtnut.com/l/_G2IXcWsagSzo
https://dl.doubtnut.com/l/_jo87uixPk8Q6


5. In triangle ABC,∠A = 300, H is the orthocenter and D is the midpoint

of BC. Segment HD is produced to T such that HD = DT The length AT is

equal to 

(a). 2BC  

(b). 3BC 

(c). 
4
2
BC 

(d). none of these

Watch Video Solution

6. If 
→
α +

→
β +

→
γ = a

→
δand

→
β +

→
γ +

→
δ = b

→
α,

→
αand

→
δ  are non-colliner, then 

→
α +

→
β +

→
γ +

→
δ  equals a. a

→
α b. b

→
δ  c. 0 d. (a + b)

→
γ

Watch Video Solution

7. Given three vectors →a = 6î - 3ĵ,
→
b = 2î - 6ĵand→c = - 2î + 21ĵ such that 

→
α = →a +

→
b + →c  Then the resolution of the vector 

→
α into components with

https://dl.doubtnut.com/l/_jo87uixPk8Q6
https://dl.doubtnut.com/l/_2CEB6WJIhRma
https://dl.doubtnut.com/l/_OhZrH1usUCCd


respect to →aand
→
b is given by a. 3→a - 2

→
b b. 3

→
b - 2→a c. 2→a - 3

→
b d. →a - 2

→
b

Watch Video Solution

8. Let us de�ne the length of a vector aî + bĵ + ck̂as|a| + |b| + |c|
.
 This

de�nition coincides with the usual de�nition of length of a vector

aî + bĵ + ck̂ is and only if (a) a = b = c = 0 (b) any two of a, b, andc are

zero (c) any one of a, b, andc is zero (d) a + b + c = 0

Watch Video Solution

9. Vectors →a = - 4î + 3k̂;
→
b = 14î + 2ĵ - 5k̂ are laid o� from one point.

Vector d̂ , which is being laid of from the same point dividing the angle

between vectors →aand
→
b in equal halves and having the magnitude √6,  is

a. î + ĵ + 2k̂ b. î - ĵ + 2k̂ c. î + ĵ - 2k̂ d. 2î - ĵ - 2k̂

Watch Video Solution

https://dl.doubtnut.com/l/_OhZrH1usUCCd
https://dl.doubtnut.com/l/_F75BTwFAawKw
https://dl.doubtnut.com/l/_VN6R1Z8ECGIV


10. Vectors →a = î + 2ĵ + 3k̂,
→
b = 2î - ĵ + k̂ and →c = 3î + ĵ + 4k̂,  are so placed

that the end point of one vector is the starting point of the next vector.

Then the vector are (A) not coplanar (B) coplanar but cannot form a

triangle (C) coplanar and form a triangle (D) coplanar and can form a

right angled triangle

Watch Video Solution

11. The position vectors of the vertices A, B, andC of a triangle are 

î + ĵ, ĵ + k̂andî + k̂ , respectively. Find the unit vector r̂ lying in the plane of

ABC and perpendicular to IA, whereI is the incentre of the triangle.

Watch Video Solution

12. A ship is sailing towards the north at a speed of 1.25 m/s. The current

is taking it towards the east at the rate of 1 m/s and a sailor is climbing a

vertical pole on the ship at the rate of 0.5 m/s. Find the velocity of the

sailor in space.

https://dl.doubtnut.com/l/_PxLOy7jJ3QkA
https://dl.doubtnut.com/l/_ieOhkSfbYsi7
https://dl.doubtnut.com/l/_e8Yvl1lxWwya


Watch Video Solution

13. Given four points P1, P2, P3andP4 on the coordinate plane with origin 

O which satisfy the condition 
→
OP n - 1 +

→
OP n+ 1 =

3
2

→
OPn. If P1 and P2

lie on the curve xy=1 , then prove that P3 does not lie on the curve

Watch Video Solution

( ) ( )

14. The vectors →a and 
→
b are non collinear. If →p = (x + 4y)→a + (2x + y + 1)

→
b

and →q = ( - 2x + y + 2)→a + (2x - 3y - 1)
→
b satisfy the relation 3→p = 2→q �nd

the values of x and y.

Watch Video Solution

15. If →a,
→
b and →c  are any three non-coplanar vectors, then prove that

points are collinear: →a +
→
b + →c , 4→a + 3

→
b, 10→a + 7

→
b - 2→c  .

W h Vid S l i

https://dl.doubtnut.com/l/_e8Yvl1lxWwya
https://dl.doubtnut.com/l/_aYIKp0VmfXjO
https://dl.doubtnut.com/l/_D2N2cd0Jftle
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Watch Video Solution

16. If →a,
→
band→c  are three non-zero non-coplanar vectors, then the value of 

→a. →a
→
b × →c + →a.

→
b →c × →a + →a. →c →a ×

→
b.

Watch Video Solution

( ) ( ) ( )

17. Let a, b, c be distinct non-negative numbers an the vectors 

aî + aĵ + ck̂, î + k̂, cî + cĵ + bk̂ lie in a plane, then prove that the quadratic

equation ax2 + 2cx + b = 0 has equal roots

Watch Video Solution

18. A pyramid with vertex at point P has a regular hexagonal base 

ABCDEF , Position vector of points A and B are î and î + 2ĵ The centre of

base has the position vector î + ĵ + √3k̂
.
 Altitude drawn from P on the

base meets the diagonal AD at point G
.
 �nd the all possible position

https://dl.doubtnut.com/l/_ehW1kfYtwwGo
https://dl.doubtnut.com/l/_Dz2qD8slFw8B
https://dl.doubtnut.com/l/_FiCxJ02j3a0U
https://dl.doubtnut.com/l/_WASyFO4rr234


vectors of G
.
 It is given that the volume of the pyramid is 6√3 cubic units

and AP is 5 units.

Watch Video Solution

19. ABCD is a parallelogram. If L and M be the middle points of BC and CD,

respectively express 
→
AL and

→
AM in terms of 

→
AB and

→
AD. Also show that 

→
AL +

→
AM = (3/2)

→
AC.

Watch Video Solution

20. A, B, C and D have position vectors →a,
→
b, →c  and 

→
d,  respectively, such

that →a -
→
b = 2

→
d - →c

.
 Then a. ABandCD bisect each other b. BDandAC

bisect each other c. ABandCD trisect each other d. BDandAC trisect each

other

Watch Video Solution

( )

https://dl.doubtnut.com/l/_WASyFO4rr234
https://dl.doubtnut.com/l/_DXKvYb9XoHuD
https://dl.doubtnut.com/l/_ICBvRzM6De5a
https://dl.doubtnut.com/l/_qJrNt3tuPgJh


21. If →aand
→
b are two unit vectors and θ is the angle between them, then

the unit vector along the angular bisector of →a and 
→
b will be given by a. 

→a -
→
b

cos(θ /2)
 b. 

→a +
→
b

2cos(θ /2)
 c. 

→a -
→
b

2cos(θ /2)
 d. none of these

Watch Video Solution

22. ABCD is a quadrilateral. E is the point of intersection of the line

joining the midpoints of the opposite sides. If O is any point and 

→
OA +

→
OB +

→
OC +

→
OD = x

→
OE, thenx is equal to a. 3 b. 9 c. 7 d. 4

Watch Video Solution

23. If vectors 
→
AB = - 3î + 4k̂and

→
AC = 5î - 2ĵ + 4k̂ are the sides of a

△ ABC,  then the length of the median through Ais a. √14 b. √18 c. √29

d. √5

Watch Video Solution

https://dl.doubtnut.com/l/_qJrNt3tuPgJh
https://dl.doubtnut.com/l/_kBt8cksVOqsx
https://dl.doubtnut.com/l/_4iu9sO53zGc5
https://dl.doubtnut.com/l/_in7bIzGshfq8


24. ABCD parallelogram, and A1andB1 are the midpoints of sides 

BCandCD,  respectivley . If 
→
AA1 +

→
AB1 = λ

→
AC, thenλ is equal to a. 

1
2

 b. 1 c. 

3
2

 d. 2 e. 
2
3

Watch Video Solution

25. The position vectors of the points PandQ with respect to the origin O

are →a = î + 3ĵ - 2k̂ and 
→
b = 3î - ĵ - 2k̂,  respectively. If M is a point on PQ,

such that OM is the bisector of ∠POQ,  then 
→
OM is a. 2 î - ĵ + k̂  b. 

2î + ĵ - 2k̂ c. 2 - î + ĵ - k̂  d. 2 î + ĵ + k̂

Watch Video Solution

( )
( ) ( )

26. A point O is the centre of a circle circumscribed about a triangleABC
.

Then 
→
OAsin2A +

→
OBsin2B +

→
OCsin2C is equal to

Watch Video Solution

https://dl.doubtnut.com/l/_in7bIzGshfq8
https://dl.doubtnut.com/l/_FDp1934HRHed
https://dl.doubtnut.com/l/_fKIngETgTOGy
https://dl.doubtnut.com/l/_tYNj3IXPvw9V


27. If G is the centroid of triangle ABC, then
→
GA +

→
GB +

→
GC is equal to a. 

→
0

b. 3
→
GA c. 3

→
GB d. 3

→
GC

Watch Video Solution

28. Let ABC be triangle, the position vectors of whose vertices are

respectively î + 2ĵ + 4k̂ , -2 î + 2ĵ + k̂ and 2î + 4ĵ - 3k̂ . Then DeltaABC is a.

isosceles b. equilateral c. right angled d. none of these

Watch Video Solution

29. If →a +
→
b < →a -

→
b ,  then the angle between →aand

→
b can lie in the

interval a. (π /2, π /2) b. (0, π) c. (π /2, 3π /2) d. (0, 2π)

Watch Video Solution

| | | |

https://dl.doubtnut.com/l/_tYNj3IXPvw9V
https://dl.doubtnut.com/l/_SEvccGOMeX9m
https://dl.doubtnut.com/l/_BANHNuhty5xQ


30. ′ I′  is the incentre of triangle ABC whose corresponding sides are 

a, b, c,  rspectively. a
→
IA + b

→
IB + c

→
IC is always equal to a. 

→
0 b. 

(a + b + c)
→
BC c. →a +

→
b + →c

→
AC d. (a + b + c)

→
AB

Watch Video Solution

( )

31. Let x2 + 3y2 = 3 be the equation of an ellipse in the x - y plane. AandB

are two points whose position vectors are -√3îand - √3î + 2k̂
.
 Then the

position vector of a point P on the ellipse such that ∠APB = π /4 is a. ± ĵ

b. ± î + ĵ  c. ± î d. none of these

Watch Video Solution

( )

32. Locus of the point P, for which 
→
OP represents a vector with direction

cosine cosα =
1
2

 (where O is the origin) is

Watch Video Solution

https://dl.doubtnut.com/l/_Y3DWutKfHdwM
https://dl.doubtnut.com/l/_YnBODbuZOLUf
https://dl.doubtnut.com/l/_uboX5nroczpw


33. If →xand→y  are two non-collinear vectors and ABC isa triangle with side

lengths a, b, andc satisfying 

(20a - 15b)→x + (15b - 12c)→y + (12c - 20a) →x × →y = 0,  then triangle ABC is  

a. an acute-angled triangle b. an obtuse-angled triangle c. a right-angled

triangle d. an isosceles triangle

Watch Video Solution

( )

34. If î - 3ĵ + 5k̂ bisects the angle between â and - î + 2ĵ + 2k̂, whereâ is a

unit vector, then a. â =
1

105
41î + 88ĵ - 40k̂  b. â =

1
105

41î + 88ĵ + 40k̂

c. â =
1

105 - 41î + 88ĵ - 40k̂  d. â =
1

105 41î - 88ĵ - 40k̂

Watch Video Solution

( ) ( )
( ) ( )

35. If 4î + 7ĵ + 8k̂, 2î + 3ĵ + 4ĵand2î + 5ĵ + 7k̂ are the position vectors of

the vertices A, BandC,  respectively, of triangle ABC , then the position

https://dl.doubtnut.com/l/_jbvvw9f77Tmu
https://dl.doubtnut.com/l/_hsxrPh7lymOM
https://dl.doubtnut.com/l/_tSlgCfnBhvke


vecrtor of the point where the bisector of angle A meets BC is a. 

2
3

- 6î - 8ĵ - k̂  b. 
2
3

6î + 8ĵ + 6k̂  c. 
1
3

6î + 13ĵ + 18k̂  d. 
1
3

5ĵ + 12k̂

Watch Video Solution

( ) ( ) ( ) ( )

36. If 
→
b is a vector whose initial point divides thejoin of 5îand5ĵ in the

ratio k : 1 and whose terminal point is the origin and 
→
b ≤ √37, thenk lies

in the interval a. [ - 6, - 1 /6] b. ( - ∞, - 6] ∪ [ - 1 /6, ∞) c. [0, 6] d. none of

these

Watch Video Solution

| |

37. Find the value of λ so that the points P, Q, R and S on the sides 

OA, OB, OC and AB,  respectively, of a regular tetrahedron OABC are

coplanar. It is given that 
OP
OA

=
1
3

,
OQ
OB

=
1
2

,
OR
OC

=
1
3

 and 
OS
AB

= λ
.
 (A)

λ =
1
2

 (B) λ = - 1 (C) λ = 0 (D) for no value of λ

Watch Video Solution

https://dl.doubtnut.com/l/_tSlgCfnBhvke
https://dl.doubtnut.com/l/_r01klnN93zw2
https://dl.doubtnut.com/l/_dahybtV3PB0z


38. A uni-modular tangent vector on the curve

x = t2 + 2, y = 4t - 5, z = 2t2 - 6 at t = 2 is 

a. 
1
3

2î + 2ĵ + k̂  b.
1
3

î - ĵ - k̂  c. 
1
6

2î + ĵ + k̂  d. 
2
3

î + ĵ + k̂

Watch Video Solution

( ) ( ) ( ) ( )

39. If →xand→y  are two non-collinear vectors and a, b, and c represent the

sides of a ABC satisfying (a - b)→x + (b - c)→y + (c - a) →x × →y = 0,  then ABC

is (where 
→
× x→y  is perpendicular to the plane of xandy ) a. an acute-angled

triangle b. an obtuse-angled triangle c. a right-angled triangle d. a scalene

triangle

Watch Video Solution

( )

40. The position vectors of points AandB w.r.t. the origin are 

→a = î + 3ĵ - 2k̂, 
→
b = 3î + ĵ - 2k̂ respectively. Determine vector 

→
OP which

bisects angle AOB,  where P is a point on AB
.

https://dl.doubtnut.com/l/_2vQ0lc5YKfO1
https://dl.doubtnut.com/l/_MqwuNwQU61RZ
https://dl.doubtnut.com/l/_c5kfNqnbRU7X


Watch Video Solution

41. What is the unit vector parallel to →a = 3î + 4ĵ - 2k̂ ? What vector

should be added to →a so that the resultant is the unit vector î ?

Watch Video Solution

42.       ABCD   is a quadrilateral and  E   is the point of intersection of the

lines joining the middle points of opposite side. Show that the resultant

of                   
→
OA    ,       

→
OB    ,       

→
OC     and       

→
OD        = 4                

→
OE            ,

 where  O  is any point.

Watch Video Solution

43. A straight line L cuts the lines AB, ACandAD of a parallelogram ABCD

at points B1, C1andD1,  respectively. If 

https://dl.doubtnut.com/l/_c5kfNqnbRU7X
https://dl.doubtnut.com/l/_U6Jgndh6CL0c
https://dl.doubtnut.com/l/_TH5Rkd6B4UuW
https://dl.doubtnut.com/l/_cbac2vRoqEMf


→
AB 1, λ1

→
AB,

→
AD 1 = λ2

→
ADand

→
AC 1 = λ3

→
AC,  then prove that 

1
λ3

=
1
λ1

+
1
λ2

 .

Watch Video Solution

( ) ( ) ( )

44. Find the vector of magnitude 3, bisecting the angle between the

vectors →a = 2î + ĵ - k̂ and 
→
b = î - 2ĵ + k̂

.

Watch Video Solution

45. If →aand
→
b are two vectors of magnitude 1 inclined at 1200 , then �nd

the angle between 
→
band

→
b - →a

.

Watch Video Solution

46. If →r 1, →r 2, →r 3 are the position vectors of the collinear points and scalar 

pandq exist such that →r 1 = p→r 2 + q→r 3,  then show that p + q = 1.

h id l i

https://dl.doubtnut.com/l/_cbac2vRoqEMf
https://dl.doubtnut.com/l/_5yUDdnyYoS34
https://dl.doubtnut.com/l/_W1UhZQlbY6IR
https://dl.doubtnut.com/l/_q93lXXZc4ZvH


Watch Video Solution

47. Examine the following vector for linear independence: 

(1) 
→
i +

→
j +

→
k , 2

→
i + 3

→
j -

→
k , -

→
i - 2

→
j + 2

→
k   

(2) 3
→
i +

→
j -

→
k , 2

→
i -

→
j + 7

→
k , 7

→
i -

→
j + 13

→
k

Watch Video Solution

48. Show that the vectors 2→a -
→
b + 3→c , →a +

→
b - 2→cand→a +

→
b - 3→c  are non-

coplanar vectors (where →a,
→
b, →c  are non-coplanar vectors)

Watch Video Solution

49. Let →a,
→
band→c  be three units vectors such that 2→a + 4

→
b + 5→c = 0.  Then

which of the following statement is true? a. →a is parallel to 
→
b b. →a is

perpendicular to 
→
b c. →a is neither parallel nor perpendicular to 

→
b d. none

of these

W h Vid S l i

https://dl.doubtnut.com/l/_q93lXXZc4ZvH
https://dl.doubtnut.com/l/_wWk8exfpQYiX
https://dl.doubtnut.com/l/_NWYpMVrSJ1y3
https://dl.doubtnut.com/l/_OhkmbeaAnrsT


Watch Video Solution

50. Four non –zero vectors will always be a.   linearly dependent

                b. linearly independent c. either a or b                           d. none of

these

Watch Video Solution

51. A boat moves in still water with a velocity which is k times less than

the river �ow velocity. Find the angle to the stream direction at which the

boat should be rowed to minimize drifting.

Watch Video Solution

52. In a triangle PQR, SandT are points on QRandPR,  respectively, such

that QS = 3SRandPT = 4TR
.
 Let M be the point of intersection of 

PSandQT
.
 Determine the ratio QM :MT using the vector method .

Watch Video Solution

https://dl.doubtnut.com/l/_OhkmbeaAnrsT
https://dl.doubtnut.com/l/_Hj9hpOhG175e
https://dl.doubtnut.com/l/_pm2AaFpXnBkd
https://dl.doubtnut.com/l/_PgBalLie5nGE


53. In a quadrilateral PQRS,
→
PQ = →a,

→
QR =

→
b,

→
SP = →a -

→
b, M is the

midpoint of 
→
QRandX is a point on SM such that SX =

4
5
SM

.
 Prove that 

P, XandR are collinear.

Watch Video Solution

54. solve the di�erential equation 1 + x2 dy
dx

= x

Watch Video Solution

( )

55. If points î + ĵ, î - ĵ and pî + qĵ + rk̂ are collinear, then

Watch Video Solution

56. The position vector of the points P and Q are 5î + 7ĵ - 2k̂ and 

-3î + 3ĵ + 6k̂ , respectively. Vector 
→
A = 3î - ĵ + k̂ passes through point P

https://dl.doubtnut.com/l/_PgBalLie5nGE
https://dl.doubtnut.com/l/_TMTYUVBLrCok
https://dl.doubtnut.com/l/_d6Uk3W5eQVZq
https://dl.doubtnut.com/l/_vbFJarvjmKwj
https://dl.doubtnut.com/l/_RtqiyndkmMnI


and vector 
→
B = - 3î + 2ĵ + 4k̂ passes through point Q . A third vector 

2î + 7ĵ - 5k̂ intersects vectors A and B
.
 Find the position vectors of points

of intersection.

Watch Video Solution

57. Consider the vectors

î + cos(β - α)ĵ + cos(γ - α)k̂, cos(α - β)î + ĵ + cos(γ - β)k̂ and 

cos(α - γ)î + cos(β - γ)ĵ + ak̂where α, β, and γ are di�erent angles. If these

vectors are coplanar, show that a is independent of α, β and γ

Watch Video Solution

58. If 
→
A and

→
B are two vectors and k any scalar quantity greater than zero,

then prove that 
→
A +

→
B 2 ≤ (1 + k)

→
A 2 + 1 +

1
k

→
B 2

.

Watch Video Solution

| | | | ( ) | |

https://dl.doubtnut.com/l/_RtqiyndkmMnI
https://dl.doubtnut.com/l/_zyJkd5xN0qEB
https://dl.doubtnut.com/l/_V5w0THvepNiS
https://dl.doubtnut.com/l/_d6aq81KkdyBH


59. The vectors xî + (x + 1)ĵ + (x + 2)k̂, (x + 3)î + (x + 4)ĵ + (x + 5)k̂ and 

(x + 6)î + (x + 7)ĵ + (x + 8)k̂ are coplanar if x is equal to a. 1 b. -3 c. 4 d. 0

Watch Video Solution

60. 
→
A isa vector with direction cosines cosα, cosβandcosγ

.
 Assuming the 

y - z plane as a mirror, the directin cosines of the re�ected image of 
→
A in

the plane are a. cosα, cosβ, cosγ b. cosα, - cosβ, cosγ c. -cosα, cosβ, cosγ d. 

-cosα, - cosβ, - cosγ

Watch Video Solution

61. A vector →a has components 2p and 1 with respect to a rectangular

Cartesian system, this system is rotated through a certain clockwise

sense, if we write the new system →a has components (p+1) and 1 then

Watch Video Solution

https://dl.doubtnut.com/l/_d6aq81KkdyBH
https://dl.doubtnut.com/l/_729H8j9VDEZm
https://dl.doubtnut.com/l/_9XgO4EtlsXPp


62. The sides of a parallelogram are 2î + 4ĵ - 5k̂ and î + 2ĵ + 3k̂ . The unit

vector parallel to one of the diagonals is a. 
1
7

3î + 6ĵ - 2k̂  b. 

1
7 3î - 6ĵ - 2k̂  c. 

1

√69
î + 6ĵ + 8k̂  d. 

1

√69
- î - 2ĵ + 8k̂

Watch Video Solution

( )
( ) ( ) ( )

63. If →a,
→
b, →c  are non-coplanar vector and λ is a real number, then the

vectors →a + 2
→
b + 3→c , λ

→
b + μ→cand(2λ - 1)→c  are coplanar when a. μ ∈ R b. 

λ =
1
2

 c. λ = 0 d. no value of λ

Watch Video Solution

64. If points î + ĵ, î - ĵ and pî + qĵ + rk̂ are collinear, then

A. a. p = 1

B. b. r = 0

C. c. q ∈ R

https://dl.doubtnut.com/l/_OQNXEGXdvRp3
https://dl.doubtnut.com/l/_idoVgdJITkPS
https://dl.doubtnut.com/l/_Q1AVZ23zKV2v


D. d. q ≠ 1

Watch Video Solution

65. If the vectors î - ĵ, ĵ + k̂ and →a form a triangle, then →a may be a. - î - k̂ b.

î - 2ĵ - k̂ c. 2î + ĵ + k̂ d. î + k̂

Watch Video Solution

66. If the resultant of three forces

→
F1 = pî + 3ĵ - k̂,

→
F2 = 6î - k̂and

→
F3 = - 5î + ĵ + 2k̂ acting on a parricle has

magnitude equal to 5 units, then the value of p is a. -6 b. -4 c. 2 d. 4

Watch Video Solution

67. If →a,
→
b, →c  are unit vectors satisfying the condition →a +

→
b + →c = 0 then

show that →a.
→
b +

→
b. →c + →c . →a = - 3/2.

https://dl.doubtnut.com/l/_Q1AVZ23zKV2v
https://dl.doubtnut.com/l/_GC3WgiNsy1rT
https://dl.doubtnut.com/l/_XdYXvDu9H44u
https://dl.doubtnut.com/l/_BENrtTQEURty


Watch Video Solution

68. The vector î + xĵ + 3k̂ is rotated through an angle θ and doubled in

magnitude, then it becomes 4î + (4x - 2)
.

