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BOOKS - KC SINHA ENGLISH

VECTOR AND 3D - PREVIOUS YEAR QUESTIONS

Exercise

1. Let  if c is a vector such that 

 and the angle between 

 , then  is equal to

Watch Video Solution

→
a = 2 î + ĵ + k̂, and

→
b = î + ĵ

→
a .

→
c = ∣

∣
→
c ∣

∣,
∣
∣
→
c −

→
a ∣

∣ = 2√2

→
a ×

→
b and

→
i s30∘ ∣

∣
∣
(

→
a ×

→
b )

∣
∣
∣

×
→
c

∣
∣
∣

2. Let  be as unit vector

perpendicular to veca and vecb vecc= 1/sqrt(j+k) 1/sqrt(2)(j-k)

e
→
a = î + ĵ − k̂,

→
b = î − ĵ + k̂ and

→
c

the (A) (B) (C)

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_n1n7yuFAwEyy
https://dl.doubtnut.com/l/_S5TwFG1vpMU7


1/sqrt(6) (i-2jk) 1/sqrt(6) (2i-j+k)`

Watch Video Solution

(D)

3. ABCDEF is a regular hexagon with centre of the origin such that

 is equal to , then  is:

Watch Video Solution

−−→
AD +

−−→
EB +

−−→
FC λ(ED) λ

4. A non vector  is parallel to the line of intersection of the plane

determined by the vectors  and thepane determined by the

vectors  then angle between  is

= (A)  (B)  (C)  (D) 

Watch Video Solution

→
a

→
i ,

→
i +

→
j

→
i −

→
j ,

→
i +

→
k

→
a and

→
i − 2

→
j + 2

→
k

π

2

π

3

π

6

π

4

5. If  then the value of →
a = and

→
b = ,

î − 2ĵ

√5

2 î + ĵ + 3k̂

√14

(2
→
a +

→
b ). [(

→
a ×

→
b ) × (

→
a − 2

→
b )]

https://dl.doubtnut.com/l/_S5TwFG1vpMU7
https://dl.doubtnut.com/l/_4rqNmUUXKB5O
https://dl.doubtnut.com/l/_agBL5MSAreBy
https://dl.doubtnut.com/l/_mY1prKFLOeNZ


Watch Video Solution

6. Let 
 and 
 be the points on the plane
 with position vectors 


 respectively. The quadrilateral 


 must be a
 Parallelogram, which is
 neither a rhombus nor a

rectangle
Square
Rectangle, but not a square
Rhombus, but not a square

Watch Video Solution

P , Q, R S

−2i − j, 4i, 3i + 3jand − 3j + 2j,

PQRS

7. Two adjacent sides of a
 parallelogram 
 are given by 


 The side 
 is

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

becomes 
 If 
 makes a right angle with
 the side 
 then the

cosine of the
angel 
is given by
 
b. 
c. 
d. 

Watch Video Solution

ABCD

→
A B = 2 î + 10ĵ + 11k̂and

→
A D = − î + 2ĵ + 2k̂. AD

α AD

AD ′ . AD' AB,

α
8

9

√17
9

1

9

4√5

9

https://dl.doubtnut.com/l/_mY1prKFLOeNZ
https://dl.doubtnut.com/l/_sn7vff6M0D8k
https://dl.doubtnut.com/l/_iTITiLCbOvq8


8. Let  and 

. Then  depends on

Watch Video Solution

→
a =

→
i −

→
k ,

→
b = x

→
i +

→
j + (1 − x)

→
k

→
c = y

→
i + x

→
j + (1 + x − y)

→
k [

→
a

→
b

→
c ]

9. If  are three vectors of which every pair is non colinear. If

the vector  are collinear with the vector  and 

respectively then which one of the following is correct? (A) 

is a nul vector veca+vecb+vecc veca+vecb+vecc

veca+vecb+vecc` isd a vector of

magnitude 3 units

Watch Video Solution

→
a ,

→
b and

→
c

→
a +

→
b and

→
b +

→
c

→
c

→
a

→
a +

→
b +

→
c

(B) isaunit
−−→
−−→ r(C)

isa
−−→
−−→ rofmagnitude2units(D)

10.  and , then the value of

 is:

Watch Video Solution

→
a = (3 î + k̂)

1

√10

→
b = (2 î + 3ĵ − 6k̂)

1

7

(2
→
a −

→
b ). [(

→
a ×

→
b ) × (

→
a + 2

→
b )]

https://dl.doubtnut.com/l/_lErMTXigCpIe
https://dl.doubtnut.com/l/_2AlxB9gEgxJa
https://dl.doubtnut.com/l/_ybo4gpyuXkZD


11. The vectors  are not perpendicular and  are two

vectors satisfying :  Then the  is

equal to (A)  (B)  (C)  (D) 

Watch Video Solution

→
a and

→
b

→
c and

→
d

→
b ×

→
c =

→
b ×

→
d and

→
a .