ĵ + 2k̂ . Then value of x are (a)-
2
3

(b) 
1
3

 (c) 
2
3

 (d) 2

Watch Video Solution

69. Prove that point î +2 ĵ - 3k̂ ,2 î - ĵ + k̂ and 2 î + 5ĵ - k̂ from a triangle in

space.

Watch Video Solution

70. Show that the point A, B and C with position vectors →a =3î - 4 ĵ -4k̂ 
→
b= 2

î - ĵ + k̂ and →c  = î - 3ĵ - 5k̂, respectively form the vertices of a right angled

triangle.

Watch Video Solution

https://dl.doubtnut.com/l/_BENrtTQEURty
https://dl.doubtnut.com/l/_P9XrAMqblE5t
https://dl.doubtnut.com/l/_BZf29iLviFi9
https://dl.doubtnut.com/l/_ZD8C97nweVQf


71. If 2
→
AC = 3

→
CB, then prove that 2

→
OA + 3

→
OB = 5

→
OC where O is the origin.

Watch Video Solution

72. Find the unit vector in the direction of vector 
→
PQ, where P and Q are

the points (1, 2, 3) and (4, 5, 6), respectively.

Watch Video Solution

73. For given vector, →a = 2 î j +2k̂ and 
→
b = -î +ĵ - k̂ , �nd the unit vector in the

direction of the vector →a +
→
b .

Watch Video Solution

74. If the projections of vector →a on x -, y - and z -axes are 2, 1 and 2 units

,respectively, �nd the angle at which vector →a is inclined to the z -axis.

https://dl.doubtnut.com/l/_ZD8C97nweVQf
https://dl.doubtnut.com/l/_YGrdKVpu6pT5
https://dl.doubtnut.com/l/_er4yuoBvlJ9d
https://dl.doubtnut.com/l/_HGTINBu4w3EC
https://dl.doubtnut.com/l/_L7i0Z3hBEyYU


Watch Video Solution

75. Find a vector in the direction of the vector 5î - ĵ + 2k̂ which has

magnitude 8 units.

Watch Video Solution

76. If →a ,
→
b ,→c  ,

→
d are the position vector of point A, B, C and D , respectively

referred to the same origin O such that no three of these point are

collinear and →a + →c  = 
→
b + 

→
d , than prove that quadrilateral ABCD is a

parallelogram.

Watch Video Solution

77. Show that the points A(6, - 7, 0), B(16, - 19, - 4), C(0, 3, - 6) and 

D(2, - 5, 10) are such that AB and CD intersect at the point P(1, - 1, 2).

Watch Video Solution

https://dl.doubtnut.com/l/_L7i0Z3hBEyYU
https://dl.doubtnut.com/l/_29JomCuRIqvI
https://dl.doubtnut.com/l/_E26Mx2RO0sJY
https://dl.doubtnut.com/l/_jZWxsItrdZYC


78. Statement 1: The direction cosines of one of the angular bisectors of

two intersecting line having direction cosines as l1, m1, n1andl2, m2, n2 are

proportional to l1 + l2, m1 + m2, n1 + n2

.
 Statement 2: The angle between

the two intersection lines having direction cosines as

l1, m1, n1andl2, m2, n2 is given by cosθ = l1l2 + m1m2 + n1n2

.

Watch Video Solution

79. Statement 1: In ΔABC,
→
AB +

→
BC +

→
CA = 0  

Statement 2: If 
→
OA = →a,

→
OB =

→
b, then 

→
AB = →a +

→
b

Watch Video Solution

80. If →aand
→
b are two vectors of magnitude 1 inclined at 1200 , then �nd

the angle between 
→
band

→
b - →a

.

Watch Video Solution

https://dl.doubtnut.com/l/_jZWxsItrdZYC
https://dl.doubtnut.com/l/_SB4PddLUmbUV
https://dl.doubtnut.com/l/_28HAafxDffHJ
https://dl.doubtnut.com/l/_1LYzPQUIvIFo


81. 
→
A isa vector with direction cosines cosα, cosβandcosγ

.
 Assuming the 

y - z plane as a mirror, the directin cosines of the re�ected image of 
→
A in

the plane are a. cosα, cosβ, cosγ b. cosα, - cosβ, cosγ c. -cosα, cosβ, cosγ d. 

-cosα, - cosβ, - cosγ

Watch Video Solution

82. A vector →a has components 2p and 1 with respect to a rectangular

Cartesian system, this system is rotated through a certain clockwise

sense, if we write the new system →a has components (p+1) and 1 then

Watch Video Solution

83. Statement 1 : If three point P, Q and R have position vectors →a,
→
b and →c

, respectively, and 2→a + 3
→
b - 5→c = 0, then the point P, Q and R must be

collinear. 

https://dl.doubtnut.com/l/_1LYzPQUIvIFo
https://dl.doubtnut.com/l/_cjmMAmIKi8yF
https://dl.doubtnut.com/l/_2jToIL2vvcNa
https://dl.doubtnut.com/l/_Ff3iuEib0n8C


Statement 2 : If for three points A, B and C, 
→
AB = λ

→
AC, then points A, B

and C must be collinear.

Watch Video Solution

84. In a four-dimensional space where unit vectors along the axes are

î, ĵ, k̂ and l̂, and →a1, →a2, →a3, →a4 are four non-zero vectors such that no

vector can be expressed as a linear combination of others and

(λ - 1) →a1 - →a2 + μ →a2 + →a3 + γ →a3 + →a4 - 2→a2 + →a3 + δ→a4 = 0,  then

A. a. λ = 1

B. b. μ = - 2/3

C. c. γ = 2/3

D. d. δ = 1/3

Watch Video Solution

( ) ( ) ( )

https://dl.doubtnut.com/l/_Ff3iuEib0n8C
https://dl.doubtnut.com/l/_bHhMIYBR1Ieg


85. Let ABC be a triangle, the position vectors of whose vertices are 

-10î + 10k̂, - î + 6ĵ + 6k̂ and -4î + 9ĵ + 6k̂. Then ΔABC is a. isosceles b.

equilateral c. right angled d. none of these

Watch Video Solution

86. If non-zero vectors →a and
→
b are equally inclined to coplanar vector →c  ,

then →c  can be a. 

→a

→a + 2
→
b

a +

→
b

→a +
→
b

→
b b. 

→
b

→a +
→
b

a +

→a

→a +
→
b

→
b c. 

→a

→a + 2
→
b

a +

→
b

→a + 2
→
b

→
b d. 

→
b

2 →a +
→
b

a +

→a

2 →a +
→
b

→
b

Watch Video Solution

| |

| | | |
| |

| | | |
| |

| | | |
| |

| | | |
| |

| | | |
| |

| | | |
| |

| | | |
| |

| | | |

87. If A( - 4, 0, 3) and B(14, 2, - 5),  then which one of the following points

lie on the bisector of the angle between 
→
OA and

→
OB(O is the origin of

https://dl.doubtnut.com/l/_tNo3y0n7Y5TS
https://dl.doubtnut.com/l/_5YBBxc5N001o
https://dl.doubtnut.com/l/_Ri740nB33kNu


reference )? 

a. (2, 2, 4) b. (2, 11, 5) c. ( - 3, - 3, - 6) d. (1, 1, 2)

Watch Video Solution

88. Prove that the sum of three vectors determined by the medians of a

triangle directed from the vertices is zero.

Watch Video Solution

89. Prove that the resultant of two forces acting at point O and

represented by 
→
OB and 

→
OC is given by 2

→
OD ,where D is the midpoint of

BC.

Watch Video Solution

90. Two forces 
→
AB and 

→
AD are acting at vertex A of a quadrilateral ABCD

and two forces 
→
CB and 

→
CD at C prove that their resultant is given by 4

→
EF

https://dl.doubtnut.com/l/_Ri740nB33kNu
https://dl.doubtnut.com/l/_eqHq95vJuyvH
https://dl.doubtnut.com/l/_pbmiGFTx4quz
https://dl.doubtnut.com/l/_2hONyAQIK4rX


, where E and F are the midpoints of AC and BD, respectively.

Watch Video Solution

91. ABC is a triangle and P any point on BC. If 
→
PQ is the sum of 

→
AP +

→
PB +

→
PC, show that ABQC is a parallelogram and Q, therefore, is a

�xed point.

Watch Video Solution

92. If vector →a +
→
b bisects the angle between →a and 

→
b , then prove that →a

= 
→
b  .

Watch Video Solution

| |

| |

93. ABCDE is a pentagon. Prove that the resultant of force 
→
AB,  

→
AE ,

→
BC ,

→
DC

,
→
ED and 

→
AC ,is 3

→
AC .

https://dl.doubtnut.com/l/_2hONyAQIK4rX
https://dl.doubtnut.com/l/_K9CrtoHPaBF1
https://dl.doubtnut.com/l/_tjWEFR1UVdyB
https://dl.doubtnut.com/l/_mvsGVOce2jiM


Watch Video Solution

94. if 
→
AO + 

→
OB = 

→
BO + 

→
OC ,than prove that B is the midpoint of AC.

Watch Video Solution

95. A unit vector of modulus 2 is equally inclined to x- and y-axes at an

angle π /3. Find the length of projection of the vector on the z-axis.

Watch Video Solution

96. Find the equations of the normal to the curve y = x3 + 2x + 6 which

are parallel to the line x + 14y + 4 = 0.

Watch Video Solution

https://dl.doubtnut.com/l/_mvsGVOce2jiM
https://dl.doubtnut.com/l/_cqGoJmwmB1zI
https://dl.doubtnut.com/l/_DfbodMwUYCl4
https://dl.doubtnut.com/l/_RZKzXZe6e7Q4


97. Let →a,
→
b and →c  be unit vectors such that →a +

→
b - →c = 0.  If the area of

triangle formed by vectors →a and
→
b is A,  then what is the value of 4A2?

Watch Video Solution

98. If the resultant of three forces

→
F1 = pî + 3ĵ - k̂,

→
F2 = 6î - k̂ and

→
F3 = - 5î + ĵ + 2k̂ acting on a parricle has

magnitude equal to 5 units, then the value of p is a. -6 b. -4 c. 2 d. 4

Watch Video Solution

99. Let →a,
→
b, →c ,

→
d be the position vectors of the four distinct points 

A, B, C, D
.
 If 

→
b - →a = →c -

→
d,  then show that ABCD is parallelogram.

Watch Video Solution

https://dl.doubtnut.com/l/_7Vi34sCHr3XC
https://dl.doubtnut.com/l/_2AwtnYWIFrVo
https://dl.doubtnut.com/l/_EP40lqbkqnzE


100. Statement 1:Let A →a , B
→
b andC →c  be three points such that 

→a = 2î + k̂,
→
b = 3î - ĵ + 3k̂and→c = - î + 7ĵ - 5k̂

.
 Then OABC is a tetrahedron. 

Statement 2: Let A →a , B
→
b andC →c  be three points such that vectors 

→a,
→
band→c  are non-coplanar. Then OABC is a tetrahedron where O is the

origin.

Watch Video Solution

( ) ( ) ( )

( ) ( ) ( )

101. Statement 1: If →a +
→
b = →a -

→
b , then →a and 

→
b are perpendicular to

each other. Statement 2: If the diagonal of a parallelogram are equal

magnitude, then the parallelogram is a rectangle. Which of the following

Statements is/are correct ?

Watch Video Solution

| | | |

102. Statement 1: →a = 3
→
i + p

→
j + 3

→
k  and 

→
b = 2

→
i + 3

→
j + q

→
k  are parallel

vectors if p = 9/2andq = 2.  Statement 2: if 

https://dl.doubtnut.com/l/_ymOqx47PDFZb
https://dl.doubtnut.com/l/_jcQT5ue9Y74P
https://dl.doubtnut.com/l/_yoCv47KrSfj4


→a = a1
→
i + a2

→
j + a3

→
kand

→
b = b1

→
i + b2

→
j + b3

→
k  are parallel, then 

a1

b1
=
a2

b2
=
a3

b3

.
 Which of the following Statements is/are correct ?

Watch Video Solution

103. The position vectors of the vertices A, BandC of a triangle are three

unit vectors →a,
→
b, and→c ,  respectively. A vector 

→
d is such that 

→
d ⋅ →a =

→
d ⋅

→
b =

→
d ⋅ →cand

→
d = λ

→
b + →c

.
 Then triangle ABC is a. acute

angled b. obtuse angled c. right angled d. none of these

Watch Video Solution

( )

104. If →a =
→
b = →a +

→
b = 1,  then �nd the value of →a -

→
b

.

Watch Video Solution

| | | | | | | |

https://dl.doubtnut.com/l/_yoCv47KrSfj4
https://dl.doubtnut.com/l/_ZeJ3WCcqX7dJ
https://dl.doubtnut.com/l/_btWmSxmduX3Q


105. Column I, Column II Collinear vectors, p.→a Coinitial vectors, q. 
→
b Equal

vectors, r. →c  Unlike vectors (same intitial point), s. 
→
d

Watch Video Solution

106. Statement 1: →a = 3,
→
b = 4and →a +

→
b = 5, then →a -

→
b = 5.

Statement 2: The length of the diagonals of a rectangle is the same.

Watch Video Solution

| | | | | | | |

107. A man travelling towards east at 8km/h �nds that the wind seems to

blow directly from the north On doubling the speed, he �nds that it

appears to come from the north-east. Find the velocity of the wind.

Watch Video Solution

https://dl.doubtnut.com/l/_hwn2nsBwZiXy
https://dl.doubtnut.com/l/_O1I3njhhoqhg
https://dl.doubtnut.com/l/_XgSihfneT77M


108. OABCDE is a regular hexagon of side 2 units in the XY-plane in the

�rst quadrant. O being the origin and OA taken along the x-axis. A point P

is taken on a line parallel to the z-axis through the centre of the hexagon

at a distance of 3 unit from O in the positive Z direction. Then �nd vector

AP.

Watch Video Solution

109. If →a = 7î - 4ĵ - 4k̂ and 
→
b = - 2î - ĵ + 2k̂,  determine vector →c  along the

internal bisector of the angle between of the angle between vectors

→a and
→
b such that →c = 5√6

Watch Video Solution

| |

110. Find a unit vector →c  if 
→
- i +

→
j -

→
k  bisects the angle between

→c and 3
→
i + 4

→
j .

Watch Video Solution

https://dl.doubtnut.com/l/_o2GRzYKyQKAM
https://dl.doubtnut.com/l/_lfUs9himsXEV
https://dl.doubtnut.com/l/_YG1Y4viWuESp


111. The vectors 2î + 3ĵ, 5î + 6ĵ and 8î + λĵ have initial points at (1, 1). Find

the value of λ so that the vectors terminate on one straight line.

Watch Video Solution

112. If →a,
→
b and →c  are three non-zero vectors, no two of which are collinear,

→a + 2
→
b is collinear with →c  and 

→
b + 3→c  is collinear with →a,  then �nd the

value of →a + 2
→
b + 6→c .

Watch Video Solution

| |

113. Check whether the given three vectors are coplanar or non-coplanar.

-2î - 2ĵ + 4k̂, - 2î + 4ĵ, 4î - 2ĵ - 2k̂

Watch Video Solution

https://dl.doubtnut.com/l/_YG1Y4viWuESp
https://dl.doubtnut.com/l/_VE9vgMJ0zilk
https://dl.doubtnut.com/l/_kYkHupZh0txn
https://dl.doubtnut.com/l/_tKGDv9gnil4P


114. Prove that the four points 6î - 7ĵ, 16î - 19ĵ - 4k̂, 3ĵ - 6k̂ and 

2î + 5ĵ + 10k̂ form a tetrahedron in space.

Watch Video Solution

115. Show, by vector methods, that the angularbisectors of a triangle are

concurrent and �nd an expression for the position vector of the point of

concurrency in terms of the position vectors of the vertices.

Watch Video Solution

116. Let 
→
A(t) = f1(t)î + f2(t)ĵ and

→
B(t) = g(t)î + g2(t)ĵ, t ∈ [0, 1], f1, f2, g1, g2

are continuous functions. If 
→
A(t) and

→
B(t) are non-zero vectors for all 

t and
→
A(0) = 2î + 3ĵ,

→
A(1) = 6î + 2ĵ,

→
B(0) = 3î + 2î and

→
B(1) = 2î + 6ĵ

Then,show that 
→
A(t) and

→
B(t) are parallel for some t.

Watch Video Solution

https://dl.doubtnut.com/l/_YQzRlRtIpdVx
https://dl.doubtnut.com/l/_lvJE8QdXS55y
https://dl.doubtnut.com/l/_ob3AraH4yQTF
https://dl.doubtnut.com/l/_pIPxPSGzAWvF


117. Find the least positive integral value of x for which the angle between

vectors →a = xî - 3ĵ - k̂ and 
→
b = 2xî + xĵ - k̂ is acute.

Watch Video Solution

118. If vectors →a = î + 2ĵ - k̂,
→
b = 2î - ĵ + k̂ and →c = λî + ĵ + 2k̂ are coplanar,

then �nd the value of (λ - 4).

Watch Video Solution

119. Find the values of λ such that x, y, z ≠ (0, 0, 0) and 

î + ĵ + 3k̂ x + 3î - 3ĵ + k̂ y + - 4î + 5ĵ z = λ xî + yĵ + zk̂ , where î, ĵ, k̂

are unit vector along coordinate axes.

Watch Video Solution

( ) ( ) ( ) ( )

https://dl.doubtnut.com/l/_pIPxPSGzAWvF
https://dl.doubtnut.com/l/_kR6NxH2vRpFO
https://dl.doubtnut.com/l/_NpcAuHPKv6uJ


120. A vector has component A1, A2andA3 in a right -handed rectangular

Cartesian coordinate system OXYZ
.
 The coordinate system is rotated

about the x-axis through an angel π /2 . Find the component of A in the

new coordinate system in terms of A1, A2, andA3

.

Watch Video Solution

121. The position vectors of the point A, B, C and D are 

3î - 2ĵ - k̂, 2î + 3ĵ - 4k̂, - î + ĵ + 2k̂ and 4 î + 5ĵ + λk̂,  respectively. If the

points A, B, C and D lie on a plane, �nd the value of λ.

Watch Video Solution

122. Let OACB be a parallelogram with O at the origin andOC a diagonal.

Let D be the midpoint of OA
.
 using vector methods prove that BDandCO

intersect in the same ratio. Determine this ratio.

Watch Video Solution

https://dl.doubtnut.com/l/_Yzpc4DyXkCrR
https://dl.doubtnut.com/l/_wmepvcBRkzP7
https://dl.doubtnut.com/l/_o0j8ZkoVQfiU


123. In a triangle ABC, DandE are points on BCandAC,  respectivley, such

that BD = 2DCandAE = 3EC
.
 Let P be the point of intersection of 

ADandBE
.
 Find BP /PE using the vector method.

Watch Video Solution

124. Prove by vector method that the line segment joining the mid-points

of the diagonals of a trapezium is parallel to the parallel sides and equal

to half of their di�erence.

Watch Video Solution

125. If the resultant of two forces is equal in magnitude to one of the

components and perpendicular to it direction, �nd the other components

using the vector method.

Watch Video Solution

https://dl.doubtnut.com/l/_o0j8ZkoVQfiU
https://dl.doubtnut.com/l/_ojpXEz7XTGOr
https://dl.doubtnut.com/l/_i3PQzYjBzWfU
https://dl.doubtnut.com/l/_CfOSdSC7kDFp


126. The axes of coordinates are rotated about the z-axis through an

angle of π /4 in the anticlockwise direction and the components of a

vector are 2√2, 3√2, 4. Prove that the components of the same vector in

the original system are -1, 5, 4.

Watch Video Solution

127. Prove that the sum of three vectors determined by the medians of a

triangle directed from the vertices is zero.

Watch Video Solution

128. If two side of a triangle are î + 2ĵ and î + k̂ , then �nd the length of

the third side.

Watch Video Solution

https://dl.doubtnut.com/l/_CfOSdSC7kDFp
https://dl.doubtnut.com/l/_rZcit91gV53O
https://dl.doubtnut.com/l/_kSqoMqh5Yb9x
https://dl.doubtnut.com/l/_o08Omfgoc0Pc


129. If in parallelogram ABCD, diagonal vectors are 
→
AC = 2î + 3ĵ + 4k̂ and

→
BD = - 6î + 7ĵ - 2k̂,  then �nd the adjacent side vectors → AB and 

→
AD

Watch Video Solution

130. Find the resultant of vectors →a = î - ĵ + 2k̂ and
→
b = î + 2ĵ - 4k̂

.
 Find

the unit vector in the direction of the resultant vector.

Watch Video Solution

131. Check whether the three vectors 2î + 2ĵ + 3k̂, - 3î + 3ĵ + 2k̂and3î + 4k̂

from a triangle or not

Watch Video Solution

132. The midpoint of two opposite sides of a quadrilateral and the

midpoint of the diagonals are the vertices of a parallelogram. Prove that

https://dl.doubtnut.com/l/_E9STTkPQLPCc
https://dl.doubtnut.com/l/_ExMxuI2UFmsV
https://dl.doubtnut.com/l/_z6pnYDdyXHTf
https://dl.doubtnut.com/l/_0B7IgDRAgEfg


using vectors.

Watch Video Solution

133. Prove that the lines joining the vertices of a tetrahedron to the

centroids of opposite faces are concurrent.

Watch Video Solution

134. Find the angle of vector →a = 6î + 2 ĵ - 3k̂ with x -axis.

Watch Video Solution

135. If the vectors 
→
α = aî + aĵ + ck̂,

→
β = î + k̂ and

→
γ = cî + cĵ + bk̂ are

coplanar, then prove that c is the geometric mean of a and b.

Watch Video Solution

https://dl.doubtnut.com/l/_0B7IgDRAgEfg
https://dl.doubtnut.com/l/_bkYSz3634tTF
https://dl.doubtnut.com/l/_4Da6flSJlrDu
https://dl.doubtnut.com/l/_MhE97nqD2ve3


136. The points with position vectors 60i + 3j, 40i - 8j, ai - 52j are collinear

if a. a = - 40 b. a = 40 c. a = 20 d. none of these

Watch Video Solution

137. Let α, β and γ be distinct real numbers. The points whose position

vector's are αî + βĵ + γk̂; βî + γĵ + αk̂ and γî + αĵ + βk̂ a. are collinear. b.

forms an equilateral triangle. c. forms a scalene triangle. d. forms a right

angled triangle.

Watch Video Solution

138. Let →a =
→
i -

→
k ,

→
b = x

→
i +

→
j + (1 - x)

→
k  and →c = y

→
i + x

→
j + (1 + x - y)

→
k  .

Then →a
→
b→c  depends on (A) only x (B) only y (C) Neither x nor y (D) both x

and y

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_qJ1olZijAkHS
https://dl.doubtnut.com/l/_3eBimE2KW5wa
https://dl.doubtnut.com/l/_2tZym5eFAIoV
https://dl.doubtnut.com/l/_RsToEdkGmwHI


139. In the ΔOAB, M is the mid-point of AB,C is a point on OM, such that

2OC=CM. X is a point on the side OB such that OX=2XB. The line XC is

produced to meet OA in Y. then, 
OY
YA

 is equal to

Watch Video Solution

140. If →a,
→
b are two non-collinear vectors, prove that the points with

position vectors →a +
→
b, →a -

→
b and →a + λ

→
b are collinear for all real values of 

λ
.

Watch Video Solution

141. If →a = î + ĵ + k̂,
→
b = 4î + 3ĵ + 4k̂ and →c = î + αĵ + βk̂ are linearly

dependent vectors & →c  = √3 , then ordered pair (α, β) is (a)(1, 1) (b) 

(1, - 1) (c) ( - 1, 1) (d) ( - 1, - 1)

Watch Video Solution

| |

https://dl.doubtnut.com/l/_RsToEdkGmwHI
https://dl.doubtnut.com/l/_dY4RPjpGnLS9
https://dl.doubtnut.com/l/_U7TdauqRwhMa
https://dl.doubtnut.com/l/_4x3EKiD3aNvz


142. The number of distinct real values of λ , for which the vectors 

-λ2î + ĵ + k, î - λ2ĵ + k̂andî + ĵ - λ2k̂ are coplanar is a. zero b. one c. two d.

three

Watch Video Solution

143. If 
→
AO +

→
OB =

→
BO +

→
OC , then A, B and C are (where O is the origin) a.

coplanar b. collinear c. non-collinear d. none of these

Watch Video Solution

144. Find a vector magnitude 5 units, and parallel to the resultant of the

vectors →a = 2î + 3ĵ - k̂ and 
→
b = î - 2ĵ + k̂

.

Watch Video Solution

https://dl.doubtnut.com/l/_4x3EKiD3aNvz
https://dl.doubtnut.com/l/_TOSFlYzrlmJj
https://dl.doubtnut.com/l/_e5T2pYWzsuKM


145. Show that the points A(1, - 2, - 8), B(5, 0, - 2)andC(11, 3, 7) are

collinear, and �nd the ratio in which B divides AC
.

Watch Video Solution

146. The position vectors of PandQ are 5î + 4ĵ + ak̂ and - î + 2ĵ - 2k̂ ,

respectively. If the distance between them is 7, then �nd the value of a
.

Watch Video Solution

147. Given three points are A( - 3, - 2, 0), B(3, - 3, 1)andC(5, 0, 2)
.
 Then

�nd a vector having the same direction as that of 
→
AB and magnitude

equal to 
→
AC

.

Watch Video Solution

| |

https://dl.doubtnut.com/l/_rE3SCJdmd3Vk
https://dl.doubtnut.com/l/_fSi3qOVL0jau
https://dl.doubtnut.com/l/_6kBWYp8Fz9ZI


148. Let ABCD be a p[arallelogram whose diagonals intersect at P and let 

O be the origin. Then prove that 
→
OA +

→
OB +

→
OC +

→
OD = 4

→
OP

.

Watch Video Solution

149. If ABCD is quadrilateral and EandF are the mid-points of ACandBD

respectively, prove that 
→
AB +

→
AD +

→
CB +

→
CD =4 

→
EF

.

Watch Video Solution

150. If ABCD is a rhombus whose diagonals cut at the origin O,  then

proved that 
→
OA +

→
OB +

→
OC +

→
OD =0

Watch Video Solution

151. Let D, EandF be the middle points of the sides BC, CAandAB,

respectively of a triangle ABC
.
 Then prove that 

→
AD +

→
BE +

→
CF =

→
0 .

https://dl.doubtnut.com/l/_vkvjkyWwOaxU
https://dl.doubtnut.com/l/_GcWYqeKmgI9e
https://dl.doubtnut.com/l/_p2xEFTJ3BEgZ
https://dl.doubtnut.com/l/_YnC4oFUoFx3g


Watch Video Solution

152. Consider the set of eight vectors V aî + bĵ + ck̂ : a, b, c ∈ {1 - 1} .

Three non-coplanar vectors cann be chosen from V in 2p ways, then p is

Watch Video Solution

[ ]

153. Find the direction cosines of the vector joining the points

A(1, 2, - 3)a ∩ B( - 1 - 2, 1) directed from A → B
.

Watch Video Solution

154. Find the direction cosines of the vector î + 2ĵ + 3k̂
.

Watch Video Solution

https://dl.doubtnut.com/l/_YnC4oFUoFx3g
https://dl.doubtnut.com/l/_f6zwRDpA5799
https://dl.doubtnut.com/l/_661MRxJXWdcJ
https://dl.doubtnut.com/l/_51Y00leKW1lr


155. The median AD of the triangle ABC is bisected at E and BE meets AC

at F. Find AF : FC.

Watch Video Solution

156. Vectors →a and
→
b are non-collinear. Find for what value of n vectors 

→c = (n - 2)→a +
→
b and

→
d = (2n + 1)→a -

→
b are collinear?

Watch Video Solution

157. i. If →a,
→
b and →c  are non-coplanar vectors, prove that vectors

3→a - 7
→
b - 4→c , 3→a - 2

→
b + →c  and →a +

→
b + 2→c  are coplanar.

Watch Video Solution

158. Prove that a necessary and su�cient condition for three vectors →a,
→
b

and →c  to be coplanar is that there exist scalars l, m, n not all zero

https://dl.doubtnut.com/l/_x7sQDhi7iyZ0
https://dl.doubtnut.com/l/_IWcJNb8E5M9w
https://dl.doubtnut.com/l/_3yFUVvf8Z0lQ
https://dl.doubtnut.com/l/_C6m7S6tB36El


simultaneously such that l→a + m
→
b + n→c =

→
0

.

Watch Video Solution

159. If →a,
→
b, →cand

→
d are distinct vectors such that 

→a × →c =
→
b ×

→
dand→a ×

→
b = →c ×

→
d,  prove that →a -

→
d .

→
b - →c ≠ 0,

Watch Video Solution

( ) ( )

160. If →a,
→
band→c  are non-coplanar vectors, prove that the four points 

2→a + 3
→
b - →c , →a - 2

→
b + 3→c , 3→a +  4

→
b - 2→cand→a - 6

→
b + 6→c  are coplanar.

Watch Video Solution

161. Find the unit vector in the direction of the vector →a = î + ĵ +  2k̂ .

Watch Video Solution

https://dl.doubtnut.com/l/_C6m7S6tB36El
https://dl.doubtnut.com/l/_7UcO9McPZ3eK
https://dl.doubtnut.com/l/_yQnsAPoUBGBs
https://dl.doubtnut.com/l/_7ezp9N9dD1TN
https://dl.doubtnut.com/l/_Ndmfdtof07te


162. let P an interioer point of a triangle ABC and AP, BP, CP meets the

sides BC, CA, AB in D, E, F,  respectively, Show that 
AP
PD =

AF
FB +

AE
EC

.

Watch Video Solution

163. Let →a,
→
band→c  be unit vectors, such that 

→a +
→
b + →c = →x , →a

.
→x = 1,

→
b

.
→x =

3
2

, →x = 2.  Then �nd the angle between

→c and →x

Watch Video Solution

| |

164. Let 
→
A and

→
B be two non-parallel unit vectors in a plane. If α

→
A +

→
B

bisects the internal angle between 
→
A and

→
B,  then �nd the value of α

.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_Ndmfdtof07te
https://dl.doubtnut.com/l/_RJtOYCICUsnE
https://dl.doubtnut.com/l/_OZ2bZzKVPeyl


165. If the vectors 3→p + →q; 5p - 3→qand2→p + →q; 4→p - 2→q are pairs of mutually

perpendicular vectors, then �nd the angle between vectors →pand→q
.

Watch Video Solution

166. P(1, 0, - 1), Q(2, 0, - 3), R( - 1, 2, 0)andS(3, - 2, - 1),  then �nd the

projection length of 
→
PQon

→
RS

.

Watch Video Solution

167. A, B, C, D are any four points, prove that 

→
AB

.
→
CD +

→
BC

.
→
AD +

→
CA

.
→
BD = 4(Area of △ ABC).

Watch Video Solution

168. Let →u = î + ĵ, →v = î - ĵ and →w = î + 2ĵ + 3k̂. If n̂ is a unit vector such

that →u ⋅ n̂ = 0 and →v ⋅ n̂ = 0, then →w ⋅ n̂  is| |

https://dl.doubtnut.com/l/_VV1Qp2tMtiPU
https://dl.doubtnut.com/l/_J3ceS95QIpeq
https://dl.doubtnut.com/l/_HPyGwyl2KT7U
https://dl.doubtnut.com/l/_4MTsSzYmFZki


Watch Video Solution

169. If the angel between unit vectors →aand
→
b600 , then �nd the value of 

→a -
→
b

.

Watch Video Solution

| |

170. →a +
→
b + →c =

→
0, →a = 3,

→
b = 5, →c = 9,�nd the angle between →a and 

→c .

Watch Video Solution

| | | | | |

171. Constant forces P1 = î + ĵ + k̂, P2 = - î + 2ĵ - k̂andP3 = - ĵ - k̂ act on a

particle at a point A
.
 Determine the work done when particle is displaced

from position A 4î - 3ĵ - 2k̂  to B 6î + ĵ - 3k̂
.

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_4MTsSzYmFZki
https://dl.doubtnut.com/l/_zHNcqZToxxhe
https://dl.doubtnut.com/l/_y4TQoCajNZmz
https://dl.doubtnut.com/l/_FeDCYFt51xpx


172. If →a, and
→
b are unit vectors , then �nd the greatest value of 

→a +
→
b + →a -

→
b

.

Watch Video Solution

| | | |

173. Let G1, G2andG3 be the centroids of the triangular faces 

OBC, OCAandOAB,  respectively, of a tetrahedron OABC
.
 If V1 denotes

the volumes of the tetrahedron OABCandV2 that of the parallelepiped

with OG1, OG2andOG3 as three concurrent edges, then prove that 

4V1 = 9V2

.

Watch Video Solution

174. Prove that î × →a × î + ĵ × →a × ĵ + k̂ × →a × k̂ = 2→a

Watch Video Solution

( ) ( ) ( )

https://dl.doubtnut.com/l/_AZ9mZTLBYJk9
https://dl.doubtnut.com/l/_WJVcSm2HE0nn
https://dl.doubtnut.com/l/_snHAkY2lx4xL


175. If î × →a - ĵ × î + ĵ × →a - k̂ × ĵ + k̂ × →a - î × k̂ = 0,  then

�nd vector →a
.
.

Watch Video Solution

[ ( ) ] [ ( ) ] [( ) ]

176. Let →a,
→
b, and →c  be any three vectors, then prove that [

→a ×
→
b

→
b × →c→c × →a]= →a

→
b→c 2

Watch Video Solution

[ ]

177. If →a
→
b→c = 2,  then �nd the value of 

→a + 2
→
b - →c →a -

→
b →a -

→
b - →c

.

Watch Video Solution

[ ]
[( )( )( )]

178. If →a,
→
b, →c  are mutually perpendicular unit vectors, �nd 2→a +

→
b + →c

.

W t h Vid S l ti

| |

https://dl.doubtnut.com/l/_s0sAKn8un2io
https://dl.doubtnut.com/l/_PNPuIWltKpZX
https://dl.doubtnut.com/l/_7nWaYYsC4VKd
https://dl.doubtnut.com/l/_h7KtyqoLbrKx


Watch Video Solution

179. If a, bandc are three non-cop0lanar vector, non-zero vectors then the

value of →a. →a
→
b × →c + →a.

→
b →c × →a + →a. →c →a ×

→
b.

Watch Video Solution

( ) ( ) ( )

180. Prove that vectors →u = al + a1l1 î + am + a1m1 ĵ + an + a1n1 k̂

→v = bl + b1l1 î + bm + b1m1 ĵ + bn + b1n1 k̂

→w = cl + c1l1 î + cm + c1m1 ĵ + cn + c1n1 k̂ are coplanar.

Watch Video Solution

( ) ( ) ( )
( ) ( ) ( )
( ) ( ) ( )

181. For any four vectors, prove that

→a ×
→
b × →c ×

→
d = →a→c

→
d

→
b −

→
b→c

→
d →a

Watch Video Solution

( ) ( ) [ ] [ ]

https://dl.doubtnut.com/l/_h7KtyqoLbrKx
https://dl.doubtnut.com/l/_0GGI3hc21G8D
https://dl.doubtnut.com/l/_WF82Yr1H3pcx
https://dl.doubtnut.com/l/_T5z4eVpfKpjB


182. If 
→
band→c  are two-noncollinear vectors such that →a ∣ ∣

→
b × →c ,  then

prove that →a ×
→
b . →a × →c  is equal to →a 2 →

b

.
→c

.

Watch Video Solution

( )

( ) ( ) | | ( )

183. If the vertices A,B,C of a triangle ABC are (1,2,3),(-1,0,0) ,(0,1,2) ,

respectively, then �nd ∠ABC.

Watch Video Solution

184. Let →a,
→
band→c  be pairwise mutually perpendicular vectors, such that 

→a = 1,
→
b = 2, →c = 2.  Then �nd the length of →a +

→
b + →c

Watch Video Solution

| | | | | | | |

https://dl.doubtnut.com/l/_chemUTiDPZsV
https://dl.doubtnut.com/l/_85m62r1Daj6f
https://dl.doubtnut.com/l/_U3EMGgLiMW77


185. Show that →a
→
b +

→
b →a is a perpendicular to →a

→
b -

→
b →a,  for any two

non-zero vectors →aand
→
b

.

Watch Video Solution

| | | | | | | |

186. If →a = 3,
→
b = 4 and the angle between →a and

→
bis120 ∘  . Then �nd

the value of 4→a + 3
→
b

Watch Video Solution

| | | |
| |

187. If →a,
→
b, and→c  be three non-coplanar vector and p, q, r constitute the

reciprocal system of vectors, then (la + mb + nc). (lp + mq + nr). is equals

to

Watch Video Solution

https://dl.doubtnut.com/l/_5O5SIxYTrV01
https://dl.doubtnut.com/l/_x3JJSqGRdJKn
https://dl.doubtnut.com/l/_5g4nmKF1Xe1c


188. Find | → a| and | → b| , if ( → a + → b)
.

→ a - → b = 8 and 

| → a| = 8| → b|

Watch Video Solution

189. Let →a,
→
b, and→cand→a ′ ,

→
b ′ , →c ′  are reciprocal system of vectors, then

prove that →a ′ ×
→
b ′ +

→
b ′ × →c ′ + →c ′ × →a ′ =

→a +
→
b + →c

→a
→
b→c

 .

Watch Video Solution

[ ]

190. If →a,
→
b and →c  are three non-coplanar vectors, then 

→a +
→
b + →c . →a +

→
b × →a + →c  equals a.0 b. →a

→
b→c  c. 2 →a

→
b→c  d. 

- →a
→
b→c

Watch Video Solution

( ) [( ) ( )] [ ] [ ]
[ ]

https://dl.doubtnut.com/l/_ytGZDilII0Az
https://dl.doubtnut.com/l/_NOUOmJWK4rar
https://dl.doubtnut.com/l/_CfKZEKCZSYoW


191. Find the vector equation of the plane passing through the points

having position vectors î + ĵ - 2k̂, 2i - ĵ + k̂andî + 2ĵ + k̂
.

Watch Video Solution

192. If →a ×
→
b =

→
b × →c ≠ 0, where→a,

→
b, and→c  are coplanar vectors, then for

some scalar k prove that →a + →c = k
→
b

.

Watch Video Solution

193. If →a = 2
→
i + 3

→
j -

→
k ,

→
b = -

→
i + 2

→
j - 4

→
kand→c =

→
i +

→
j +

→
k ,  then �nd

thevalue of →a ×
→
b

.
→a × →c .

Watch Video Solution

( )( )

https://dl.doubtnut.com/l/_vjXSqPA5as1P
https://dl.doubtnut.com/l/_c2oXRkn017Uz
https://dl.doubtnut.com/l/_aOvlYbdpiTM3


194. If the vectors →c , →a = xî + yĵ + zk̂ and
→
b = ĵ are such that →a, →c and

→
b

form a right-handed system, then �nd →c
.

Watch Video Solution

195. Given that →a

.
→
b = →a

.
→c , →a ×

→
b = →a × →c and →a is not a zero vector. Show

that 
→
b = →c

.

Watch Video Solution

196. If →a = 5, →a -
→
b = 8 and →a +

→
b = 10 , then �nd 

→
b

.

Watch Video Solution

| | | | | | | |

197. If A, B, C, D are four distinct point in space such that 
→
AB is not

perpendicular to 
→
CD and satis�es 

https://dl.doubtnut.com/l/_QnqerrIal40z
https://dl.doubtnut.com/l/_mKQUsLzfb7L1
https://dl.doubtnut.com/l/_kX9DkK8SCXQU
https://dl.doubtnut.com/l/_BVbI7W0wsbYR


→
AB.

→
CD = k

→
AD

2
+

→
BC

2
-

→
AC

2
-

→
BD

2
,  then �nd the value of k

.

Watch Video Solution

(| | | | | | | | )

198. If →a = 2î + 3ĵ - 5k̂,
→
b = mî + nĵ + 12k̂ and →a ×

→
b =

→
0,  then �nd (m, n)

.

Watch Video Solution

199. If →a = 2
→
b = 5 and →a ×

→
b = 8,  then �nd the value of →a.

→
b

.

Watch Video Solution

| | | | | |

200. Prove that →a -
→
b × →a +

→
b = 2 →a ×

→
b  and interpret it

geometrically.

Watch Video Solution

( ) ( ) ( )

https://dl.doubtnut.com/l/_BVbI7W0wsbYR
https://dl.doubtnut.com/l/_fDW2T9nIaYMN
https://dl.doubtnut.com/l/_chT8mYAJILqp
https://dl.doubtnut.com/l/_OGrMhrKnjjbI
https://dl.doubtnut.com/l/_p1sBQ04hhI8z


201. →a,
→
band→c  are unit vectors such that →a +

→
b + 3→c = 4.  Angle between 

→aand
→
bisθ1,  between 

→
band→c  is θ2 and between →aand→c  varies [π /6, 2π /3]

.

Then the maximum of cosθ1 + 3cosθ2is 3 b. 4 c. 2√2 d. 6

Watch Video Solution

| |

202. Prove that →a +
→
b

→
b + →c →c + →a = 2 →a

→
b →c

.

Watch Video Solution

[ ] [ ]

203. Let A, B, C be three unit vectors and A. B = A. C = 0.  If the angle

between B and C is 
π
6

 , then A is equals to

Watch Video Solution

204. The position vectors of the four angular points of a tetrahedron are

A ĵ + 2k̂ , B 3î + k̂ , C 4î + 3ĵ + 6k̂ andD 2î + 3ĵ + 2k̂
.
 Find the volume( ) ( ) ( ) ( )

https://dl.doubtnut.com/l/_p1sBQ04hhI8z
https://dl.doubtnut.com/l/_z96sxyYWzl58
https://dl.doubtnut.com/l/_E3yQT50trBnn
https://dl.doubtnut.com/l/_FlCOEx5aiif8


of the tetrahedron ABCD
.

Watch Video Solution

205. If the vectors 2î - 3ĵ, î + ĵ - k̂and3î - k̂ form three concurrent edges of

a parallelepiped, then �nd the volume of the parallelepiped.

Watch Video Solution

206. If →u, →v and →w are three non-coplanar vectors, then prove that 

→u + →v - →w . →u - →v × →v - →w = →u. →v × →w

Watch Video Solution

( ) [[( ) ( )]] ( )

207. Find the value of a so that the volume of the parallelepiped formed

by vectors î + aĵ + k, ĵ + ak̂ and aî + k̂ becomes minimum.

Watch Video Solution

https://dl.doubtnut.com/l/_FlCOEx5aiif8
https://dl.doubtnut.com/l/_BVE0EpntiXSk
https://dl.doubtnut.com/l/_woUje2iXhR2L
https://dl.doubtnut.com/l/_oC7syLMOiNJP


208. If →a = 2î + 3ĵ - 5k̂,
→
b = mî + nĵ + 12k̂ and →a ×

→
b =

→
0,  then �nd (m, n)

.

Watch Video Solution

209. Prove that 
→
l →m→n →a

→
b→c =

→
l . →a

→
l .

→
b

→
l . →c

→m. →a →m.
→
b →m. →c

→n. →a →n.
→
b →n. →c

 .

Watch Video Solution

[ ][ ] | |

210. Find the altitude of a parallelopiped whose three coterminous edges

are vectors 
→
A = î + ĵ + k̂,

→
B = 2î + 4ĵ - k̂and

→
C = î + ĵ + 3k̂with

→
A and

→
B as

the sides of the base of the parallopiped.

Watch Video Solution

https://dl.doubtnut.com/l/_7F2MEfFTzdZM
https://dl.doubtnut.com/l/_I5jDWL7sN5ec
https://dl.doubtnut.com/l/_vUJJ542vM28R


211. If →a and 
→
b are two vectors such that →a = 2,

→
b = 3 and →a.

→
b = 4,

then �nd the value of →a -
→
b

Watch Video Solution

| | | |
| |

212. Prove that

→
R +

→
R

.
→
β ×

→
β ×

→
α

→
α

→
α ×

→
β 2

+

→
R

.
→
α ×

→
α ×

→
β

→
β

→
α ×

→
β 2

=

→
R

→
α

→
β

→
α ×

→
β

→
α ×

→
β 2

Watch Video Solution

[ ( )]
| |

[ ( ) ]
| |

[ ]( )
| |

213. If →a,
→
b, and →c  are non-coplanar unit vectors such that 

→a ×
→
b × →c =

→
b + →c

√2
,

→
b and →c  are non-parallel, then prove that the angle

between →a and
→
b, is3π /4.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_GyqAtZnWkKIA
https://dl.doubtnut.com/l/_PDs8pBADVSCd
https://dl.doubtnut.com/l/_dE1aHMDhrUmi


214. If →a = 5, →a -
→
b = 8 and →a +

→
b = 10 , then �nd 

→
b

.

Watch Video Solution

| | | | | | | |

215. If →a and 
→
b are two given vectors and k is any scalar, then �nd the

vector →r  satisfying →r × →a + k→r =
→
b.

Watch Video Solution

216. →a,
→
band→c  are three non-coplanar ,non-zero vectors and →r  is any vector

in space, then

→a ×
→
b × →r × →c +

→
b × →c × →r × →a + →c × →a × →r ×

→
b  is equal to

Watch Video Solution

( ) ( ) ( ) ( ) ( ) ( )

https://dl.doubtnut.com/l/_4pvSJhkDKczp
https://dl.doubtnut.com/l/_egAhDRVl99SL
https://dl.doubtnut.com/l/_EpBebddRdhQV


217. If vector →x  satisfying →x × →a + →x .
→
b →c =

→
d is given 

→x = λ→a + →a ×

→a ×
→
d × →c

→a. →c →a 2
 , then �nd the value of λ

.

Watch Video Solution

( )
( )

( )| |

218. Let â, b̂ ,and ĉ be the non-coplanar unit vectors. The angle between b̂

and ĉ is α , between ĉ and â is β and between â and b̂ is γ . If 

A âcosα, 0 , B b̂cosβ, 0  and C ĉcosγ, 0 ,  then show that in triangle 

ABC,  
â × b̂ × ĉ

sinA
=

b̂ × ĉ × â

sinB
=

ĉ × â × b̂

sinC

Watch Video Solution

( ) ( ) ( )

| ( )| | ( )| | ( )|

219. Find the vector of length 3 unit which is perpendicular to î + ĵ + k̂

and lies in the plane of î + ĵ + k̂ and 2î - 3ĵ .