→
d = 0.

→
d

→
c +

→
b

→
a .

→
c

→
a .

→
b

→
b +

→
c

→
b .

→
c

→
a .

→
b

→
c −

→
b

→
a .

→
c

→
a .

→
b

→
b −

→
c

→
b .

→
c

→
a .

→
b

12. If the vector  of magnitude 10 is the directionn of the vector

, then the value of a is equal to (A) 6 (B) 3 (C) -3 (D) -6

Watch Video Solution

8 î + aĵ

4 î − 3ĵ

13. If the angle between  is  the angle between 

is  and  then the angle between  is (A) 

(B)  (C)  (D) 

Watch Video Solution

→
a and

→
c 250

→
b and

→
c

650 →
a +

→
b =

→
c ,

→
a and

→
b 400

1150 250 900

https://dl.doubtnut.com/l/_ybo4gpyuXkZD
https://dl.doubtnut.com/l/_Ez6CmOpytxMu
https://dl.doubtnut.com/l/_hu4k5z1Lo6Mc
https://dl.doubtnut.com/l/_5DTjvseGgp7a


14. The positon vector of the centroid of the triangle ABC is .

If the position vector of the vector A is

2i+3j+k

2i+3jk 2i-3j-k -2i-3j-k`

Watch Video Solution

2i + 4j + 2k

2i + 6j + 4k. , thentheposition
−−→
−−→ rofmidp∮ofBCis(A) (B)

(C) (D)

15. The projection of the vector  on the vector 

-5/sqrt(6)` then the value of a is equal to (A) 1 (B) 2 (C) -2 (D) 3

Watch Video Solution

2 î + aĵ − k̂ î − 2ĵ + k̂is

16. Let  be three

vectors. A vectors  in the plane of  , whose projection on 

 is given by

Watch Video Solution

→
a = î + ĵ + k̂,

→
b = î − ĵ + k̂ and

→
c = î − ĵ − k̂

→
v

→
a and

→
b

→
c is

1

√3

https://dl.doubtnut.com/l/_5DTjvseGgp7a
https://dl.doubtnut.com/l/_WfbsovlqWOSt
https://dl.doubtnut.com/l/_BakJ5o0iy295
https://dl.doubtnut.com/l/_1hyP2qoDbgkn


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

 and perpendicular to vector  , is

/are

Watch Video Solution

î + ĵ + 2k̂ and î + 2ĵ + k̂ î + ĵ + k̂

18. The angle between the line 

and the plane  is (A)  (B)  (C)  (D) 

Watch Video Solution

→
r = ( î + 2ĵ + 3k̂) + λ(2 î + 3ĵ + 4k̂)

→
r . ( î + 2ĵ − 2k̂) = 3 00 600 300 900

19. Statement 1 : Lines

intersect. 

Statement 2 : If , then lines 

 do not intersect.

Watch Video Solution

→
r = î + ĵ − k̂ + λ(3 î − ĵ) and

→
r = 4 î − k̂ + μ(2 î + 3k̂)

→
b ×

→
d =

→
0

→
r =

→
a + λ

→
b and

→
r =

→
c + λ

→
d

https://dl.doubtnut.com/l/_1hyP2qoDbgkn
https://dl.doubtnut.com/l/_9M4azKm9jUIW
https://dl.doubtnut.com/l/_K8FcDcrMovOe
https://dl.doubtnut.com/l/_pAYyqntiHLSi


20. If  are vectors such that 

then possible value of  is (A) 0 (B) 3 (C) 4

(D) 8

Watch Video Solution

→
a and

→
b

∣
∣
∣
→
a +

→
b

∣
∣
∣

= √29 and
→
a × (2 î + 3ĵ + 4k̂) = (2 î + 3ĵ + 4k̂) ×

→
b ,

(
→
a +

→
b ). ( − 7 î + 2ĵ + 3k̂)

21. If  are unit vectors satisfying 

.