Watch Video Solution

https://dl.doubtnut.com/l/_Ma29BZU3zsbk
https://dl.doubtnut.com/l/_FcKki55BZjpz
https://dl.doubtnut.com/l/_HKF6ScfkYgnh
https://dl.doubtnut.com/l/_cmWBHdX2M3sr


220. If 
→
b is not perpendicular to →c ,  then �nd the vector →r  satisfying the

equation →r ×
→
b = →a ×

→
b and →r . →c = 0.

Watch Video Solution

221. If →a,
→
band→c  are three non coplanar vectors, then 

→a +
→
b + →c →a +

→
b × →a + →c  is :

Watch Video Solution

( )[( ) ( )]

222. Let →a,
→
b and →c  be three non-zero vectors such that →a +

→
b + →c = 0 and

λ
→
b × →a +

→
b × →c + →c × →a = 0,  then �nd the value of λ

Watch Video Solution

223. Prove that →a. î →a × î + →a. j →a × ĵ + →a. k̂ →a × k̂ = 0.

Watch Video Solution

( )( ) ( )( ) ( )( )

https://dl.doubtnut.com/l/_cmWBHdX2M3sr
https://dl.doubtnut.com/l/_rDzqIGtsUmEv
https://dl.doubtnut.com/l/_ur5KEb8sAUU2
https://dl.doubtnut.com/l/_SCbBhqVnMokI


224. If →a ×
→
b 2 + →a.

→
b 2 = 144 and →a = 4,  then �nd the value of 

→
b

.

Watch Video Solution

( ) ( ) | | | |

225. A particle has an angular speed of 3 rad/s and the axis of rotation

passes through the points (1, 1, 2)and(1, 2, - 2)
.
 Find the velocity of the

particle at point P(3, 6, 4)
.

Watch Video Solution

226. Find the moment of 
→
F about point (2, -1, 3), where force 

→
F = 3î + 2ĵ - 4k̂ is acting on point (1, -1, 2).

Watch Video Solution

https://dl.doubtnut.com/l/_SCbBhqVnMokI
https://dl.doubtnut.com/l/_sinPa1iORvn3
https://dl.doubtnut.com/l/_x47wQEcLwW9j
https://dl.doubtnut.com/l/_8EFq9FPcc9V0


227. Given →a =
→
b = 1and →a +

→
b = √3.  If →c  is a vector such that 

→c - →a - 2
→
b = 3 →a ×

→
b ,  then �nd the value of →c .

→
b

Watch Video Solution

| | | | | |
( )

228. Let →a = a1î + a2ĵ + a3k̂,
→
b = b1î + b2ĵ + b3k̂ and →c = c1î + c2ĵ + c3k̂ be

three non-zero vectors such that →c  is a unit vector perpendicular to both 

→a and 
→
b . If the angle between a and b is 

π
6

,  then prove that 

a1 a2 a3

b1 b2 b3

c1 c2 c3

2

=
1
4

a2
1 + a2

2 + a2
3 b2

1 + b2
2 + b2

3

Watch Video Solution

| | ( )( )

229. Statement 1: →a,
→
b, and→c  are three mutually perpendicular unit vectors

and 
→
d is a vector such that →a,

→
b, →cand

→
d are non-coplanar. If 

→
d

→
b→c =

→
d→a

→
b =

→
d→c→a = 1, then

→
d = →a +

→
b + →c . Statement 2: [ ] [ ] [ ]

https://dl.doubtnut.com/l/_FdjPd25FGacv
https://dl.doubtnut.com/l/_nGxfSmoROMXM
https://dl.doubtnut.com/l/_Cu1MAN7UlIzY


→
d

→
b→c =

→
d→a

→
b =

→
d→c→a ; then 

→
d equally inclined to →a,

→
b and →c .  

(a) statement 1 is true but statement 2 is false. (b) statement 2 is true but

statement 1 is false. (c)both the statements are true. (d) both the

statements are false.

Watch Video Solution

[ ] [ ] [ ]

230. If the volume of a parallelepiped whose adjacent edges are

→a = 2î + 3ĵ + 4k̂,
→
b = î + αĵ + 2k̂, →c = î + 2ĵ + αk̂ is 15, then �nd the value of

α if (α > 0)
.

Watch Video Solution

231. Prove that 
→
l →m→n →a

→
b→c =

→
l . →a

→
l .

→
b

→
l . →c

→m. →a →m.
→
b →m. →c

→n. →a →n.
→
b →n. →c

 .

Watch Video Solution

[ ][ ] | |

https://dl.doubtnut.com/l/_Cu1MAN7UlIzY
https://dl.doubtnut.com/l/_wQa5xQl5e9hc
https://dl.doubtnut.com/l/_I4JzLVQoZEM6
https://dl.doubtnut.com/l/_YrygFqJ2VLbH


232. Using dot product of vectors, prove that a parallelogram, whose

diagonals are equal, is a rectangle

Watch Video Solution

233. If a + 2b + 3c = 4,  then �nd the least value (to the nearest integer) of

a2 + b2 + c2
.

Watch Video Solution

234. In any triangle ABC,  prove the projection formulaa = bcosC + ccosB

using vector method.

Watch Video Solution

235. Prove that an angle inscribed in a semi-circle is a right angle using

vector method.

W h Vid S l i

https://dl.doubtnut.com/l/_YrygFqJ2VLbH
https://dl.doubtnut.com/l/_6EOzdHABP6HN
https://dl.doubtnut.com/l/_izrinFCVvhgQ
https://dl.doubtnut.com/l/_Wn69OArrT6fI


Watch Video Solution

236. If →a. î = →a. î + ĵ = →a. î + ĵ + k̂  , then �nd the unit vector →a

Watch Video Solution

( ) ( )

237. Prove by vector method that cos(A + B) = cosAcosB - sinAsinB
.

Watch Video Solution

238. If the scalar projection of vector xî - ĵ + k̂ on vector 2î - ĵ + 5k̂, is
1

√30

,then �nd the value of x
.

Watch Video Solution

239. If →a = xî + (x - 1)ĵ + k̂ and
→
b = (x + 1)î + ĵ + ak̂ make an acute angle 

∀x ∈ R,  then �nd the values of a
.

https://dl.doubtnut.com/l/_Wn69OArrT6fI
https://dl.doubtnut.com/l/_RyqFjfEhOHVO
https://dl.doubtnut.com/l/_N03P1cC3oBXi
https://dl.doubtnut.com/l/_pFdstcrKoeRM
https://dl.doubtnut.com/l/_T0Z78ku4vtt3


Watch Video Solution

240. A unit vector a makes an angle 
π
4

 with z-axis. If a + i + j is a unit

vector, then a can be equal to

Watch Video Solution

241. if →a,
→
b and →c  are there mutually perpendicular unit vectors and →a ia a

unit vector then �nd the value of 2→a +
→
b + →c 2

Watch Video Solution

| |

242. If →a,
→
b, and →c  be non-zero vectors such that no two are collinear or 

→a ×
→
b × →c =

1
3

→
b →c →a

.
 If θ is the acute angle between vectors 

→
b and →c  ,

then �nd the value of sinθ
.

Watch Video Solution

( ) | | | |

https://dl.doubtnut.com/l/_T0Z78ku4vtt3
https://dl.doubtnut.com/l/_Wx5kqN0aHYbX
https://dl.doubtnut.com/l/_EOaQwasfQH1Z
https://dl.doubtnut.com/l/_OuYzPNQVig4x


243. If →p, →q, →r  denote vector 
→
b × →c , →c × →a, →a ×

→
b , respectively, show that →a

is parallel to →q × →r ,
→
b is parallel →r × →p, →c  is parallel to →p × →q.

Watch Video Solution

244. If →a and 
→
b be two non-collinear unit vector such that 

→a × →a ×
→
b =

1
2

→
b,  then �nd the angle between →a and 

→
b.

Watch Video Solution

( )

245. Show that →a -
→
b × →a +

→
b = 2 →a ×

→
b

.

Watch Video Solution

( ) ( ) ( )

246. Prove that →a.
→
b × î î + →a.

→
b × ĵ ĵ + →a.

→
b × k̂ k̂ = →a ×

→
b.

Watch Video Solution

( ( ) ) ( ( )) ( ( ))

https://dl.doubtnut.com/l/_UXkkkWTg9a9F
https://dl.doubtnut.com/l/_qW1QaCBgyoue
https://dl.doubtnut.com/l/_qNYmZGhaFh5L
https://dl.doubtnut.com/l/_Af18LXWf6HOG


247. For any four vectors, →a,
→
b, →c  and 

→
d prove that 

→
d. →a ×

→
b × →c ×

→
d =

→
b.

→
d →a →c  

→
d .

Watch Video Solution

( ( ( ))) ( )[ ]

248. If →a,
→
b, and →c  are three vectors such that

→a ×
→
b = →c ,

→
b × →c = →a, →c × →a =

→
b,  then prove that →a =

→
b = →c .

Watch Video Solution

| | | | | |

249. If →a = →p + →q, →p ×
→
b = 0and→q

.
→
b = 0,  then prove that 

→
b × →a ×

→
b

→
b

.
→
b

= →q
.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_8gxazvB3OKxU
https://dl.doubtnut.com/l/_q3qguoeSJriZ
https://dl.doubtnut.com/l/_WE7Lxovs2yDA


250. If →a = î + ĵ + k̂ and
→
b = î - 2ĵ + k̂,  then �nd vector →c  such that 

→a. →c = 2 and →a × →c =
→
b

.

Watch Video Solution

251. If non-zero vectors →a and
→
b are perpendicular to each other, then the

solution of the equation →r × →a =
→
b is given by

Watch Video Solution

252. If →a,
→
b, and →c  are mutually perpendicular vectors of equal

magnitudes, then �nd the angle between vectors →a and →a +
→
b + →c

.

Watch Video Solution

253. If →a,
→
b, →c  are unit vectors satisfying the condition →a +

→
b + →c = 0 then

show that →a.
→
b +

→
b. →c + →c . →a = - 3/2.

https://dl.doubtnut.com/l/_PutKP2eZrugB
https://dl.doubtnut.com/l/_0zvX5NFHLkhA
https://dl.doubtnut.com/l/_VlUkpT9X91NG
https://dl.doubtnut.com/l/_mRNCr8yfiShP


Watch Video Solution

254. If three unit vectors →a,
→
b, and →c  satisfy →a +

→
b + →c = 0,  then �nd the

angle between →a and
→
b

.

Watch Video Solution

255. If →a +
→
b = →c and →a +

→
b = →c ,  then �nd the angle between

→a and
→
b

.

Watch Video Solution

| | | | | |

256. Find the angle between the vectors î - 2ĵ + 3k̂ and 3î - 2ĵ + k̂
.

Watch Video Solution

https://dl.doubtnut.com/l/_mRNCr8yfiShP
https://dl.doubtnut.com/l/_CHBuNugz2h4Y
https://dl.doubtnut.com/l/_KGWoqrGN22Kh
https://dl.doubtnut.com/l/_8Tuxke3fGXc5


257. If →r . î = →r . ĵ = →r . k̂and →r = 3,  then �nd the vector →r
.

Watch Video Solution

| |

258. If →a,
→
b, and→c  are non-zero vectors such that →a.

→
b = →a. →c ,  then �nd the

geometrical relation between the vectors.

Watch Video Solution

259. Find the projection of vector î + 3ĵ + 7k̂ on the vector 7î - ĵ + 8k̂
.

Watch Video Solution

260. If θ is th angle between the unit vectors a and b , then prove that

cos
θ
2

=
1
2

→a +
→
b ,and sin

θ
2

=
1
2

→a -
→
b

Watch Video Solution

( ) | | ( ) | |

https://dl.doubtnut.com/l/_MuOnoS6I7YbS
https://dl.doubtnut.com/l/_ARA6nqabBS9F
https://dl.doubtnut.com/l/_syKBTIWJmKwi
https://dl.doubtnut.com/l/_z0luAF1WnZth


261. Let →a,
→
b, and →c  be three non-coplanar unit vectors such that the

angle between every pair of them is pi/3   . If veca × vecb + vecb × vecc =p

veca +q vecb +r vecc , where p,q and r are scalars, then the value of p 2

+2q 2 +r 2 /q2   is

Watch Video Solution

262. Given unit vectors m̂, n̂ and p̂ such that angel between m̂ and n̂ is α

and angle between p̂ and m̂ × n̂  is also α, then n̂p̂m̂ =

Watch Video Solution

( ) [ ]

263. Let →a,
→
b, and→c  be non-coplanar vectors and let the equation →a ′ ,

→
b ′ , →c ′

are reciprocal system of vector →a,
→
b, →c ,  then prove that 

→a × →a ′ +
→
b ×

→
b ′ + →c × →c ′  is a null vector.

Watch Video Solution

https://dl.doubtnut.com/l/_z0luAF1WnZth
https://dl.doubtnut.com/l/_Sw4g9VHWhfjg
https://dl.doubtnut.com/l/_9FuOuv5te95P
https://dl.doubtnut.com/l/_t3VpK3TADWxc


264. Vector 
→
OA = î + 2ĵ + 2k̂ turns through a right angle passing through

the positive x-axis on the way. Show that the vector in its new position is

4î - ĵ - k̂

√2

.

Watch Video Solution

265. Find →a ×
→
b  , if →a = î - 7ĵ + 7k̂ and

→
b = 3î - 2ĵ + 2k̂

.

Watch Video Solution

| |

266. Let the vectors →a and
→
b be such that 

→a = 3 and
→
b =

√2

3
, then, →a ×

→
b is a unit vector, if the angel between 

→a and
→
b is?

Watch Video Solution

| | | |

https://dl.doubtnut.com/l/_Su2h0f1k5tE0
https://dl.doubtnut.com/l/_vB6ufQb9mCRR
https://dl.doubtnut.com/l/_ucu491xYCLki


267. Show that →a -
→
b × →a +

→
b = 2 →a ×

→
b

.

Watch Video Solution

( ) ( ) ( )

268. Let →a = î + 4ĵ + 2k̂,
→
b = 3î - 2ĵ + 7k̂and→c = 2î - ĵ + 4k̂

.
 Find a vector 

→
d

which is perpendicular to both →a and 
→
b and →c .

→
d = 15.

Watch Video Solution

269. If A, BandC are the vetices of a triangle ABC,  then prove sine rule 

a
sinA

=
b

sinB
=

c
sinC

.

Watch Video Solution

270. Using cross product of vectors , prove that

sin(A + B) = sinAcosB + cosAsinB .

Watch Video Solution

https://dl.doubtnut.com/l/_1eXgJ100dFyY
https://dl.doubtnut.com/l/_r7yOD83Z86kw
https://dl.doubtnut.com/l/_YYK8IeXK3WkE
https://dl.doubtnut.com/l/_V8HVFAcBwyNs


271. Find a unit vector perpendicular to the plane determined by the

points (1, - 1, 2), (2, 0, - 1) and (0, 2, 1)
.

Watch Video Solution

272. If →a and 
→
b are two vectors, then prove that →a ×

→
b 2 =

→a. →a →a.
→
b

→
b. →a

→
b.

→
b

 .

Watch Video Solution

( ) | |

273. In isosceles triangles ABC,
→
AB =

→
BC = 8,  a point E divides AB

internally in the ratio 1:3, then �nd the angle between

→
CEand

→
CA where

→
CA = 12

.

Watch Video Solution

| | | |

( | | )

https://dl.doubtnut.com/l/_V8HVFAcBwyNs
https://dl.doubtnut.com/l/_D0lSOh6uVheb
https://dl.doubtnut.com/l/_PRmIppWMv0eB
https://dl.doubtnut.com/l/_bmpImNB4TdIf


274. Prove that in a tetrahedron if two pairs of opposite edges are

perpendicular , then the third pair is also perpendicular.

Watch Video Solution

275. Let →a,
→
b, and →c  are vectors such that 

→a = 3,
→
b = 4 and →c = 5, and →a +

→
b  is perpendicular to →c ,

→
b + →c

is perpendicular to →a and →c + →a  is perpendicular to 
→
b

.
 Then �nd the

value of →a +
→
b + →c  .

Watch Video Solution

| | | | | | ( ) ( )
( )

| |

276. If →a =
→
b = →a +

→
b = 1,  then �nd the value of →a -

→
b

.

Watch Video Solution

| | | | | | | |

277. If 
→
A = 4î + 6ĵ and 

→
B = 3ĵ + 4k̂,  then �nd the component of 

→
A along 

→
B

https://dl.doubtnut.com/l/_KbBxKudCmMdk
https://dl.doubtnut.com/l/_Px2XUP1Ztrma
https://dl.doubtnut.com/l/_2kCHUVhFXwWb
https://dl.doubtnut.com/l/_63XpJB9cvfLN


Watch Video Solution

278. A particle acted by constant forces 4î + ĵ - 3k̂ and 3î + 9̂j - k̂ is

displaced from point î + 2ĵ + 3k̂ to point 5î + 4ĵ + k̂
.
 �nd the total work

done by the forces in SI units.

Watch Video Solution

279. If →a,
→
b, →c  are three mutually perpendicular unit vectors, then prove

that  →a +
→
b + →c∣   = √3  

Watch Video Solution

∣

280. Let →a = xî + 12ĵ - k̂,
→
b = 2î + 2xĵ + k̂and→c = î + k̂

.
 If the ordered set 

→
b→c→a  is left handed, then �nd the values of x

.

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_63XpJB9cvfLN
https://dl.doubtnut.com/l/_eefiNjUYf5C1
https://dl.doubtnut.com/l/_fzGlPzXY8TeW
https://dl.doubtnut.com/l/_GpF7OxEDCROn


281. If →a,
→
b, and→c  are three non-coplanar vectors, then �nd the value of 

→a.
→
b × →c

→
b. →c × →a

+

→
b. →c × →a

→c . →a ×
→
b

+

→c .
→
b × →a

→a.
→
b × →c

Watch Video Solution

( )
( )

( )

( )
( )
( )

282. If →a,
→
b, →cand

→
d are the position vectors of the vertices of a cyclic

quadrilateral ABCD,  prove that 

→a ×
→
b +

→
b ×

→
d +

→
d × →a

→
b - →a .

→
d - →a

+

→
b × →c + →c ×

→
d +

→
d ×

→
b

→
b - →c .

→
d - →c

= 0
.

Watch Video Solution

| |
( ) ( )

| |
( ) ( )

283. The position vectors of the vertices of a quadrilateral with A as origin

are B
→
b , D

→
d andC l

→
b + m

→
d

.
 Prove that the area of the quadrialateral

is 
1
2

(l + m)
→
b ×

→
d

.

Watch Video Solution

( ) ( ) ( )
| |

https://dl.doubtnut.com/l/_YUuNzOSFRB3I
https://dl.doubtnut.com/l/_17cAAdKfHFQM
https://dl.doubtnut.com/l/_dz3hN1D6A31u


284. If →a ×
→
b = →c ×

→
dand→a × →c =

→
b ×

→
d,  then show that →a -

→
d,  is parallel to

→
b - →c

Watch Video Solution

285. Show by a numerical example and geometrically also that

→a ×
→
b = →a × →c  does not imply 

→
b = →c

Watch Video Solution

286. In triangle ABC ,points D, EandF are taken on the sides 

BC, CAandAB,  respectively, such that 
BD
DC

=
CE
EA

=
AF
FB

= n
.
 Prove that 

△ DEF =
n2 - n + 1

(n + 1)2 △ (ABC)
.

Watch Video Solution

https://dl.doubtnut.com/l/_dz3hN1D6A31u
https://dl.doubtnut.com/l/_afWnB37Rka1n
https://dl.doubtnut.com/l/_xiwO74Rvb0QP
https://dl.doubtnut.com/l/_pPtlCxctFzvc


287. Let A, B, C be points with position vectors 

2î - ĵ + k̂, î + 2ĵ + 3k̂and3î + ĵ + 2k̂ respectively. Find the shortest distance

between point B and plane OAC
.

Watch Video Solution

288. Let →a and
→
b be unit vectors such that →a +

→
b = √3 . Then �nd the

value of 2→a + 5
→
b . 3→a +

→
b + →a ×

→
b

.

Watch Video Solution

| |
( ) (( ))

289. If u and v are two non-collinear unit vectors such that

→u × →v = ∣  
→u − →v

2
   , then the value of ∣ →u × →u × →v ∣

2 is equal to

Watch Video Solution

| | ∣ ( )

https://dl.doubtnut.com/l/_zw7DZGXSuFdN
https://dl.doubtnut.com/l/_dFvWtDBURp9Z
https://dl.doubtnut.com/l/_WE1AJTnnmUTw


290. A rigid body is spinning about a �xed point (3,-2,-1) with an angular

velocity of 4 rad/s, the axis of rotation being in the direction of (1,2,-2).

Find the velocity of the particle at point (4,1,1).

Watch Video Solution

291. →r × →a =
→
b × →a; →r ×

→
b = →a ×

→
b; →a ≠

→
0;

→
b ≠

→
0; →a ≠ λ

→
b, and→a  is not

perpendicular to 
→
b,  then �nd →r  in terms of →aand

→
b

.

Watch Video Solution

292. If →a = 2,  then �nd the value of →a × î 2 + →a × ĵ 2 + →a × k̂ 2
.

Watch Video Solution

| | | | | | | |

293. If →a,
→
b, →c  are position vectors of the vertices A, B, C of a triangle ABC,

show that the area of the triangle ABC is 
1
2

→a ×
→
b +

→
b × →c + →c × →a . Also[ ]

https://dl.doubtnut.com/l/_1uhYpSLtukVS
https://dl.doubtnut.com/l/_wxNJWJOD8uWL
https://dl.doubtnut.com/l/_xwdF0X1yBMN2
https://dl.doubtnut.com/l/_uIGQT2vwhYoG


deduce the condition for collinearity of the points A, B and C.

Watch Video Solution

294. A, B, CandD are any four points in the space, then prove that 

→
AB ×

→
CD +

→
BC ×

→
AD +

→
CA ×

→
BD = 4 (area of ABC ).

Watch Video Solution

| |

295. Find the area of the parallelogram whose adjacent sides are

determined by the vectors →a = î - ĵ + 3k̂and
→
b = 2î - 7ĵ + k̂

.

Watch Video Solution

296. Using vectors, �nd the area of the triangle with vertices A (1, 1, 2), B

(2, 3, 5) and C (1, 5, 5).

Watch Video Solution

https://dl.doubtnut.com/l/_uIGQT2vwhYoG
https://dl.doubtnut.com/l/_BL9Nn6BVr90y
https://dl.doubtnut.com/l/_wsNLhp4WmCuw
https://dl.doubtnut.com/l/_3rKwATWh1FOC


297. Let →a,
→
band→c  be three verctors such that →a ≠ 0, →a = →c = 1,

→
b = 4

and 
→
b × →c = √15

.
 If 

→
b - 2→c = λ→a,  then �nd the value of λ

Watch Video Solution

| | | | | |
| |

298. Find the area of a parallelogram whose diagonals are

→a = 3î + ĵ - 2k̂ and
→
b = î - 3ĵ + 4k̂

.

Watch Video Solution

299. If →a and
→
b are unit vectors such that 

→a +
→
b . 2→a + 3

→
b × 3→a - 2

→
b = 0 , then angle between →a and 

→
b is

A. a.0

B. b. π /2

C. c. π

D. d. indeterminate

( ) [( ) ( )]

https://dl.doubtnut.com/l/_GYYploSHvuiq
https://dl.doubtnut.com/l/_klLphZsTtKZD
https://dl.doubtnut.com/l/_810NL4JGd7cV


Watch Video Solution

300. If →aand
→
b are any two unit vectors, then �nd the greatest positive

integer in the range of 
3 →a +

→
b

2
+ 2 →a -

→
b  .

Watch Video Solution

| |
| |

301. If the vectors →a,
→
b, and→c  form the sidesBC, CAandAB,  respectively, of

triangle ABC, then

A. (a)→a

.
→
b +

→
b

.
→c + →c

.
→a = 0

B. (b)→a ×
→
b =

→
b × →c = →c × →a

C. (c). →a

.
→
b =

→
b

.
→c = →c

.
→a

D. (d). →a ×
→
b +

→
b × →c + →c × →a = 0

https://dl.doubtnut.com/l/_810NL4JGd7cV
https://dl.doubtnut.com/l/_NE13OJGSRbPn
https://dl.doubtnut.com/l/_s2PydizrsR99


Watch Video Solution

302. Let →u be a vector on rectangular coordinate system with sloping

angle 600
.
 Suppose that →u - î  is geometric mean of 

→u and →u - 2î , whereî is the unit vector along the x-axis. Then �nd the

value of √2 + 1 →u
.

Watch Video Solution

| |
| | | |

( ) | |

303. Two adjacent sides of a parallelogram ABCD are given by 

→
AB = 2î + 10ĵ + 11k̂and

→
AD = - î + 2ĵ + 2k̂

.
 The side AD is rotated by an

acute angle α in the plane of the parallelogram so that AD becomes AD ′
.

If AD′  makes a right angle with the side AB,  then the cosine of the angel 

α is given by 
8
9

 b. 
√17

9
 c. 

1
9

 d. 
4√5

9

Watch Video Solution

https://dl.doubtnut.com/l/_s2PydizrsR99
https://dl.doubtnut.com/l/_4UO7Nq2cOFWF
https://dl.doubtnut.com/l/_eeG298uPlQtL


304. Let →a,
→
b, and→c  be non-coplanar unit vectors, equally inclined to one

another at an angleθ then →a
→
b→c  in terms of θ is equal to :

Watch Video Solution

[ ]

305. Given three vectors →a,
→
b, and→c  two of which are non-collinear. Further

if →a +
→
b  is collinear with →c ,

→
b + →c  is collinear with 

→a, →a =
→
b = →c = √2

.
 Find the value of →a.

→
b +

→
b. →c + →c . →a a. 3 b. -3 c. 0 d.

cannot be evaluated

Watch Video Solution

( ) ( )
| | | | | |

306. Find the value of a so that the volume of the parallelepiped formed

by vectors î + aĵ + k, ĵ + ak̂ and aî + k̂ becomes minimum.

Watch Video Solution

https://dl.doubtnut.com/l/_gYrEelNEUzrg
https://dl.doubtnut.com/l/_6i0RKlqCwBwR
https://dl.doubtnut.com/l/_PTY3VbIQ1cFx


307. A1, A2, ..., An are the vertices of a regular plane polygon with n sides

and O as its centre. Show that 

n

∑
i= 1

→
OAi ×

→
OAi+ 1 = (1 - n)

→
OA2 ×

→
OA1

Watch Video Solution

( )

308. If c is a given non-zero scalar, and 
→
A and 

→
B are given non-zero vector

such that 
→
A ⊥

→
B,  then �nd vector 

→
X which satis�es the equation 

→
A.

→
X = c and

→
A ×

→
X =

→
B

.

Watch Video Solution

309. A, B, CandD are any four points in the space, then prove that 

→
AB ×

→
CD +

→
BC ×

→
AD +

→
CA ×

→
BD = 4 (area of ABC ).

Watch Video Solution

| |

https://dl.doubtnut.com/l/_ST6Z9CxWj6Ok
https://dl.doubtnut.com/l/_FDv7hkK9qb89
https://dl.doubtnut.com/l/_kGAS3Gu9gHRy


310. If a, bandc are three non-cop0lanar vector, non-zero vectors then the

value of →a. →a
→
b × →c + →a.

→
b →c × →a + →a. →c →a ×

→
b.

Watch Video Solution

( ) ( ) ( )

311. Let 
→
A = 2

→
i +

→
k ,

→
B =

→
i +

→
j +

→
k

.
 

→
C = 4î - 3ĵ + 7k̂ Determine a vector 

→
R

satisfying 
→
R ×

→
B =

→
C ×

→
B and 

→
R.

→
A = 0.

Watch Video Solution

312. Determine the value of c so that for all real x , vectors 

cxî - 6ĵ - 3k̂ and xî + 2ĵ + 2cxk̂ make an obtuse angle with each other.

Watch Video Solution

313. If →r = x1
→a ×

→
b + x2

→
b × →c + x3

→c × →a  and 4 →a
→
b→c = 1, then 

x1 + x2 + x3 is equal to (A) 
1
2

→r . →a +
→
b + →c  (B) 

1
4

→r . →a +
→
b + →c  (C) 

( ) ( ) ( ) [ ]
( ) ( )

https://dl.doubtnut.com/l/_ag41rLcPwrNA
https://dl.doubtnut.com/l/_Vrvb4TW1FHa1
https://dl.doubtnut.com/l/_Kag0Hyp1lIeE
https://dl.doubtnut.com/l/_IgPA9fx8RJET


2→r . →a +
→
b + →c  (D) 4→r . →a +

→
b + →c

Watch Video Solution

( ) ( )

314. →a ×
→
b ×

→
b × →c

→
b × →c × →c × →a →c × →a × →a ×

→
b  is equal to

(where →a,
→
band→c  are nonzero non-coplanar vector) a. →a

→
b→c 2 b. →a

→
b→c 3 c.

→a
→
b→c 4 d. →a

→
b→c

Watch Video Solution

[( ) ( )( ) ( )( ) ( )]
[ ] [ ]

[ ] [ ]

315. If V be the volume of a tetrahedron and V′  be the volume of another

tetrahedran formed by the centroids of faces of the previous tetrahedron

and V = KV ′ , thenK is equal to a. 9 b. 12 c. 27 d. 81

Watch Video Solution

316. →a,
→
band→c  are three non-coplanar ,non-zero vectors and →r  is any vector

in space, then

https://dl.doubtnut.com/l/_IgPA9fx8RJET
https://dl.doubtnut.com/l/_AA2gQqaVzRwR
https://dl.doubtnut.com/l/_fi8IZKpVQirG
https://dl.doubtnut.com/l/_1mlGaKn5biLa


→a ×
→
b × →r × →c +

→
b × →c × →r × →a + →c × →a × →r ×

→
b  is equal to

Watch Video Solution

( ) ( ) ( ) ( ) ( ) ( )

317. A →a , B
→
b , C →c  are the vertices of the triangle ABC and R →r  is

any point in the plane of triangle ABC , then →r . →a ×
→
b +

→
b × →c + →c × →a  is

always equal to

Watch Video Solution

( ) ( ) ( ) ( )

( )

318. Let →a,
→
band→c  be three non-coplanar vectors and →p, →qand→r  the vectors

de�ned by the relation →p =
→
b × →c

→a
→
b→c

, →q =
→c × →a

→a
→
b→c

and→r =
→a ×

→
b

→a
→
b→c

.
 Then the

value of the expression →a +
→
b

.
→p +

→
b + →c

.
→q + →c + →a

.
→r  is a.0 b. 1 c. 2 d. 

3

Watch Video Solution

[ ] [ ] [ ]
( ) ( ) ( )

https://dl.doubtnut.com/l/_1mlGaKn5biLa
https://dl.doubtnut.com/l/_V0gnlrdzmeAW
https://dl.doubtnut.com/l/_kd9KCTSzRb4o


319. →a,
→
band→c  are three non-coplanar ,non-zero vectors and →r  is any vector

in space, then

→a ×
→
b × →r × →c +

→
b × →c × →r × →a + →c × →a × →r ×

→
b  is equal to

Watch Video Solution

( ) ( ) ( ) ( ) ( ) ( )

320. The position vectors of point A, B, andC are 

î + ĵ + k̂, î + 5ĵ - k̂and2î + 3ĵ + 5k̂,  respectively. Then greatest angel of

triangle ABC is 1200 b. 900 c. cos - 1(3 /4) d. none of these

Watch Video Solution

321. Let →a(x) = (sinx)î + (cosx)ĵand
→
b(x) = (cos2x)î + (sin2x)ĵ be two variable

vectors (x ∈ R)
.
 Then →a(x)and

→
b(x) are a. collinear for unique value of x b.

perpendicular for in�nite values of x c. zero vectors for unique value of x

d. none of these

Watch Video Solution

https://dl.doubtnut.com/l/_v69RQxiTUOiV
https://dl.doubtnut.com/l/_tKd0PiYPD5mK
https://dl.doubtnut.com/l/_pWxqVjnkqE6v


322. If →a = 2î + ĵ + k̂,
→
b = î + 2ĵ + 2k̂, →c = î + ĵ + 2k̂ and 

(1 + α)î + β(1 + α)ĵ + γ(1 + α)(1 + β)k̂= →a ×
→
b × →c , thenα, βandγ are 

a.-2, - 4, -
2
3

 b. 2, - 4,
2
3

 c. -2, 4,
2
3

 d. 2, 4, -
2
3

Watch Video Solution

( )

323. If →a,
→
band→c  are unit vectors satisfying

→a -
→
b 2 +

→
b - →c 2 + →c - →a 2 = 9,  then 2→a + 5

→
b + 5→c  is.

Watch Video Solution

| | | | | | | |

324. If 
→
d = →a ×

→
b +

→
b × →c + →c × →a is non-zero vector and 

→
d ⋅ →c →a ×

→
b +

→
d ⋅ →a

→
b × →c +

→
d ⋅

→
b →c × →a = 0,  then  

a. →a =
→
b = →c  

b. →a +
→
b + →c = |d| 

|( )( ) ( )( ) ( )( ) |
| | | | | |

| | | | | |

https://dl.doubtnut.com/l/_pWxqVjnkqE6v
https://dl.doubtnut.com/l/_Iy7XTX0lBm0S
https://dl.doubtnut.com/l/_Nzb4ecug1pba
https://dl.doubtnut.com/l/_h7yWc5vHm3sU


c. →a,
→
b, and→c  are coplanar  

d. none of these

Watch Video Solution

325. The vector(s) which is/are coplanar with vectors

î + ĵ + 2k̂ and î + 2ĵ + k̂,  and perpendicular to vector î + ĵ + k̂,  is/are a.

ĵ - k̂ b. - î + ĵ c. î - ĵ d. - ĵ + k̂

Watch Video Solution

326. Let →a = - î - k̂,
→
b = - î + ĵand→c = î + 2ĵ + 3k̂ be three given vectors. If 

→r  is a vector such that →r ×
→
b = →c ×

→
b and →r

.
→a = 0,  then �nd the value of 

→r

.
→
b

.

Watch Video Solution

https://dl.doubtnut.com/l/_h7yWc5vHm3sU
https://dl.doubtnut.com/l/_u3cyREkXROPM
https://dl.doubtnut.com/l/_m77dIB3j7TxT


327. Let →a,
→
b, and→c  be vectors forming right-hand traid. Let 

→p =

→
b × →c

→a
→
b→c

, →q =
→c × →a

→a
→
b→c

, and→r =
→a ×

→
b

→a
→
b→c

,
.
 If x ∈ R + ,  then 

a. x →a
→
b→c +

→p→q→r

x
 has least value = 2. b. x4 →a

→
b→c 2 +

→p→q→r

x2  has least

value =
3
2

2 / 3
 c. →p→q→r > 0 d. none of these

Watch Video Solution

[ ] [ ] [ ]

[ ] [ ] [ ] [ ]

( ) [ ]

328. If the vectors →a,
→
b, and→c  form the sidesBC, CAandAB,  respectively, of

triangle ABC, then

Watch Video Solution

329. Find →a ×
→
b,  if  →a = 2î + k̂ and 

→
b = î + ĵ + k̂

.

Watch Video Solution

https://dl.doubtnut.com/l/_i9GHUKSXz5OY
https://dl.doubtnut.com/l/_gdCjt0oLIZnH
https://dl.doubtnut.com/l/_4k21zeGSmI5r
https://dl.doubtnut.com/l/_C8ehy4kMK0Sh


330. Find the work done by the force F = 3î - ĵ - 2k̂ acrting on a particle

such that the particle is displaced from point

A( - 3, - 4, 1) → B( - 1, - 1, - 2)
.

Watch Video Solution

331. Prove that →a +
→
b

→
b + →c →c + →a = 2 →a

→
b →c

.

Watch Video Solution

[ ] [ ]

332. �nd the angle between the vectors→a = î + ĵ - k̂ and
→
b = î - ĵ + k̂

Watch Video Solution

333. OABC is regular tetrahedron in which D is the circumcentre of OAB

and E is the midpoint of edge AC
.
 Prove that DE is equal to half the edge

of tetrahedron.

https://dl.doubtnut.com/l/_C8ehy4kMK0Sh
https://dl.doubtnut.com/l/_6G2ASgWsgZwF
https://dl.doubtnut.com/l/_CnFIk5GUHyqf
https://dl.doubtnut.com/l/_U2b99xMKy9Kd


Watch Video Solution

334. In the quadrilateral ABCD, the diagonals AC and BD are equal and

perpendicular to each other. What type of a quadrilateral is ABCD?

Watch Video Solution

335. If →e 1, →e 2, →e 3 and
→
E1,

→
E2,

→
E3 are two sets of vectors such that 

→e i.
→
Ej = 1, if i = j and →e i.

→
Ej = 0 and if i ≠ j, the prove that →e 1

→e 2
→e 3

→
E1

Watch Video Solution

[ ][

336. Find the angle between the vectors →a = î + ĵ - k̂ and
→
b = î - ĵ + k̂

Watch Video Solution

https://dl.doubtnut.com/l/_U2b99xMKy9Kd
https://dl.doubtnut.com/l/_mk8gsTNubFZA
https://dl.doubtnut.com/l/_2jn5kXLfa2X5
https://dl.doubtnut.com/l/_fV3yEf7NsRxg


337. Given the vectors 
→
A,

→
B, and

→
C form a triangle such that 

→
A =

→
B +

→
C

.
 �nd 

a, b, c, andd such that the area of the triangle is 5√6 where 

→
A = aî + bĵ + ck̂ 

→
B = dî + 3ĵ + 4k̂ 

→
C = 3î + ĵ - 2k̂

Watch Video Solution

338. If →a,
→
band→c  are three mutually perpendicular vectors, then the vector

which is equally inclined to these vectors is →a +
→
b + →c  b. 

→a
→a

+

→
b
→
b

+
→c
→c

c. 
→a

→a 2
+

→
b

→
b 2

+
→c

→c 2
 d. →a →a -

→
b

→
b + →c →c

Watch Video Solution

| | | | | |

| | | | | |
| | | | | |

339. Let a three dimensional vector 
→
V satisfy the condition, 

2
→
V +

→
V × î + 2ĵ = 2î + k̂

.
 If 3

→
V = √m

.
 Then �nd the value of m

.

Watch Video Solution

( ) | |

https://dl.doubtnut.com/l/_jjyvaZkET7RA
https://dl.doubtnut.com/l/_jGQjCYcWBe4H
https://dl.doubtnut.com/l/_4HN3LKLzhHnm


340. If →a = 3î - ĵ - 4k̂,
→
b = 2î + 4ĵ - 3k̂ and →c = î + 2ĵ - k̂,  �nd 3→a - 2b̂ + 4ĉ

.

Watch Video Solution

| |

341. Let 
→
OA = →a, ÔB = 10→a + 2

→
band

→
OC =

→
b, whereO, AandC are non-

collinear points. Let p denotes the areaof quadrilateral OACB,  and let q

denote the area of parallelogram with OAandOC as adjacent sides. If 

p = kq,  then �ndk
.

Watch Video Solution

342. If →a,
→
b, →c  are unit vectors such that →a.

→
b = 0 = →a. →c  and the angle

between 
→
b and →c  is 

π
3

,  then �nd the value of →a ×
→
b - →a × →c .

Watch Video Solution

| |

https://dl.doubtnut.com/l/_4HN3LKLzhHnm
https://dl.doubtnut.com/l/_lzYefhq0GWGi
https://dl.doubtnut.com/l/_Cue47h4uN1m2
https://dl.doubtnut.com/l/_TmikhGboLG1f


343. If →x , →y  are two non-zero and non-collinear vectors satisfying 

(a - 2)α2 + (b - 3)α + c →x + (a - 2)β2 + (b - 3)β + c →y + (a - 2)γ2 + (b - 3)γ + c

are three distinct real numbers, then �nd the value of a2 + b2 + c2 - 4
.

Watch Video Solution

[ ] [ ] [
( )

344. Let →a = αî + 2ĵ - 3k̂,
→
b = αî + 2αĵ - 2k̂, and→c = 2î - αĵ + k̂

.
 Find thevalue

of 6α,  such that →a ×
→
b ×

→
b × →c × →c × →a = 0.

Watch Video Solution

{( ) ( )} ( )

345. Let →a,
→
band→c  be three vectors having magnitudes 1, 5and 3,

respectively, such that the angel between →aand
→
bisθ and →a × →a ×

→
b = c .

Then tanθ is equal to a. 0 b. 2/3 c. 3/5 d. 3/4

Watch Video Solution

( )

https://dl.doubtnut.com/l/_761lEKRyOOgt
https://dl.doubtnut.com/l/_nGtWSzMgQyy0
https://dl.doubtnut.com/l/_YMCUXMLgmros


346. Two vectors in space are equal only if they have equal component in

a. a given direction                             b. two given directions c. three given

directions        d. in any arbitrary direction

Watch Video Solution

347. Let →a = î - ĵ,
→
b = ĵ - k̂and→c = k̂ - î.  If 

→
d is a unit vector such that 

→a.
→
d = 0 =

→
b→c

→
d ,  then d equals a.±

î + ĵ - 2k̂

√6
 b. ±

î + ĵ - k̂

√3
 c. ±

î + ĵ + k̂

√3
 d. 

± k̂

Watch Video Solution

[ ]

348. If vectors →aand
→
b are two adjacent sides of a parallelogram, then the

vector respresenting the altitude of the parallelogram which is the

perpendicular to a is a.
→
b +

→
b × →a

→a 2
 b. 

→a

.
→
b

→
b 2

 c. 
→
b -

→
b

.
→a

→a 2
 d. 

→a ×
→
b × →a

→
b 2

Watch Video Solution

| | | | | |

( )
| |

https://dl.doubtnut.com/l/_jAVPN25UQj62
https://dl.doubtnut.com/l/_fFK8g7t8S1Jg
https://dl.doubtnut.com/l/_aIQj4FOgUzjJ


349. If →a ×
→
b × →c  is perpendicular to →a ×

→
b × →c ,  we may have a. 

→a. →c
→
b 2 = →a.

→
b

→
b. →c →c . →a  b. →a

.
→
b = 0 c. →a

.
→c = 0 d. 

→
b

.
→c = 0

Watch Video Solution

( ) ( )

( ) | | ( )( )( )

350. →a ×
→
b →c ×

→
d →e ×

→
f is equal to 

(a) →a
→
b

→
d →c→e

→
f - →a

→
b→c

→
d→e

→
f  

(b) →a
→
b→e

→
f→c

→
d - →a

→
b

→
f →e→c

→
d  

(c) →c
→
d→a

→
b→e

→
f - →a

→
d

→
b →a→e

→
f  

(d) →a→c→e
→
b

→
d

→
f

Watch Video Solution

[( )( )( )]
[ ][ ] [ ][ ]
[ ][ ] [ ][ ]
[ ][ ] [ ][ ]
[ ][ ]

351. →a,
→
band→c  are non-collinear if 

→a ×
→
b × →c + →a.

→
b

→
b = (4 - 2x - siny)

→
b + x2 - 1 →c  and →c . →c →a = →c  Then( ) ( ) ( ) ( )

https://dl.doubtnut.com/l/_aIQj4FOgUzjJ
https://dl.doubtnut.com/l/_OU5qgnLii0RN
https://dl.doubtnut.com/l/_U2ehG6qvORED
https://dl.doubtnut.com/l/_fAHxGCGGZUUd


a. x = 1 b. x = - 1 c. y = (4n + 1)π /2, n ∈ I d. y = (2n + 1)π /2, n ∈ I

Watch Video Solution

352. If →a and
→
b are unit vectors, then angle between →a and

→
b for

√3 →a −
→

b to be unit vector is

Watch Video Solution

353. If →a ⊥
→
b,  then vector →v  in terms of →aand

→
b satisfying the equation s 

→v

.
→a = 0and→v

.
→
b = 1and →v→a

→
b = 1 is a.

→
b

→
b 2

+
→a ×

→
b

→a ×
→
b 2

 b. 

→
b

→
b □

+
→a ×

→
b

→a ×
→
b 2

 c.

→
b

→
b 2

+
→a ×

→
b

→a ×
→
b □

 d. none of these

Watch Video Solution

[ ]
| | | | | | | |

| | | |

https://dl.doubtnut.com/l/_fAHxGCGGZUUd
https://dl.doubtnut.com/l/_rE1p3AxMHNy4
https://dl.doubtnut.com/l/_4Ih9HctwnIln


354. If →a ′ = î + ĵ,
→
b ′ = î - ĵ + 2k̂ and →c ′ = 2î + ĵ - k̂,  then the altitude of

the parallelepiped formed by the vectors →a,
→
b and →c  having base formed

by 
→
b and →c  is (where →a′ is reciprocal vector →a )

Watch Video Solution

355. If →a = î + ĵ,
→
b = ĵ + k̂, →c = k̂ + î,  then in the reciprocal system of

vectors →a,
→
b, →c  reciprocal →a of vector →a is a.

î + ĵ + k̂
2

 b. 
î - ĵ + k̂

2
 c. 

- î - ĵ + k̂
2

d. 
î + ĵ - k̂

2

Watch Video Solution

356. If unit vectors →a and 
→
b are inclined at angle 2θ such that 

→a -
→
b < 1and0 ≤ θ ≤ π, then θ lies in interval a.[0, π /6) b. (5π /6, π] c. 

[π /6, π /2] d. [π /2, 5π /6]

Watch Video Solution

| |

https://dl.doubtnut.com/l/_3a4Rur1nKNAG
https://dl.doubtnut.com/l/_7bsPmwuPFPYK
https://dl.doubtnut.com/l/_fmJqGuNgxSWL


357. Let →a,
→
band→c  be three non-coplanar vectors and →p, →qand→r  the vectors

de�ned by the relation →p =

→
b × →c

→a
→
b→c

, →q =
→c × →a

→a
→
b→c

and→r =
→a ×

→
b

→a
→
b→c

.
 Then the

value of the expression →a +
→
b

.
→p +

→
b + →c

.
→q + →c + →a

.
→r  is 0 b. 1 c. 2 d. 3

Watch Video Solution

[ ] [ ] [ ]
( ) ( ) ( )

358. Let →a = a1î + a2ĵ + a3k̂,
→
b = b1î + b2ĵ + b3k̂ and →c = c1î + c2ĵ + c3k̂ be

three non-zero vectors such that →c  is a unit vector perpendicular to both 

→a and 
→
b . If the angle between a and b is 

π
6

,  then prove that 

a1 a2 a3

b1 b2 b3

c1 c2 c3

2

=
1
4 a2

1 + a2
2 + a2

3 b2
1 + b2

2 + b2
3

A. (a) 0

B. (b) 1

C. (c) 
1
4

a2
1 + a2

2 + a2
3 b2

1 + b2
2 + b2

3

| | ( )( )

( )( )

https://dl.doubtnut.com/l/_cP87DO0kTkht
https://dl.doubtnut.com/l/_ZxRdmGgAPIN1


D. (d) 
3
4

a2
1 + a2

2 + a2
3 b2

1 + b2
2 + b2

3 c2
1 + c2

2 + c2
3

Watch Video Solution

( )( ) ( )

359. A, B, CandD are four points such that 

→
AB = m 2î - 6ĵ + 2k̂ ,

→
BC = î - 2ĵ and

→
CD = n - 6î + 15ĵ - 3k̂

.
 If CD

intersects AB at some point E,  then a. m ≥ 1/2 b.n ≥ 1/3 c. m = n d. m < n

Watch Video Solution

( ) ( ) ( )

360. Let →a = î + ĵ + k̂,
→
b = î - ĵ + k̂and→c = î - ĵ - k̂ be three vectors. A vector 

→v  in the plane of →aand
→
b,  whose projection on →c  is 

1

√3
 is given by a.