Watch Video Solution

→
a ,

→
b and

→
c

∣
∣
∣
→
a −

→
b

∣
∣
∣

2

+
∣
∣
∣

→
b −

→
c

∣
∣
∣

2

+ ∣
∣
→
c −

→
a ∣

∣
2

= 9  then  find the value of 
∣
∣
∣
2
→
a + 5

→

22. Let  determine diagonals

of a parallelogram PQRS. And  be onther vector. Then

−−→
PR = 3 î + ĵ − 2k̂ and

−−→
SQ = î − 3ĵ − 4k̂

−−→
PT = î + 2ĵ + 3k̂

https://dl.doubtnut.com/l/_pAYyqntiHLSi
https://dl.doubtnut.com/l/_Et7BS3OjHlFR
https://dl.doubtnut.com/l/_quGHZk4oMtkh
https://dl.doubtnut.com/l/_OlQpkhwyjvv0


the volume of the parallelepiped determined by the vectors

 is

Watch Video Solution

−−→
PT ,

−−→
PQ and

−→
PS

23. Consider the set of eight vectors .

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

Watch Video Solution

V [aî + bĵ + ck̂ : a, b, c ∈ {1 − 1}]

2p

24. If  are non-collinear vector, find the value of x such that the

vectors  are collinear.

Watch Video Solution

→
a and

→
b

→
α = (x − 2)

→
a +

→
b and

→
β = (3 + 2x)

→
a − 2

→
b

25. If vectors  are the sides

of a , then the length of the median throught A is

Watch Video Solution

−−→
AB = − 3 î + 4k̂ and

−−→
AC = 5 î − 2ĵ + 4k̂

ΔABC

https://dl.doubtnut.com/l/_OlQpkhwyjvv0
https://dl.doubtnut.com/l/_tSSI9Jpw9fCk
https://dl.doubtnut.com/l/_zmUCq39YCQhC
https://dl.doubtnut.com/l/_et9kxETCobIV


26. If , then m= (A) -1 (B) 1 (C) 

 (D) 0

Watch Video Solution

→
a ⊥

→
b and (

→
a +

→
b ) ⊥ (

→
a + m

→
b )

−∣
∣
→
a ∣

∣
2

∣
∣
∣

→
b

∣
∣
∣

2

27. if  are unit vector such that  . Then

find the value of .

Watch Video Solution

→
a ,

→
b and

→
c

→
a +

→
b +

→
c =

→
0

→
a .

→
b +

→
b .

→
c =

→
c .

→
a

28. If  is perpendiculasr to both  then (A) 

 (B)  (C) 

 (D) 

Watch Video Solution

→
a

→
b and

→
c

→
a . (

→
b ×

→
c ) =

→
0

→
a × (

→
b x

→
c ) =

→
0

→
a × (

→
b +

→
c ) =

→
0

→
a + (

→
b +

→
c ) =

→
0

https://dl.doubtnut.com/l/_et9kxETCobIV
https://dl.doubtnut.com/l/_DPwdhfBptYGC
https://dl.doubtnut.com/l/_LNQS0LsDES0q
https://dl.doubtnut.com/l/_9kAeIvBBpAqq
https://dl.doubtnut.com/l/_IB9auBlJKZFs


29. If 
 are two non collinear unit vectors such that 

find

Watch Video Solution

→
a  and 

→
b

∣
∣
∣
→
a +

→
b

∣
∣
∣

= √3,  (2
→
a − 5

→
b ). (3

→
a +

→
b )

30. If the position vectors of the vertices of a triangle be

, then the triangle is

Watch Video Solution

2 î + 4ĵ − k̂, 4 î + 5ĵ + k̂ and 3 î + 6ĵ − 3k̂

31. If  are the initial and terminal points of

the vector  then the value  is equal to (A)  (B)  (C) 

(D) 

Watch Video Solution

(1, 2, 4) and (2, − λ, − 3)

î + 5ĵ − 7k̂ λ 7 −7 −5

5

https://dl.doubtnut.com/l/_IB9auBlJKZFs
https://dl.doubtnut.com/l/_nsuerLSnH1df
https://dl.doubtnut.com/l/_Rd6g1wiFzPjN


32. Let

where  are non zero vectors.If  then the values

of l and m respectively are (A)  (B)  (C)  (D) 