î - 3ĵ + 3k̂ b. -3î - 3ĵ + 3k̂ c. 3î - ĵ + 3k̂ d. î + 3ĵ - 3k̂

Watch Video Solution

https://dl.doubtnut.com/l/_ZxRdmGgAPIN1
https://dl.doubtnut.com/l/_kObFUR1YVu5y
https://dl.doubtnut.com/l/_W10cfzAkWwuq


361. If â, b̂, andĉ are unit vectors, then â - b̂ 2 + b̂ - ĉ 2 + ĉ - â 2 does not

exceed

Watch Video Solution

| | | | | |

362. Which of the following expressions are meaningful? a. →u. →v × →w  b. 

→u. →v . →w c. →u→v . →w d. →u × →v . →w

Watch Video Solution

( )

( ) ( )

363. Find the value of λ if the volume of a tetrahedron whose vertices are

with position vectors î - 6ĵ + 10k̂, - î - 3ĵ + 7k̂, 5î - ĵ + λk̂ and 7î - 4ĵ + 7k̂ is

11 cubic unit.

Watch Video Solution

https://dl.doubtnut.com/l/_4mTJouzOts6Z
https://dl.doubtnut.com/l/_ZwZ55mNJZlpd
https://dl.doubtnut.com/l/_2BEJFj2scLW8


364. Let →a = 2î - ĵ + k̂,
→
b = î + 2ĵ = k̂and→c = î + ĵ - 2k̂ be three vectors. A

vector in the plane of 
→
band→c  , whose projection on →a is of magnitude 

√2/3 , is a.2î + 3ĵ - 3k̂ b. 2î - 3ĵ + 3k̂ c. -2î - ĵ + 5k̂ d. 2î + ĵ + 5k̂

Watch Video Solution

365. If →a ×
→
b × →c ×

→
d . →a ×

→
d = 0 , then which of the following may

be true? (a) →a,
→
b, →cand

→
d are necessarily coplanar (b) →a lies in the plane of 

→cand
→
d (c) 

→
b lies in the plane of →aand

→
d (d) →c  lies in the plane of →aand

→
d

Watch Video Solution

( ) ( ) ( )

366. Vector 
1
3

2î - 2ĵ + k̂  is 

(A) a unit vector (B) makes an angle π /3 with vector 2î - 4ĵ + 3k̂  (C)

parallel to vector - î + ĵ -
1
2
k̂  (D) perpendicular to vector 3î + 2ĵ - 2k̂

Watch Video Solution

( )
( )

( )

https://dl.doubtnut.com/l/_uic7lnWEiRcX
https://dl.doubtnut.com/l/_F8wzKnlouoL0
https://dl.doubtnut.com/l/_6IzaXXrxaKrD


367. Let →u and →v  be unit vectors such that →u × →v + →u = →w and →w × →u = →v .

Find the value of →u →v  →w .

Watch Video Solution

[ ]

368. The scalars l and m such that l→a + m
→
b = →c  ,where →a,

→
b and →c  are given

vectors, are equal to

Watch Video Solution

369. If OABC is a tetrahedron where O is the origin and A, B, andC are the

other three vertices with position vectors, →a,
→
b, and→c  respectively, then

prove that the centre of the sphere circumscribing the tetrahedron is

given by position vector 
a2 →

b × →c + b2 →c × →a + c2 →a ×
→
b

2 →a
→
b→c

 .

Watch Video Solution

( ) ( ) ( )
[ ]

https://dl.doubtnut.com/l/_nPium5iI4xSe
https://dl.doubtnut.com/l/_Ft2aGP5Ok1cJ
https://dl.doubtnut.com/l/_z5gAo1SI3yyh
https://dl.doubtnut.com/l/_YU4JbYd9gAZl


370. If K is the length of any edge of a regular tetrahedron, then the

distance of any vertex from the opposite face is

Watch Video Solution

371. In △ ABC,  a point P is taken on AB such that AP /BP = 1/3 and

point Q is taken on BC such that CQ /BQ = 3/1 . If R is the point of

intersection of the lines AQandCP,  using vector method, �nd the area of 

ABC if the area of BRC is 1 unit

Watch Video Solution

372. Let ABCD be a parallelogram whose diagonals intersect at P and let 

O be the origin. Then prove that 
→
OA +

→
OB +

→
OC +

→
OD = 4

→
OP

.

Watch Video Solution

https://dl.doubtnut.com/l/_YU4JbYd9gAZl
https://dl.doubtnut.com/l/_wws2Qkjp0Jbk
https://dl.doubtnut.com/l/_jH4db3K9R8Ic


373. Find →a

.
→
b when: →a = ĵ - k̂ and 

→
b = 2î + 3ĵ - 2k̂

Watch Video Solution

374. if →a=2î - 3ĵ + k̂ and
→
b=î + 2ĵ - 3k̂ then →aX

→
b is

Watch Video Solution

375. If →a = xî + yĵ + zk̂,
→
b = yî + zĵ + xk̂ and →c = zî + xĵ + yk̂, then 

→a ×
→
b × →c  is

A. (a) parallel to (y - z)î + (z - x)ĵ + (x - y)k̂

B. (b) orthogonal to î + ĵ + k̂

C. (c) orthogonal to (y + z)î + (z + x)ĵ + (x + y)k̂

D. (d) orthogonal to xî + yĵ + zk̂

W t h Vid S l ti

( )

https://dl.doubtnut.com/l/_n5ZP47GOa2iN
https://dl.doubtnut.com/l/_AVqSQM1yYCQl
https://dl.doubtnut.com/l/_SFvMOaTDg8qq


Watch Video Solution

376. Find | → a × → b|,  if → a = 2î + ĵ + 3k̂ and → b = 3î + 5ĵ - 2k̂ .

Watch Video Solution

377. �nd the value of x,y and z so that the vectors →a = xî + 2ĵ + zk̂ and
→
b=

2î + yĵ + k̂ are equal

Watch Video Solution

378. The lengths of two opposite edges of a tetrahedron are a and b;  the

shortest distane between these edges is d,  and the angel between them

is θ Prove using vectors that the volume of the tetrahedron is 
abdsinθ

6
 .

Watch Video Solution

https://dl.doubtnut.com/l/_SFvMOaTDg8qq
https://dl.doubtnut.com/l/_yohVcVDmdW1l
https://dl.doubtnut.com/l/_XvOf2bLDYqVE
https://dl.doubtnut.com/l/_SjOYoGldt310


379. Volume of the parallelopiped whose adjacent edges are vectors

→a,
→
b, →c  is →a = 2î - 3ĵ - 4k̂,

→
b = î + 2ĵ - k̂and→c = 3î + ĵ - 2k̂

Watch Video Solution

380. Column I, Column II If →a +
→
b = →a + 2

→
b  , then angel between →aand

→
b

is, p. 900 If →a +
→
b = →a - 2

→
b  , then angel between →aand

→
b is, q. obtuse If 

→a +
→
b = →a -

→
b  , then angel between →aand

→
b is, r.00 Angle between →a ×

→
b

and a vector perpendicular to the vector →c × →a ×
→
b  is, s. acute

Watch Video Solution

| | | |
| | | |

| | | |
( )

381. If vectors 
→
A = 2î + 3ĵ + 4k̂,

→
B = î + ĵ + 5k̂ and 

→
C form a left-handed

system, then 
→
C is a.11î - 6ĵ - k̂ b.-11î + 6ĵ + k̂ c. 11î - 6ĵ + k̂ d. -11î + 6ĵ - k̂

Watch Video Solution

https://dl.doubtnut.com/l/_9wviCWRFbtE9
https://dl.doubtnut.com/l/_Ig2FHRNJ6ogw
https://dl.doubtnut.com/l/_ce1GmCuSaWdh


382. Let a = 2i − j + k , b = i + 2j − k and c = i + j − 2k be three vectors. A

vector r in the plane of b and c whose projection on a is of magnitude

2
3

     is

Watch Video Solution

√

383. Vectors 
→
Aand

→
B satisfying the vector equation 

→
A +

→
B = →a,

→
A ×

→
B =

→
band

→
A ⋅ →a = 1, where→aand

→
b are given vectors, are a.

→
A =

→a ×
→
b - →a

a2  b. 
→
B =

→
b × →a + →a a2 - 1

a2  c. 
→
A =

→a ×
→
b + →a

a2  d. 

→
B =

→
b × →a - →a a2 - 1

a2

Watch Video Solution

( ) ( ) ( ) ( )

( ) ( )

384. if 
→
α ∣ ∣

→
β ×

→
γ  , then 

→
α × β .

→
α ×

→
γ  equals to a.

→
α 2 →

β.
→
γ  b. 

→
β 2 →

γ .
→
α  c. 

→
γ 2 →

α.
→
β  d. 

→
α

→
β

→
γ

W t h Vid S l ti

( ) ( ) ( ) | | ( )
| | ( ) | | ( ) | | | || |

https://dl.doubtnut.com/l/_1Nijg0Mw35bK
https://dl.doubtnut.com/l/_rfngb6UxUm5y
https://dl.doubtnut.com/l/_aGdAT4urX5rq


Watch Video Solution

385. Let 
→
α = aî + bĵ + ck̂,

→
β = bî + cĵ + ak̂and

→
γ = cî + aĵ + bk̂ are three

coplanar vectors with a ≠ b, and→v = î + ĵ + k̂
.
 Then v is perpendicular to 

→
α

b.
→
β c. 

→
γ  d. none of these

Watch Video Solution

386. a1, a2, a3, ∈ R - {0} and a1 + a2cos2x + a3sin2x = 0 for all x ∈ R,

then

A. (a) vector →a = a1î + a2ĵ + a3k̂ and 
→
b = 4î + 2ĵ + k̂ are perpendicular

to each other

B. (b) vector →a = a1î + a2ĵ + a3k̂ and 
→
b = - î + ĵ + 2k̂ are parallel to

each other

C. (c) If vector →a = a1î + a2ĵ + a3k̂ is of length √6 units, then one of the

ordered triplet is a1, a2, a3 = (1, - 1, - 2)( )

https://dl.doubtnut.com/l/_aGdAT4urX5rq
https://dl.doubtnut.com/l/_aUmlm4uyWzaR
https://dl.doubtnut.com/l/_7TRnnOr19NqV


D. (d) If 2a1 + 3a2 + 6a3 = 26 , then a1î + a2ĵ + a3k̂  is 2√6

Watch Video Solution

| |

387. If P is any arbitrary point on the circumcircle of the equilateral

triangle of side length l units, then 
→
PA 2 +

→
PB 2 +

→
PC 2 is always equal

to 2l2 b. 2√3l2 c. l2 d. 3l2

Watch Video Solution

| | | | | |

388. Let →aand
→
b be two non-zero perpendicular vectors. A vecrtor →x

satisfying the equation →x ×
→
b = →a is →x = β

→
b -

1

|b|2
→a ×

→
b then β can be

Watch Video Solution

https://dl.doubtnut.com/l/_7TRnnOr19NqV
https://dl.doubtnut.com/l/_ImkgldO76kLk
https://dl.doubtnut.com/l/_hUs7o3bYw9iQ


389. If →aand
→
b are two vectors and angle between them is θ,  then

→a ×
→
b 2 + →a

.
→
b

2

= →a 2 →
b 2 →a ×

→
b = →a

.
→
b , if θ = π /4

→a ×
→
b = →a

.
→
b n̂, wheren̂ is unit vector,) if θ = π /4 →a ×

→
b

.

→a +
→
b = 0

Watch Video Solution

| | ( ) | | | | | | ( )
( ) ( ( )

390. Let →r  be a unit vector satisfying

→r × →a =
→
b, where →a = √3and

→
b = √2.  Then →r  =?

Watch Video Solution

| | | |

391. If vector 
→
b = tanα, - 1, 2√sinα /2 and→c = tanα, tanα, -

3

√sinα /2
 are

orthogonal and vector →a = (1, 3, sin2α) makes an obtuse angle with the z-

axis, then the value of α is

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_X4CBJ76yfHl2
https://dl.doubtnut.com/l/_nQpjyJuwVqgU
https://dl.doubtnut.com/l/_hIylySRCuup5


392. Let →a,
→
b, and→c  be non-zero vectors and 

→
V1 = →a ×

→
b × →c and

→
V2 = →a ×

→
b × →c .  Vectors 

→
V1and

→
V2 are equal. Then

(a).→aan
→
b are orthogonal (b). →aand→c  are collinear (c). 

→
band→c  are orthogonal

(d). 
→
b = λ →a × →c whenλ is a scalar

Watch Video Solution

( ) ( )

( )

393. Let →a = 2î - ĵ + k̂,
→
b = î + 2ĵ = k̂and→c = î + ĵ - 2k̂ be three vectors. A

vector in the plane of 
→
band→c  , whose projection on →a is of magnitude 

√2/3 , is 2î + 3ĵ - 3k̂ b. 2î - 3ĵ + 3k̂ c. -2î - ĵ + 5k̂ d. 2î + ĵ + 5k̂

Watch Video Solution

394. Let 
→
PR = 3î + ĵ - 2k̂and

→
SQ = î - 3ĵ - 4k̂ determine diagonals of a

parallelogram PQRS, and
→
PT = î + 2ĵ + 3k̂ be another vector. Then the

https://dl.doubtnut.com/l/_hIylySRCuup5
https://dl.doubtnut.com/l/_d5r4AXO4Vdrv
https://dl.doubtnut.com/l/_z9U3rEKujyuG
https://dl.doubtnut.com/l/_Q59kiAgfvQVk


volume of the parallelepiped determine by the vectors 
→
PT , 

→
PQ and 

→
PS is 5

b. 20 c. 10 d. 30

Watch Video Solution

395. If in a right-angled triangle ABC,  the hypotenuse AB = p ,then 

→
AB.

→
AC +

→
BC.

→
BA +

→
CA.

→
CB is equal to 2p2 b. 

p2

2
 c. p2 d. none of these

Watch Video Solution

396. If →a = î + ĵ + k̂ , →a.
→
b = 1and→a ×

→
b = ĵ - k̂, thenb̂ is î - ĵ + k̂ b. 2ĵ - k̂ c. î

d. 2î

Watch Video Solution

( )

397. If →a satis�es →a × î + 2ĵ + k̂ = î - k̂,  then →a is equal to a.

λî + (2λ - 1)ĵ + λk̂, λ ∈ R b. λî + (1 - 2λ)ĵ + λk̂, λ ∈ R c. 

λî + (2λ + 1)ĵ + λk̂, λ ∈ R d. λî - (1 + 2λ)ĵ + λk̂, λ ∈ R

( )

https://dl.doubtnut.com/l/_Q59kiAgfvQVk
https://dl.doubtnut.com/l/_3VJKMX7QR8Qm
https://dl.doubtnut.com/l/_MCYFhE4DgsER
https://dl.doubtnut.com/l/_syKZ1pzHHE9K


Watch Video Solution

398. If →r . →a = →r .
→
b = →r . →c = 0, where→a,

→
b, and →c  are non-coplanar, then a.

→r ⊥ →c × →a  b. →r ⊥ →a ×
→
b  c. →r ⊥

→
b × →c  d. →r =

→
0

Watch Video Solution

( ) ( ) ( )

399. The unit vector orthogonal to vector - î + ĵ + 2k̂ and making equal

angles with the x and y-axis a.±
1
3

2î + 2ĵ - k̂  b. ±
1
3

î + ĵ - k̂  c. 

±
1
3

2î - 2ĵ - k̂  d. none of these

Watch Video Solution

( ) ( )
( )

400. Vectors 3→a - 5
→
b and 2→a +

→
b are mutually perpendicular. If →a + 4

→
b and 

→
b - →a are also mutually perpendicular, then the cosine of the angle

between a and b is a.
19

5√43
 b. 

19

3√43
 c. 

19

2√45
 d. 

19

6√43

Watch Video Solution

https://dl.doubtnut.com/l/_syKZ1pzHHE9K
https://dl.doubtnut.com/l/_tMTvDkdYlYTM
https://dl.doubtnut.com/l/_txcNEofT8C2A
https://dl.doubtnut.com/l/_fkZYWVwCttBU


Watch Video Solution

401. If vectors →aand
→
b are two adjacent sides of a parallelogram, then the

vector respresenting the altitude of the parallelogram which is the

perpendicular to a is a.
→
b +

→
b × →a

→a 2
 b. 

→a

.
→
b

→
b 2

 c. 
→
b -

→
b

.
→a

→a 2
 d. 

→a ×
→
b × →a

→
b 2

Watch Video Solution

| | | | | |

( )
| |

402. The value of x for which the angle between

→a = 2x2î + 4xĵ + k̂and
→
b = 7î - 2ĵ + k̂ is obtuse and the angle between b

and the z-axis acute and less than π /6 is given by

Watch Video Solution

403. Let →a ⋅
→
b = 0, where→aand

→
b are unit vectors and the unit vector →c  is

inclined at an angle θ to both →aand
→
b

.
 If 

https://dl.doubtnut.com/l/_fkZYWVwCttBU
https://dl.doubtnut.com/l/_qZuTsXXYTokr
https://dl.doubtnut.com/l/_ZCorq0iPy8hL
https://dl.doubtnut.com/l/_Kv8hPK3AN0SP


→c = m→a + n
→
b + p →a ×

→
b , (m, n, p ∈ R),  then a.-

π
4

≤ θ ≤
π
4

 b. 
π
4

≤ θ ≤
3π
4

c. 0 ≤ θ ≤
π
4  d. 0 ≤ θ ≤

3π
4

Watch Video Solution

( )

404. A parallelogram is constructed on

3→a +
→
band→a - 4

→
b, where →a = 6and

→
b = 8, and→aand

→
b are anti-parallel. Then

the length of the longer diagonal is 40 b. 64 c. 32 d. 48

Watch Video Solution

| | | |

405. Let the position vectors of the points PandQ be 

4î + ĵ + λk̂and2î - ĵ + λk̂,  respectively. Vector î - ĵ + 6k̂ is perpendicular to

the plane containing the origin and the points PandQ . Then λ equals a

-1 /2 b. 1/2 c. 1 d. none of these

Watch Video Solution

https://dl.doubtnut.com/l/_Kv8hPK3AN0SP
https://dl.doubtnut.com/l/_6l68A5q1cm7u
https://dl.doubtnut.com/l/_jWxaY0I75O74


406. If a a n d c are unit vectors and |b| = 4 . The angle between a and c is 

cos - 1(1 /4) and a × b = 2a × c then, b - 2c = λa
.
 The value of λ is

Watch Video Solution

407. If 
→
d = →a ×

→
b +

→
b × →c + →c × →a is non-zero vector and 

→
d ⋅ →c →a ×

→
b +

→
d ⋅ →a

→
b × →c +

→
d ⋅

→
b →c × →a = 0,  then  

a. →a =
→
b = →c  

b. →a +
→
b + →c = |d| 

c. →a,
→
b, and→c  are coplanar  

d. none of these

Watch Video Solution

|( )( ) ( )( ) ( )( ) |
| | | | | |

| | | | | |

408. If →a + 2
→
b + 3→c = 0, then→a ×

→
b +

→
b × →c + →c × →a =  a. 2 →a ×

→
b  b.

6
→
b × →c  c. 3 →c × →a  d. 

→
0

Watch Video Solution

( )
( ) ( )

https://dl.doubtnut.com/l/_DN9jnHCMfp2h
https://dl.doubtnut.com/l/_1MOv7gq3uvMz
https://dl.doubtnut.com/l/_RegR2V34FxIw


409. If →a and 
→
b are two non-collinear unit vector, and 

 →a +
→
b ∣  = 3 then 2→a − 5

→
b . 3→a +

→
b =

Watch Video Solution

∣ ( ) ( )

410. The angles of triangle, two of whose sides are represented by vectors

√3 →a ×
→
b and 

→
b - â

.
→
b â, where

→
b is a non zero vector and â is unit vector

in the direction of →a,  are

Watch Video Solution

( ) ( )

411. →a,
→
b, and→c  are unimodular and coplanar. A unit vector 

→
d is

perpendicular to then. If →a ×
→
b × →c ×

→
d =

1
6
î -

1
3
ĵ +

1
3
k̂,  and the

angel between →aand
→
b is 300, then→c  is a. î - 2ĵ + 2k̂ /3 b. - î + 2ĵ - 2k̂ /3

c. 2î + 2ĵ - k̂ /3 d. - 2î - 2ĵ + k̂ /3

( ) ( )
( ) ( )

( ) ( )

https://dl.doubtnut.com/l/_RegR2V34FxIw
https://dl.doubtnut.com/l/_7LYEDOE9KkZc
https://dl.doubtnut.com/l/_jqVuwNFDsRQ3
https://dl.doubtnut.com/l/_vYCtlzy2w4vy


Watch Video Solution

412. Vectors perpendicular to î - ĵ - k̂ and in the plane of 

î + ĵ + k̂and - î + ĵ +
→
k  are î + k̂ b. 2î + ĵ + k̂ c. 3î + 2ĵ + k̂ d. -4î - 2ĵ - 2k̂

Watch Video Solution

413. If side 
→
AB of an equilateral trangle ABC lying in the x-y plane 3î,  then

side 
→
CB can be a. -

3
2

î - √3ĵ  b. 
3
2

î - √3ĵ  c. -
3
2

î + √3ĵ  d. 
3
2

î + √3ĵ

Watch Video Solution

( ) ( ) ( ) ( )

414. If →a,
→
b, →c and

→
d are unit vectors such that →a ×

→
b .→c ×

→
d = 1 and 

→a. →c =
1
2

 then a) →a,
→
b and →c  are non-coplanar b) 

→
b, →c ,

→
d are non -coplanar

c)
→
b,

→
d are non parallel d) →a,

→
d are parallel and 

→
b, →c  are parallel

Watch Video Solution

( )

https://dl.doubtnut.com/l/_vYCtlzy2w4vy
https://dl.doubtnut.com/l/_gHkrit0qQUoz
https://dl.doubtnut.com/l/_hOQRTAOJYlZ3
https://dl.doubtnut.com/l/_Cv6Xv8NwLBRz
https://dl.doubtnut.com/l/_dOcBwbqzxLcy


415. Let two non-collinear unit vector â a n d b̂ form an acute angle. A

point P moves so that at any time t,  the position vector OP(whereO is the

origin) is given by âcost + b̂sint
.
WhenP is farthest from origin O,  let M be

the length of OPandû be the unit vector along OP
.
 Then (a)

û =
â + b̂

â + b̂
andM = 1 + â

.

b̂
1 / 2

 (b) û =
â - b̂

â - b̂
andM = 1 + â

.
^

1 / 2
 (c) 

û =
â + b̂

â + b̂
andM = 1 + 2â

.

b̂
1 / 2

 (d) û =
â - b̂

â - b̂
andM = 1 + 2â

.

b̂
1 / 2

Watch Video Solution

| | ( ) | | ( )

| | ( ) | | ( )

416. Let →a = î + 2ĵ + k̂,
→
b = î - ĵ + k̂and→c = î + ĵ - k̂

.
 Then �nd →a

→
b→c

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_dOcBwbqzxLcy
https://dl.doubtnut.com/l/_h083tIWXW6Vg


417. If →a,
→
b and →c  are three non-zero, non coplanar vector 

→
b1 =

→
b -

→
b. →a
→a 2

→a , 

→c 1 = →c -
→c . →a

→a 2
→a +

→
b. →c
→c 2

→
b1 , , c2 = →c -

→c . →a
→a 2

→a -

→
b. →c
→
b1

2
 , 

b1, →c 3 = →c -
→c . →a

→c 2

→a +

→
b. →c
→c 2

→
b1 , →c 4 = →c -

→c . →a
→c 2

→a =

→
b. →c
→
b 2

→
b1 then the set of

orthogonal vectors is 

a. →a,
→
b1, →c 3  

b. →a,
→
b1, →c 2  

c. →a,
→
b1, →c 1  

d. →a,
→
b2, →c 2

Watch Video Solution

| |

| | | | | | | |

| | | | | | | |

( )
( )
( )
( )

418. The unit vector which is orthogonal to the vector 3î + 2ĵ + 6k̂ and is

coplanar with vectors 2î + ĵ + k̂andî - ĵ + k̂ is 
2î - 6ĵ + k̂

√41
 b. 

2î - 3ĵ

√13
 c. 

3ĵ - k̂

√10

d. 
4î + 3ĵ - 3k̂

√34

W h Vid S l i

https://dl.doubtnut.com/l/_BMf4VLrugpwG
https://dl.doubtnut.com/l/_D3rX3yhyf0lh


Watch Video Solution

419. If →a and 
→
b are unequal unit vectors such that 

→a -
→
b ×

→
b + →a × 2→a +

→
b = →a +

→
b,  then angle θ between →aand

→
b is 

0 b. π /2 c. π /4 d. π

Watch Video Solution

( ) [( ) ( )]

420. If →a,
→
b, →c  are 3 unit vectors such that →a ×

→
b × →c =

→
b
2

then (
→
b and →c

being non parallel). (a)angle between →a&
→
b is 

π
3

 (b)angle between →a and →c

is 
π
3

 (c)angle between →a and 
→
b is 

π
2

 (d)angle between →a and →c  is 
π
2

Watch Video Solution

( )

421. Prove that →a +
→
b

→
b + →c →c + →a = 2 →a

→
b →c

.

Watch Video Solution

[ ] [ ]

https://dl.doubtnut.com/l/_D3rX3yhyf0lh
https://dl.doubtnut.com/l/_xJViIVhYmr4F
https://dl.doubtnut.com/l/_xUOXTRA6XK85
https://dl.doubtnut.com/l/_N5uqbjGDQIKs


422. A vector 
→
d is equally inclined to three vectors 

→a = î + ĵ + k̂,
→
b = 2î + ĵand→c = 3ĵ - 2k̂

.
 Let→x , →y , and→z  be three vectors in the

plane of →a,
→
b;

→
b, →c; →c , →a,  respectively. Then a.→x .

→
d = - 1 b. →y .

→
d = 1 c. 

→z .
→
d = 0 d. →r .

→
d = 0, where→r = λ→x + μ→y + δ→z

Watch Video Solution

423. If a × (b × c) = (a × b) × c,  then 

a. →c × →a ×
→
b =

→
0 

b.→c × →a ×
→
b =

→
0  

c. 
→
b × →c × →a = 0 

d. →c × →a ×
→
b =

→
b × →c × →a =

→
0

Watch Video Solution

( )

( )
( )

( ) ( )

424. If â, b̂, andĉ are three unit vectors inclined to each other at angle θ,

then the minimum value of θ is 
π
3  b. 

π
4  c. 

2π
3  d. 

5π
6

https://dl.doubtnut.com/l/_HhzukYhfocHP
https://dl.doubtnut.com/l/_EydzWgfI1eOC
https://dl.doubtnut.com/l/_EmlBWkBhX2vx


Watch Video Solution

425. Let the pairs a, b, and c, d each determine a plane. Then the planes

are parallel if a. →a × →c ×
→
b ×

→
d =

→
0 b. →a × →c .

→
b ×

→
d =

→
0 c. 

→a ×
→
b × →c ×

→
d =

→
0 d. →a ×

→
b . →c ×

→
d =

→
0

Watch Video Solution

( ) ( ) ( ) ( )
( ) ( ) ( ) ( )

426. P →p and Q →q  are the position vectors of two �xed points and

R →r  is the position vectorvariable point. If R moves such that

→r - →p × →r - →q = 0 then the locus of R is

Watch Video Solution

( ) ( )

( )

( ) ( )

427. Two adjacent sides of a parallelogram ABCD are 2î + 4ĵ - 5k̂ and 

î + 2ĵ + 3k̂ . Then the value of |AC × BD| is a. 20√5 b. 22√5 c. 24√5 d. 26√5

Watch Video Solution

https://dl.doubtnut.com/l/_EmlBWkBhX2vx
https://dl.doubtnut.com/l/_VM3vS8VYfuai
https://dl.doubtnut.com/l/_ePMdtGfR1UxQ
https://dl.doubtnut.com/l/_4WE0GFmAVWOh


428. If â, b̂, andĉ are three unit vectors, such that â + b̂ + ĉ is also a unit

vector and θ1, θ2 and θ3 are angles between the vectors â, b̂; b̂, ĉandĉ, â

respectively, then among θ1, θ2 and θ3. a. all are acute angles b. all are

right angles c. at least one is obtuse angle d. none of these

Watch Video Solution

429. If →a,
→
b, →c  are unit vectors such that →a.

→
b = 0 = →a. →c  and the angle

between 
→
b and →c  is 

π
3

,  then �nd the value of →a ×
→
b - →a × →c .

Watch Video Solution

| |

430. Let →a = î + ĵ;
→
b = 2î - k̂

.
 Then vector →r  satisfying →r × →a =

→
b × →a and 

→r ×
→
b = →a ×

→
b then →r  is a.î - ĵ + k̂ b. 3î - ĵ + k̂ c. 3î + ĵ - k̂ d. î - ĵ - k̂

Watch Video Solution

https://dl.doubtnut.com/l/_4WE0GFmAVWOh
https://dl.doubtnut.com/l/_5qDDbsmYZ3xT
https://dl.doubtnut.com/l/_tpbNxWvBrqJK
https://dl.doubtnut.com/l/_0xwaB7EcDicw
https://dl.doubtnut.com/l/_5qmVwudaZMO3


431. If →a,
→
b are two vectors such that →a.

→
b < 0 and →a.

→
b = →a ×

→
b  then

the angle between →a and 
→
b is

Watch Video Solution

| | | |

432. →a,
→
b, and →c  are three vectors of equal magnitude. The angle between

each pair of vectors is π /3 such that →a +
→
b + →c = √6.  Then →a  is equal

to a.2 b. -1 c. 1 d. √6/3

Watch Video Solution

| | | |

433. Let →pand→q be any two orthogonal vectors of equal magnitude 4 each.

Let →a,
→
b, and→c  be any three vectors of lengths 7√15and2√33,  mutually

perpendicular to each other. Then �nd the distance of the vector

→a

.
→p →p + →a

.
→q →q + →a

.
→p × →q →p × →q +

→
b

.
→p →p

→
b

.
→q →q +

→
b

.
→p × →q →p × →q +

→

from the origin.

Watch Video Solution

( ) ( ) ( )( ) ( ) ( ) ( ) ( ) (

https://dl.doubtnut.com/l/_5qmVwudaZMO3
https://dl.doubtnut.com/l/_Be0UpGb1dzxg
https://dl.doubtnut.com/l/_ksusU0rlFy4b


434. Let →aand
→
b be two non-collinear unit vector. If 

→u = →a - →a

.
→
b

→
band→v = →a ×

→
b, then →v  is a. →u  b. →u + →u

.
→a  c. →u + →u

.
→
b  d. 

→u + û

.

→a +
→
b

Watch Video Solution

( ) | | | | | | | | | | | |
| | | |

435. The vertex A triangle ABC is on the line →r = î + ĵ + λk̂ and the

vertices BandC have respective position vectors îandĵ
.
 Let Δ be the area of

the triangle and Δ 3/2, √33/2  . Then the range of values of λ

corresponding to A is a.[ - 8, 4] ∪ [4, 8] b. [ - 4, 4] c. [ - 2, 2] d. 

[ - 4, - 2] ∪ [2, 4]

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_ksusU0rlFy4b
https://dl.doubtnut.com/l/_jpINzW14IcTk
https://dl.doubtnut.com/l/_vx7MPhiqPaRP


436. If a is real constant A, B and C are variable angles and 

√a2 - 4tanA + atanB + √a2 + 4tanC = 6a,  then the least value of 

tan2A + tan2B + tan2C is a. 6 b. 10 c. 12 d. 3

Watch Video Solution

437. The position vectors of the vertices A, BandC of a triangle are three

unit vectors →a,
→
b, and→c ,  respectively. A vector 

→
d is such that 

→
d ⋅ →a =

→
d ⋅

→
b =

→
d ⋅ →cand

→
d = λ

→
b + →c

.
 Then triangle ABC is a. acute

angled b. obtuse angled c. right angled d. none of these

Watch Video Solution

( )

438. Given that →a,
→
b, →p, →q are four vectors such that 

→a +
→
b = μ→p,

→
b ⋅ →q = 0and

→
b 2 = 1, whereμ is a scalar. Then 

→a

.
→q →p - →p

.
→q →a  is equal to (a) 2 →p. →q  (b) (1 /2) →p. →q  (c) →p × →q  (d) 

→p. →q

| |

| ( ) ( ) | | | | | | |

| |

https://dl.doubtnut.com/l/_VDnRd8vIr4Y2
https://dl.doubtnut.com/l/_700XI2BJOI3h
https://dl.doubtnut.com/l/_GPUKl2LkOkhe


Watch Video Solution

439. In AB, DE and GF are parallel to each other and AD, BG and EF ar

parallel to each other . If CD: CE = CG:CB = 2:1 then the value of area

( △ AEG) : area( △ ABD) is equal to (a) 7/2 (b)3 (c)4 (d)9/2

Watch Video Solution

440. In a quadrilateral ABCD,
→
AC is the bisector of 

→
ABand

→
AD , angle

between 
→
ABand

→
AD is 2π /3 , 15

→
AC = 3

→
AB = 5

→
AD

.
 Then the angle

between 
→
BAand

→
CD is (a)cos - 1

√14

7√2
 b. cos - 1

√21

7√3
 c. cos - 1 2

√7
 d. 

cos - 1
2√7

14

Watch Video Solution

| | | | | |

( ) ( ) ( )
( )

https://dl.doubtnut.com/l/_GPUKl2LkOkhe
https://dl.doubtnut.com/l/_kh5ler6rHMHd
https://dl.doubtnut.com/l/_D8Bl4xqz6FHo


441. Position vector k̂ is rotated about the origin by angle 1350 in such a

way that the plane made by it bisects the angle between î and ĵ. Then its

new position is

A. a. ±
î

√2
±

ĵ

√2

B. b. ±
î
2 ±

ĵ
2 -

k̂

√2

C. c. 
î

√2
-

k̂

√2

D. d. none of these

Watch Video Solution

442. A non-zero vector →a is such that its projections along vectors 

î + ĵ

√2
,

- î + ĵ

√2
 and k̂ are equal, then unit vector along →a is a.

√2ĵ - k̂

√3
 b. 

ĵ - √2k̂

√3
 c. 

√2

√3
ĵ +

k̂

√3
 d. 

ĵ - k̂

√2

Watch Video Solution

https://dl.doubtnut.com/l/_Jz97PQw1Nd3n
https://dl.doubtnut.com/l/_F4ePQXRmAJpH


443. Let →a = 2î + ĵ + k̂,
→
b = î + 2ĵ - k̂ and a unit vector →c  be coplanar. If →c  is

perpendicular to →a,  then →c  is a.
1

√2
- ĵ + k̂  b. 

1

√3
- î - ĵ - k̂  c. 

1

√5
- k̂ - 2ĵ  d. 

1

√3
î - ĵ - k̂

Watch Video Solution

( ) ( )
( ) ( )

444. Let →a = 2i + j - 2kand
→
b = i + j

.
 If →c  is a vector such that 

→a. →c = →c , →c - →a = 2√2 between →a ×
→
b and →cis300, then →a ×

→
b × →c  I

equal to a. 2/3 b. 3/2 c. 2 d. 3

Watch Video Solution

| | | | |( ) |

445. Let ABCD be a tetrahedron such that the edges AB, AC and AD are

mutually perpendicular. Let the area of triangles ABC, ACD and ADB be 

3, 4 and 5sq. units, respectively. Then the area of triangle BCD is  

a.5√2  

https://dl.doubtnut.com/l/_F4ePQXRmAJpH
https://dl.doubtnut.com/l/_OhF1Mi2JoIgg
https://dl.doubtnut.com/l/_lDnSd5xRJV3k
https://dl.doubtnut.com/l/_rR6MLrKzmdXj


b. 5 

c. 
√5

2
  

d. 
5
2

Watch Video Solution

446. Vector →a in the plane of 
→
b = 2î + ĵand→c = î - ĵ + k̂ is such that it is

equally inclined to 
→
band

→
d where 

→
d = ĵ + 2k̂

.
 The value of→a is a.

î + ĵ + k̂

√2
 b. 

î - ĵ + k̂

√3
 c. 

2î + ĵ

√5
 d. 

2î + ĵ

√5

Watch Video Solution

447. If →a,
→
b and →c  are non-coplanar unit vectors such that 

→a ×
→
b × →c =

→
b + →c

√2
 , then the angle between →a and

→
b is a. 3π /4 b. π /4 c. 

π /2 d. π

Watch Video Solution

( )

https://dl.doubtnut.com/l/_rR6MLrKzmdXj
https://dl.doubtnut.com/l/_LorDnftqC6YR
https://dl.doubtnut.com/l/_WI7uhH2vySUs


448. Let →u, →v  and →w be vectors such that →u + →v + →w = 0.  If →u = 3, →v = 4

and →w = 5,  then →u. →v + →v . →w + →w. →u is a.47 b. -25 c. 0 d. 25

Watch Video Solution

| | | |

| |

449. If →a,
→
b, and→c  are three non-coplanar non-zero vecrtors, then prove

that →a

.
→a

→
b × →c + →a

.
→
b →c × →a + →a

.
→c →a ×

→
b =

→
b→c→a →a

.

Watch Video Solution

( ) ( ) ( ) [ ]

450. Let →pand→q be any two orthogonal vectors of equal magnitude 4 each.

Let →a,
→
b, and→c  be any three vectors of lengths 7√15and2√33,  mutually

perpendicular to each other. Then �nd the distance of the vector

→a

.
→p →p + →a

.
→q →q + →a

.
→p × →q →p × →q +

→
b

.
→p →p

→
b

.
→q →q +

→
b

.
→p × →q →p × →q +

→

from the origin.

( ) ( ) ( )( ) ( ) ( ) ( ) ( ) (

https://dl.doubtnut.com/l/_WI7uhH2vySUs
https://dl.doubtnut.com/l/_euc8mVXSInbE
https://dl.doubtnut.com/l/_jSMMAfpj58Fo
https://dl.doubtnut.com/l/_8O63XJEIxkSZ


Watch Video Solution

451. →a,
→
band→c  are three non-coplanar ,non-zero vectors and →r  is any vector

in space, then

→a ×
→
b × →r × →c +

→
b × →c × →r × →a + →c × →a × →r ×

→
b  is equal to

A. →a
→
b→c →r  b. 2 →a

→
b→c →r  c. 3 →a

→
b→c →r  d. none of these

B. null

C. null

D. null

Watch Video Solution

( ) ( ) ( ) ( ) ( ) ( )

[ ] [ ] [ ]

452. Find a unit vector perpendicular to each of the vectors →a +
→
b  and 

→a -
→
b  , where →a = î + ĵ + k̂,

→
b = î + 2ĵ + 3k̂ .

Watch Video Solution

( )
( )

https://dl.doubtnut.com/l/_8O63XJEIxkSZ
https://dl.doubtnut.com/l/_8BaBje87QG4N
https://dl.doubtnut.com/l/_S5uDUsIjB2n7


453. Prove that →a.
→
b × î î + →a.

→
b × ĵ ĵ + →a.

→
b × k̂ k̂ = →a ×

→
b.

Watch Video Solution

( ( ) ) ( ( )) ( ( ))

454. Column I, Column II The possible value of →a if 

→r = î + ĵ + λ î + 2î - k̂  and →r = î + 2ĵ + μ - î + ĵ + ak̂  are not

consistent, where λandμ are scalars, is, p. -4 The angel between vectors 

→a = λî - 3ĵ - k̂and
→
b = 2λî + λĵ - k̂ is acute, whereas vecrtor 

→
b makes an

obtuse angel with the axes of coordinates. Then λ may be, q. -2 The

possible value of a such that 2î - ĵ + k̂, î + 2ĵ + (1 + a)kand3î + aĵ + 5k̂ are

coplanar is, r. 2 If 
→
A = 2î + λĵ + 3k̂,

→
B = 2î + λĵ + k̂,

→
C = 3î + ĵand

→
A + λ

→
B is

perpendicular to 
→
C then |2λ| is, s. 3

Watch Video Solution

( ) ( ) ( ) ( )

455. If 
→
A,

→
B and

→
C are vectors such that 

→
B =

→
C . Prove that 

→
A +

→
B ×

→
A +

→
C ×

→
B +

→
C .

→
B +

→
C = 0

| | | |
[( ) ( )] ( ) ( )

https://dl.doubtnut.com/l/_S5uDUsIjB2n7
https://dl.doubtnut.com/l/_KSdj1QOE3QDo
https://dl.doubtnut.com/l/_j05a4dMTaaLe
https://dl.doubtnut.com/l/_Js0gaE4QFvE0


Watch Video Solution

456. A parallelogram is constructed on

3→a +
→
band→a - 4

→
b, where →a = 6and

→
b = 8, and→aand

→
b are anti-parallel. Then

the length of the longer diagonal is 40 b. 64 c. 32 d. 48

Watch Video Solution

| | | |

457. Statement 1: Vector →c = - 5î + 7ĵ + 2k̂ is along the bisector of angel

between →a = î + 2ĵ + 2k̂and
→
b = 8î + ĵ - 4k̂

.
 Statement 2: →c  is equally

inclined to →aand
→
b

.

Watch Video Solution

458. Statement 1: A component of vector 
→
b = 4î + 2ĵ + 3k̂ in the direction

perpendicular to the direction of vector →a = î + ĵ + k̂isî - ĵ
.
 Statement 2: A

component of vector in the direction of →a = î + ĵ + k̂ is 2î + 2ĵ + 2k̂
.

https://dl.doubtnut.com/l/_Js0gaE4QFvE0
https://dl.doubtnut.com/l/_nuyOQ1iPQ49H
https://dl.doubtnut.com/l/_bz8JTbfwX01i
https://dl.doubtnut.com/l/_UPsvR37WmNXA


Watch Video Solution

459. Statement 1 : Points A(1, 0), B(2, 3), C(5, 3), andD(6, 0) are concyclic.

Statement 2 : Points A, B, C, andD form an isosceles trapezium or 

ABandCD meet at E
.
 Then EA ⋅ EB = EC ⋅ ED

.

Watch Video Solution

460. Let →r  be a non-zero vector satisfying →r

.
→a = →r

.
→
b = →r

.
→c = 0 for given

non-zero vectors →a,
→
b and →c

.
 Statement 1: →a -

→
b  

→
b - →c   →c - →a = 0

Statement 2: →a
→
b→c = 0

Watch Video Solution

[ ]

[ ]

461. Let →a = a1î + a2ĵ + a3k̂,
→
b = b1î + b2ĵ + b3k̂ and →c = c1î + c2ĵ + c3k̂ be

three non-zero vectors such that →c  is a unit vector perpendicular to both 

https://dl.doubtnut.com/l/_UPsvR37WmNXA
https://dl.doubtnut.com/l/_sFYsjI53Dp4j
https://dl.doubtnut.com/l/_52c2ew2JX6t8
https://dl.doubtnut.com/l/_huwYDol3Np3S


→a and 
→
b . If the angle between a and b is 

π
6

,  then prove that 

a1 a2 a3

b1 b2 b3

c1 c2 c3

2

=
1
4

a2
1 + a2

2 + a2
3 b2

1 + b2
2 + b2

3

Watch Video Solution

| | ( )( )

462. Statement-I A = 2î + 3ĵ + 6k̂, B = î + ĵ - 2k̂ and C = î + 2ĵ + k̂, then 

|A × (A × (A × B)) ⋅ C| = 243  

Statement-II |A × (A × (A × B)) ⋅ C| = |A|2|[ABC]| 

Watch Video Solution

463. If →a,
→
b, and→c  are mutually perpendicular vectors and 

→a = α →a ×
→
b + β

→
b × →c + γ →c × →a and →a

→
b→c = 1,  then �nd the value of

α + β + γ
.

Watch Video Solution

( ) ( ) ( ) [ ]

https://dl.doubtnut.com/l/_huwYDol3Np3S
https://dl.doubtnut.com/l/_NXBAKcrIpumH
https://dl.doubtnut.com/l/_wbvkmTMjdMZW
https://dl.doubtnut.com/l/_mbtKFeQHXaRu


464. Let vectors →a,
→
b, →c , and

→
d be such that →a ×

→
b × →c ×

→
d = 0.  Let 

P1andP2 be planes determined by the pair of vectors →a,
→
b, and→c ,

→
d,

respectively. Then the angle between P1andP2 is a.0 b. π /4 c. π /3 d. π /2

Watch Video Solution

( ) ( )

465. The number of vectors of unit length perpendicular to vectors

→a = (1, 1, 0)and
→
b = (0, 1, 1) is a. one b. two c. three d. in�nite

Watch Video Solution

466. Prove that →a. î →a × î + →a. j →a × ĵ + →a. k̂ →a × k̂ = 0.

Watch Video Solution

( )( ) ( )( ) ( )( )

https://dl.doubtnut.com/l/_mbtKFeQHXaRu
https://dl.doubtnut.com/l/_dDCXuXMxTgk1
https://dl.doubtnut.com/l/_fJszz3eHysRK


467. Let 
→
f(t) = [t]î + (t - [t])ĵ + [t + 1]k̂, where[.] denotes the greatest

integer function. Then the vectors 

→

f
5
4

andf(t), 0 < t < 1 are(a) parallel to

each other(b) perpendicular(c) inclined at cos - 12 √7 1 - t2  (d)inclined

at cos - 1 8 + t

9√1 + t2
;

Watch Video Solution

( )
( ( ) )

( )

468. If →a is parallel to 
→
b × →c  , then →a ×

→
b . →a × →c  is equal to a. 

→a 2 →
b. →c  b. 

→
b 2 →a. →c  c. →c 2 →a.