Watch Video Solution

→
u = 5

→
a + 6

→
b + 7

→
c , v = 7

→
a +

→
b + 9

→
c and

→
w = 3

→
a + 11

→
b + 5

→
c

→
a ,

→
b ,

→
c

→
u = l

→
v + m

→
w

,
1

2

1

2
, −

1

2

1

2
− ,

1

2

1

2
,

1

3

1

3

33. If  then the

angle between  is (A)  (B)  (C)  (D) 

Watch Video Solution

3
→
p + 2

→
q = î + ĵ + k̂ and 3

→
p − 2

→
q = î − ĵ − k̂

→
p and

→
q

π

6

π

4

π

3

π

2

34. Equation of the plane containing the straight line  and

perpendicular to the plane containing the straight lines

 is

Watch Video Solution

= =
x

2

y

3

z

4

= = and = =
x

3

y

4
z

2
x

4

y

2
z

3

https://dl.doubtnut.com/l/_yKtnoUwtBiy8
https://dl.doubtnut.com/l/_QdO4Cvt0oV7e
https://dl.doubtnut.com/l/_lGy9pOAAy25e
https://dl.doubtnut.com/l/_KeFbt3Rkzmdb


35. If the distance between the plane  and the plane

containing the lies

 is  then

 is

Watch Video Solution

Ax − 2y + z = d.

= = and = =
x − 1

2

y − 2

3

z − 3

4

x − 2

3
4 − 3

4
z − 4

5
√6,

|d|

36. A parallelopied is formed by planes drawn through the points

 parallel to the coordinate planes. The length of the

diagonal of parallelopiped is

Watch Video Solution

(2, 4, 5) and (5, 9, 7)

37. If  is a point on the line segment joining Q(2,2,4) and R(3,5,6)

such that the projection of  on the axes are  respectively,

then P divides QR in the ratio:

Watch Video Solution

P (x, y, z)

−−→
OP , ,

13

9

19

5

26

5

https://dl.doubtnut.com/l/_KeFbt3Rkzmdb
https://dl.doubtnut.com/l/_KZiPvB7A9LIs
https://dl.doubtnut.com/l/_KarSdTvRDUxo
https://dl.doubtnut.com/l/_9qls1SaC468u


38. If the angle between the line  and the plane 

, then  equals

Watch Video Solution

x = = (z − 3)(λ)
y − 1

2

x + 2y + 3z = 4is cos − 1(√ )
5

14
λ

39. Find the equation of the plane passing through the points (1,0,0) and

(0,2,0) and c at a distance 6/7 units from the origin

Watch Video Solution

40. The lines 

are coplanar, if

Watch Video Solution

= = and = =
x − 2

1

y − 3

1
z − 4

−k

x − 1

k

y − 4
2

z − 5
1

41. A line from the origin meets the lines 

 and  at  and = =
x − 2

1

y − 1

−2

z + 1

1
= =

x − 8
3

2

y + 3

−1

z − 1

1
P Q

https://dl.doubtnut.com/l/_9qls1SaC468u
https://dl.doubtnut.com/l/_Qc8ehyCCKy6G
https://dl.doubtnut.com/l/_JEYqPBdb2Qpa
https://dl.doubtnut.com/l/_YnlhVdeRFT0a


respectively. If length  then  is equal to

Watch Video Solution

PQ = d d2

42. Assertion: The point  is the mirror image of the point 

 in the plane  Reason: The plane 

bisects the line segment joining  (A) Both A and

R are true and R is the correct explanation of A (B) Both A and R are true

R is not the correct explanation of A (C) A is true but R is false. (D) A is

false but R is true.

Watch Video Solution

A(3, 1, 6)

B(1, 3, 4) x − y + z = 5. x − y + z = 5

A(3, 1, 6) and B(1, 3, 4)

43. Statement-I The point  is the mirror image of the point 

 in the line . 


Statement-II The line  bisect the line segment

joining .

Watch Video Solution

A(1, 0, 7)

B(1, 6, 3) = =
x

1

y − 1

2

z − 2

3

= =
x

1

y − 1

2

z − 2

3

A(1, 0, 7) and B(1, 6, 3)

https://dl.doubtnut.com/l/_YnlhVdeRFT0a
https://dl.doubtnut.com/l/_AWVcyrcrfwan
https://dl.doubtnut.com/l/_9bJr23DqPHOx


44. The equation of a plane passing through the line of intersection of

the planes x+2y+3z = 2 and x -y+z = 3 and at a distance 2/ √ 3 from the

point (3, 1, -1) is ?