→
b  d. none of these

Watch Video Solution

( ) ( )

| | ( ) | | ( ) | | ( )

469. The three vectors î + ĵ, ĵ + k̂, k̂ + î taken two at a time form three

planes, The three unit vectors drawn perpendicular to these planes form

a parallelopiped of volume: ________________

https://dl.doubtnut.com/l/_rWjzl5botXTo
https://dl.doubtnut.com/l/_tZnnKvrTqimf
https://dl.doubtnut.com/l/_RUnk0pWBMoHl


Watch Video Solution

470. If 
→
d = →a ×

→
b +

→
b × →c + →c × →a is non-zero vector and 

→
d ⋅ →c →a ×

→
b +

→
d ⋅ →a

→
b × →c +

→
d ⋅

→
b →c × →a = 0,  then  

a. →a =
→
b = →c  

b. →a +
→
b + →c = |d| 

c. →a,
→
b, and→c  are coplanar  

d. none of these

Watch Video Solution

|( )( ) ( )( ) ( )( ) |
| | | | | |

| | | | | |

471. If |a| = 2and|b| = 3 and a
.
b = 0, then(a × (a × (a × (a × b)))) is equal to

48b̂ b. 16b̂ c. 48â d. -48â

Watch Video Solution

https://dl.doubtnut.com/l/_RUnk0pWBMoHl
https://dl.doubtnut.com/l/_wITGPK7nfve8
https://dl.doubtnut.com/l/_obaXaiHWI2Ly


472. If the two diagonals of one its faces are 6î + 6k̂and4ĵ + 2k̂ and of the

edges not containing the given diagonals is c = 4ĵ - 8k̂,  then the volume

of a parallelepiped is a. 60 b. 80 c. 100 d. 120

Watch Video Solution

473. The volume of a tetrahedron formed by the coterminous edges

→a,
→
b, and→c  is 3. Then the volume of the parallelepiped formed by the

coterminous edges →a +
→
b,

→
b + →cand→c + →a is 6 b. 18 c. 36 d. 9

Watch Video Solution

474. If →a,
→
b, and →c  are three mutually orthogonal unit vectors, then the

triple product →a +
→
b + →c→a +

→
b

→
b + →c  equals: (a.) 0 (b.) 1 or - 1 (c.) 6 (d.) 3

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_CGo04Cr5kVtt
https://dl.doubtnut.com/l/_WQI43PSBvLdD
https://dl.doubtnut.com/l/_r6qSNLjvSRJh


475. Vector →c  is perpendicular to vectors →a = (2, - 3, 1)and
→
b = (1, - 2, 3)

and satis�es the condition →x ⋅ î + 2ĵ - 7k̂ = 10.  Then vector →c  is equal

to a.(7, 5, 1) b. -7, - 5, - 1 c. 1, 1, - 1 d. none of these

Watch Video Solution

( )

476. Given →a = xî + yĵ + 2k̂,
→
b = î - ĵ + k̂, →c = î + 2ĵ; →a ⊥

→
b, →a

.
→c = 4.  Then 

→a
→
b→c 2 = →a  b. →a

→
b→c = →a  c. →a

→
b→c = 0 d. →a

→
b→c = →a 2

Watch Video Solution

[ ] | | [ ] | | [ ] [ ] | |

477. →aand
→
b are two unit vectors that are mutually perpendicular. A unit

vector that is equally inclined to →a,
→
band→a ×

→
b is a.

1

√2
→a +

→
b + →a ×

→
b  b. 

1
2

→a ×
→
b + →a +

→
b  c. 

1

√3
→a +

→
b + →a ×

→
b  d. 

1
3

→a +
→
b + →a ×

→
b

Watch Video Solution

( )

( ) ( ) ( )

https://dl.doubtnut.com/l/_BmZfArKoqKG3
https://dl.doubtnut.com/l/_bWzjysUofQsQ
https://dl.doubtnut.com/l/_2VxhfC2NWnkz
https://dl.doubtnut.com/l/_CynL5UJ62ckz


478. If →rand→s  are non-zero constant vectors and the scalar b is chosen

such that →r + b→s  is minimum, then the value of b→s 2 + →r + b→s 2 is

equal to a.2 →r 2 b. →r 2 /2 c. 3 →r 2 d. |r|2

Watch Video Solution

| | | | | |

| | | | | |

479. The scalar 
→
A

.
→
B +

→
C ×

→
A +

→
B +

→
C  equals  

a.0 b. 
→
A

→
B

→
C +

→
B

→
C

→
A  c. 

→
A

→
B

→
C  d. none of these

Watch Video Solution

(( ) ( ))
[ ] [ ] [ ]

480. The volume of he parallelepiped whose sides are given by

→
OA = 2i - 2j,

→
OB = i + j - kand

→
OC = 3i - k is a.

4
13  b. 4 c. 

2
7  d. 2

Watch Video Solution

https://dl.doubtnut.com/l/_CynL5UJ62ckz
https://dl.doubtnut.com/l/_erfILSOeMuYn
https://dl.doubtnut.com/l/_SLqRAO3yjIX0


481. For non-zero vectors →a,
→
b, and→c , →a ×

→
b

.
→c = →a

→
b →c  holds if and

only if a.→a ⋅
→
b = 0,

→
b ⋅ →c = 0 b. 

→
b ⋅ →c = 0, →c ⋅ →a = 0 c. →c ⋅ →a = 0, →a ⋅

→
b = 0 d. 

→a ⋅
→
b = 0,

→
b ⋅ →c = 0, →c ⋅ →a = 0

Watch Video Solution

|( ) | | | | || |

482. For three vectors →u, →vand→w which of the following expressions is not

equal to any of the remaining three ? a.→u

.
→v × →w b. →v × →w

.
→u c. →v

.
→u × →w d. 

→u × →v

.
→w

Watch Video Solution

( )

( )

483. Let 
→
A be a vector parallel to the line of intersection of planes 

P1andP2

.
 Plane P1 is parallel to vectors 2ĵ + 3k̂and4ĵ - 3kandP2 is parallel

to ĵ - k̂and3î + 3ĵ
.
 Then the angle betweenvector 

→
A and a given vector 

2î + ĵ - 2k̂ is a.π /2 b. π /4 c. π /6 d. 3π /4

https://dl.doubtnut.com/l/_cfWp2N5wmhWM
https://dl.doubtnut.com/l/_OMSgZje2jjEo
https://dl.doubtnut.com/l/_EAoqX7MjqNaV


Watch Video Solution

484. If →a.
→
b = β and →a ×

→
b = →c , then

→
b is 

β→a - →a × →c

→a 2
 b. 

β→a + →a × →c

→a 2
 c. 

β→c - →a × →c

→a 2
 d. 

β→a + →a × →c

→a 2

Watch Video Solution

( )
| |

( )
| |

( )
| |

( )
| |

485. Let →a,
→
band→c  be three non-coplanar vecrors and →r  be any arbitrary

vector. Then →a ×
→
b × →r × →c +

→
b × →c × →r × →a + →c × →a × →r ×

→
b

is always equal to →a
→
b→c →r  b. 2 →a

→
b→c →r  c. 3 →a

→
b→c →r  d. none of these

Watch Video Solution

( ) ( ) ( ) ( ) ( ) ( )
[ ] [ ] [ ]

486. Let →aand
→
b be mutually perpendicular unit vectors. Then for any

arbitrary →r ,  a. →r = →r
.
â â + →r

.

b̂ b̂ + →r
.

â × b̂ â × b̂  b. ( ) ( ) ( )( )

https://dl.doubtnut.com/l/_EAoqX7MjqNaV
https://dl.doubtnut.com/l/_Bk1LErdwYX91
https://dl.doubtnut.com/l/_OLSQQUyI4kwM
https://dl.doubtnut.com/l/_8n17lcA6QAHj


→r = →r
.
â - →r

.

b̂ b̂ - →r
.

â × b̂ â × b̂  c. 

→r = →r
.
â â - →r

.

b̂ b̂ + →r
.

â × b̂ â × b̂  none of these

Watch Video Solution

( ) ( ) ( )( )

( ) ( ) ( )( )

487. Value of →a ×
→
b, →a × →c ,

→
d  is always equal to a. →a

.
→
d →a

→
b→c  b. 

→a

.
→c →a

→
b

→
d  c. →a

.
→
b →a

→
b

→
d  d. none of these

Watch Video Solution

[ ] ( )[ ]

( )[ ] ( )[ ]

488. Let →aand
→
b be unit vectors that are perpendicular to each other. Then 

→a + →a ×
→
b

→
b + →a ×

→
b →a ×

→
b  will always be equal to 1 b. 0 c. -1 d. none

of these

Watch Video Solution

[ ( ) ( ) ]

https://dl.doubtnut.com/l/_8n17lcA6QAHj
https://dl.doubtnut.com/l/_o8l8awei262N
https://dl.doubtnut.com/l/_9lDHkz29cRI2


489. Let →r , →a,
→
band→c  be four nonzero vectors such that 

→r

.
→a = 0, →r ×

→
b = →r

→
b and →r × →c = →r →c

.
 Then [abc] is equal to |a||b||c|

b. - |a||b||c| c. 0 d. none of these

Watch Video Solution

| | | | | | | | | | | |

490. Let →a = a1î + a2ĵ + a3k̂,
→
b = b1î + b2ĵ + b3k̂ and →c = c1î + c2ĵ + c3k̂ be

three non-zero vectors such that →c  is a unit vector perpendicular to both 

→a and 
→
b . If the angle between a and b is 

π
6

,  then prove that 

a1 a2 a3

b1 b2 b3

c1 c2 c3

2

=
1
4

a2
1 + a2

2 + a2
3 b2

1 + b2
2 + b2

3

Watch Video Solution

| | ( )( )

https://dl.doubtnut.com/l/_9lDHkz29cRI2
https://dl.doubtnut.com/l/_VvpoCf04BlkF
https://dl.doubtnut.com/l/_0rJ51i1AvSrT


491. If 4→a + 5
→
b + 9→c = 0,  then →a ×

→
b ×

→
b × →c × →c × →a  is equal to

a. vector perpendicular to the plane ofa, b, c b. a scalar quantity c. 
→
0 d.

none of these

Watch Video Solution

( ) [( ) ( )]

492. If →a,
→
b, and→c  are such that →a

→
b→c = 1, →c = λ→a ×

→
b,  ,

→a = √2,
→
b = √3and →c =

1

√3
 , then the angle between →a and

→
b is 

π
6

 b. 

π
4

 c. 
π
3

 d. 
π
2

Watch Video Solution

[ ]
| | | | | |

493. A vector of magnitude √2 coplanar with the vector 

→a = î + ĵ + 2k̂ and
→
b = î + 2ĵ + k̂,  and perpendicular to the vector 

→c = î + ĵ + k̂,  is a.- ĵ + k̂ b. î - k̂ c. î - ĵ d. î - ĵ

Watch Video Solution

https://dl.doubtnut.com/l/_TizGPligYt1n
https://dl.doubtnut.com/l/_3DKxx2M7Gj8I
https://dl.doubtnut.com/l/_m4nSEJopNn0W


494. Let P be a point interior to the acute triangle ABC
.
 If PA + PB + PC is

a null vector, then w.r.t triangle ABC,  point P is its a. centroid b.

orthocentre c. incentre d. circumcentre

Watch Video Solution

495. G is the centroid of triangle ABC and A1 and B1 are the midpoints of

sides AB and AC , respectively. If Δ1 is the area of quadrilateral GA1AB1

and Δ is the area of triangle ABC , then 
Δ
Δ1

 is equal to  

a.
3
2

 

b. 3 

c. 
1
3

 

d. none of these

Watch Video Solution

https://dl.doubtnut.com/l/_AHIe3g8EcY0n
https://dl.doubtnut.com/l/_dZUBPiuRAV1m


496. Points →a,
→
b, →c , and

→
d are coplanar and 

(sinα)→a + (2sin2β)
→
b + (3sin3γ)→c -

→
d = 0.  Then the least value of 

sin2α + sin22β + sin23γis a. 
1
14

 b. 14 c. 6 d. 1/√6

Watch Video Solution

497. If →aand
→
b are any two vectors of magnitudes 1 and 2, respectively, and 

1 - 3→a.
→
b 2 + 2→a +

→
b + 3 →a ×

→
b 2 = 47,  then the angel between →aand

→
b

is π /3 b. π - cos - 1(1 /4) c. 
2π
3

 d. cos - 1(1 /4)

Watch Video Solution

( ) | ( ) |

498. If →a and 
→
b are any two vectors of magnitudes 2 and 3, respectively,

such that 2 →a ×
→
b + 3 →a.

→
b = k,  then the maximum value of k is a.

√13 b. 2√13 c. 6√13 d. 10√13

Watch Video Solution

| ( )| | ( )|

https://dl.doubtnut.com/l/_uVoztmcdKzAN
https://dl.doubtnut.com/l/_LyfYNoRbHfze
https://dl.doubtnut.com/l/_XlC1UjimgEEd


499. If →a and 
→
b are two vectors such that →a ×

→
b = √3 and →a

.
→
b = 1,  �nd

the angle between →a and 
→
b .

Watch Video Solution

| |

500. If the vector product of a constant vector 
→
OA with a variable vector 

→
OB in a �xed plane OAB be a constant vector, then the locus of B is a. a

straight line perpendicular to 
→
OA b. a circle with centre O and radius

equal to 
→
OA  c. a straight line parallel to 

→
OA d. none of these

Watch Video Solution

| |

501. Let →u, →vand→w be such that →u = 1, →v = 2and →w = 3.  If the

projection of →v  along →u is equal to that of →w along →u and vectors →vand→w

are perpendicular to each other, then →u - →v + →w  equals 2 b. √7 c. √14 d. 

14

| | | | | |

| |

https://dl.doubtnut.com/l/_9InInlAv8V5w
https://dl.doubtnut.com/l/_ovTgCvoOsi1D
https://dl.doubtnut.com/l/_ifUtdJ4IWDie


A. 2

B. sqrt(7)`

C. sqrt(14)`

D. 14`

Answer: 3

Watch Video Solution

502. If the two adjacent sides of two rectangles are represented by

vectors →p = 5→a - 3
→
b; →q = - →a - 2

→
b and  →r = - 4→a -

→
b; →s = - →a +

→
b,

respectively, then the angel between the vector

→x =
1
3

→p + →r + →s  and  →y =
1
5

→r + →s  is a.-cos - 1 19

5√43
 b.

cos - 1 19

5√43
 c. π - cos - 1 19

5√43
 d. cannot be evaluate

Watch Video Solution

( ) ( ) ( )
( ) ( )

https://dl.doubtnut.com/l/_ifUtdJ4IWDie
https://dl.doubtnut.com/l/_TebjlJeSZ8WV
https://dl.doubtnut.com/l/_ksrKWf9I71og


503. Let P, Q, R and S be the points on the plane with position vectors

-2i - j, 4i, 3i + 3jand - 3i + 2j,  respectively. The quadrilateral PQRS must

be (a) Parallelogram, which is neither a rhombus nor a rectangle (b)

Square (c) Rectangle but not a square (d) Rhombus, but not a square

Watch Video Solution

504. →u, →v  and →w are three non-coplanar unit vecrtors and α, β and γ are

the angles between→u and →v , →vand →w, and→w and →u,  respectively, and →x , →y

and →z  are unit vectors along the bisectors of the angles α, βandγ ,

respectively. Prove that

→x × →y→y × →z→z × →x =
1
16

→u→v→w 2sec2 α
2

sec2 β
2

sec2 γ
2

.

Watch Video Solution

[ ] [ ] ( ) ( ) ( )

505. If →a = a1î + a2ĵ + a3k̂;
→
b = b1î + b2ĵ + b3k̂, . →c = c1î + c2ĵ + c3k̂ and 

3→a +
→
b  3

→
b + →c   3→c + →a = λ →a

→
b→c  , then �nd the value of 

λ
4

 .

Watch Video Solution

[ ] [ ]

https://dl.doubtnut.com/l/_ksrKWf9I71og
https://dl.doubtnut.com/l/_sU2vGnWPof4P
https://dl.doubtnut.com/l/_Cuz1D0IO2RBT


506. Find the absolute value of parameter t for which the area of the

triangle whose vertices the A( - 1, 1, 2); B(1, 2, 3)andC(t, 1, 1) is minimum.

Watch Video Solution

507. The condition for equations →r × →a =
→
band→r × →c =

→
d to be consistent

is a. 
→
b

.
→c = →a

.
→
d b. →a

.
→
b = →c

.
→
d c. 

→
b

.
→c + →a

.
→
d = 0 d. →a

.
→
b + →c

.
→
d = 0

Watch Video Solution

508. If aandb are nonzero non-collinear vectors, then

→a
→
bî î + →a

→
bĵ ĵ + →a

→
bk̂ k̂ is equal to a.→a ×

→
b b. →a +

→
b c. →a -

→
b d. 

→
b × →a

Watch Video Solution

[ ] [ ] [ ]

https://dl.doubtnut.com/l/_Cuz1D0IO2RBT
https://dl.doubtnut.com/l/_Tv1Lv79LFeXi
https://dl.doubtnut.com/l/_8ccVr5NCWbTt
https://dl.doubtnut.com/l/_Lti5ZxGHCCEj


509. →a +
→
b

.
→
b + →c × →a +

→
b + →c =   

a. →a 
→
b →c   

b. 0 

c. 2 →a 
→
b →c   

d. - →a 
→
b →c

Watch Video Solution

( ) ( )
[ ]

[ ]
[ ]

510. A vector of magnitude 10 along the normal to the curve

3x2 + 8xy + 2y2 - 3 = 0 at its point P(1, 0) can be (A) 6î + 8ĵ (B) -8î + 3ĵ (C)

6î - 8ĵ (D) 8î + 6ĵ

Watch Video Solution

511. If a
→
α ×

→
β + b

→
β ×

→
γ + c

→
γ ×

→
α = 0 and at least one of a, bandc is

nonzero, then vectors 
→
α,

→
βand

→
γ  are a. parallel b. coplanar c. mutually

perpendicular d. none of these

( ) ( ) ( )

https://dl.doubtnut.com/l/_yUmnFg189CZA
https://dl.doubtnut.com/l/_E9fudIAcAFRx
https://dl.doubtnut.com/l/_LKxBWI1BvQb7


Watch Video Solution

512. If →a ×
→
b ×

→
b × →c =

→
b, where→a,

→
b, and→c  are nonzero vectors, then 1.

→a,
→
b, and→c  can be coplanar 2.→a,

→
b, and→c  must be coplanar 3.→a,

→
b, and→c

cannot be coplanar 4.none of these

Watch Video Solution

( ) ( )

513. If →a,
→
band→c  are three non coplanar vectors, then 

→a +
→
b + →c →a +

→
b × →a + →c  is :

Watch Video Solution

( )[( ) ( )]

514. If →x + →c × →y = →aand→y + →c × →x =
→
b, where→c  is a nonzero vector, then

which of the following is not correct? a.→x =

→
b × →c + →a + →c

.
→a →c

1 + →c

.
→c

 b. 
( )

https://dl.doubtnut.com/l/_LKxBWI1BvQb7
https://dl.doubtnut.com/l/_BKp0kPbiwW94
https://dl.doubtnut.com/l/_5LvLTdfSXrZl
https://dl.doubtnut.com/l/_GVWRZKZVjxhT


→x =

→c ×
→
b +

→
b + →c

.
→a →c

1 + →c

.
→c

 c. →y =

→a × →c +
→
b + →c

.
→
b →c

1 + →c

.
→c

 d. none of these

Watch Video Solution

( ) ( )

515. If →aand
→
b are two unit vectors incline at angle π /3 , then 

→a ×
→
b + →a ×

→
b

.
→
b is equal to 

-3
4

 b. 
1
4

 c. 
3
4

 d. 
1
2

Watch Video Solution

{ ( )}

516. Value of →a ×
→
b, →a × →c ,

→
d  is always equal to a. →a

.
→
d →a

→
b→c  b. 

→a

.
→c →a

→
b

→
d  c. →a

.
→
b →a

→
b

→
d  d. none of these

Watch Video Solution

[ ] ( )[ ]

( )[ ] ( )[ ]

https://dl.doubtnut.com/l/_GVWRZKZVjxhT
https://dl.doubtnut.com/l/_I3HbD7JY6AhB
https://dl.doubtnut.com/l/_EhNGlLUwT99u


517. Let V be the volume of the parallelopiped formed by the vectors

→a = a1î + a2ĵ + a3k̂ and 
→
b = b1î + b2ĵ + b3k̂ and →c = c1î + c2ĵ + c3k̂ . If

ar, br and cr, where r = 1, 2, 3, are non-negative real numbers and 

3

∑
r= 1

ar + br + cr = 3L show that V ≤ L3

Watch Video Solution

( )

518. Find 3-dimensional vectors →v 1, →v 2, →v 3 satisfying

→v 1 ⋅
→v 1 = 4, →v 1 ⋅

→v 2 = - 2, →v 1 ⋅
→v 3 = 6,  

→v 2 ⋅
→v 2 = 2, →v 2 ⋅

→v 3 = - 5, →v 3 ⋅
→v 3 = 29

Watch Video Solution

519. Let →u and →v  be unit vectors such that →u × →v + →u = →w and →w × →u = →v .

Find the value of →u →v  →w .

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_zxQRe6ZUoygb
https://dl.doubtnut.com/l/_ripimbHxeltl
https://dl.doubtnut.com/l/_Qne9kilvoOtv
https://dl.doubtnut.com/l/_GSSR0xWPU23G


520. For any two vectors →uand→v  prove that →u. →v 2 + →u × →v 2 = →u 2 →v 2

Watch Video Solution

( ) | | | | | |

521. If the incident ray on a surface is along the unit vector →v , the

re�ected ray is along the unit vector →w and the normal is along the unit

vector →a outwards, express →w in terms of →a and →v

Watch Video Solution

522. If →a,
→
b, →cand

→
d are distinct vectors such that 

→a × →c =
→
b ×

→
dand→a ×

→
b = →c ×

→
d,  prove that →a -

→
d .

→
b - →c ≠ 0,

Watch Video Solution

( ) ( )

523. Given two vectors →a = - î + 2ĵ + 2k̂and
→
b = - 2î + ĵ + 2k̂

.
 Column I,

Column II A vector coplanar with →aand
→
b , p. -3î + 3ĵ + 4k̂ A vector which is

https://dl.doubtnut.com/l/_GSSR0xWPU23G
https://dl.doubtnut.com/l/_MMaO3mypCuTe
https://dl.doubtnut.com/l/_vQYZFXbfoTYW
https://dl.doubtnut.com/l/_BY5rJu0pIEs2


perpendicular to both →aand
→
b , q. 2î - 2ĵ + 3k̂ A vector which is equally

inclined to →aand
→
b , r. î + ĵ A vector which forms a triangle with →aand

→
b , s. 

î - ĵ + 5k̂

Watch Video Solution

524. Let 
→
V = 2î + ĵ - k̂and

→
W = î + 3k̂

.
 If 

→
U is a unit vector, then the

maximum value of the scalar triple product [UVW] is a.-1 b. √10 + √6 c. 

√59 d. √60

Watch Video Solution

525. If the vectors →a,
→
b, →c  are non-coplanar and l,m,n are distinct real

numbers, then [(l→a + m
→
b + n→c l

→
b + m→c + n→a l→c + m→a + n

→
b)] = 0, implies

(A) lm + mn + nl = 0 (B) l + m + n = 0 (C) l2 + m2 + n2 = 0

Watch Video Solution

)( )(

https://dl.doubtnut.com/l/_BY5rJu0pIEs2
https://dl.doubtnut.com/l/_588BW5MXTxvV
https://dl.doubtnut.com/l/_II2sKxl3gGNi


526. If →a,
→
band→c  are unit coplanar vectors, then the scalar triple product 

2→a -
→
b2

→
b - →c2→c - →a  is 0 b. 1 c. -√3 d. √3

Watch Video Solution

[ ]

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