Watch Video Solution

45. If the straight lines

 are coplanar, then

the plane(s) containing these two lines is/are

Watch Video Solution

= = and = =
x − 1

2

y + 1

k

z

2
x + 1

5

y + 1

2
z

k

46. about to only mathematics

Watch Video Solution

47. about to only mathematics

https://dl.doubtnut.com/l/_9bJr23DqPHOx
https://dl.doubtnut.com/l/_lWqzEyya5vvA
https://dl.doubtnut.com/l/_aW4qM3vOLTa4
https://dl.doubtnut.com/l/_2eCyHZmTiZJj
https://dl.doubtnut.com/l/_4eHFXmMLRZgn


Watch Video Solution

48. Two lines  and 

are coplanar. Then 
can take value (s)
a. 
b. 
c. 
d. 

Watch Video Solution

L1 : x = 5, =
y

3 − α

z

−2
L2 : x = α, =

y

−1
z

2 − α

α 1 2 3 4

49. If the projection of a line segment of the x,y and z-axes in 3-

dimensional space are 12,4, and 3 respectively, then the length of the line

segmetn is (A) 13 (B) 9 (C) 6 (D) 7

Watch Video Solution

50. If the lines

 are

coplanar, then k can have

Watch Video Solution

= = and = =
x − 2

1

y − 3

1
z − 4

k

x − 1

k

y − 4

2

z − 5

1

https://dl.doubtnut.com/l/_4eHFXmMLRZgn
https://dl.doubtnut.com/l/_Z2rJFt6KR0w3
https://dl.doubtnut.com/l/_oZq7LMYbuQTP
https://dl.doubtnut.com/l/_KkEvCJPPuVAD


51. The point of intersection of the straighat line

 with the plane  (A) (3,-1,1)

(B) (-5,1,-1) (C) (2,0,3) (D) (4,-2,-1)

Watch Video Solution

= =
x − 2

2

y − 1

−3

z + 2

1
x + 3y − z + 1 = 0

52. If the lines

 are

perpendicular to each other then p is equal to (A) 1 (B) -1 (C) 10 (D) 

Watch Video Solution

= = and = =
2x − 1

2

3 − y

1

z − 1

3

x + 3

2

z + 1

p

y + 2

5

−
7
5

53. If O be the origin and OP makes an angle of  and  with the

positive direction of x and y axes respectively and OP=12 units, find the

coordinates of P.

Watch Video Solution

450 600

https://dl.doubtnut.com/l/_KkEvCJPPuVAD
https://dl.doubtnut.com/l/_TvpYF3geTJpf
https://dl.doubtnut.com/l/_pYhOHYa8le4I
https://dl.doubtnut.com/l/_2Bb5ACGdjYFy


54. The distance between the plane

 is (A) 3

(B)  (C) 13 (D) 

Watch Video Solution

→
r . ( î + 2ĵ − 2k̂) + 5 = 0 and

→
r . (2 î + 4ĵ − 4k̂) − 16 = 0

11

3

13

3

55. If the straight lines

 intersect then

the value of  is (A)  (B)  (C)  (D) 

Watch Video Solution

= = and = =
x + 1

2

−y + 1

3

z + 1

−2

x − 3

1

y − λ

2
z

3

λ −
5

8
−

17

8
−

13

8
−

15

8

56. If  between the line  and the plane 

 is such that , the value of  is

Watch Video Solution

∠θ = =
x + 1

1

y − 1

2

z − 2

2

2x − y + √λz + 4 = 0 sin θ =
1

3
λ

https://dl.doubtnut.com/l/_Xc0AnXCeN4JH
https://dl.doubtnut.com/l/_Md5hBZ70oJWP
https://dl.doubtnut.com/l/_SNxuaLUElrQ2


57. The ratio in which the plane  divides the straight line joining

(1,-1,3) and (-2,5,4) 1:2 3:1 5:2 1:3`

Watch Video Solution

y − 1 = 0

is(A) (B) (C) (D)

58. Equation of theine passing through  and perpendiculr to

the plane 2x-4y+3z+5=0 is (A)  (B) 

 (C)  (D) 

Watch Video Solution

î + ĵ − 3k̂

= =
x − 1

2

1 − y

−4

z − 3

3

= =
x − 1

2

1 − y

4

z + 3

3
= ) =

x − 2

1

y + 4

1

z − 3

3

= =
x − 1

−2

1 − y

−4

z − 3

3

https://dl.doubtnut.com/l/_YPN3eJDpXJvJ
https://dl.doubtnut.com/l/_uep1fAj9DdUH

