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VECTOR & 3DIMENSIONAL GEOMETRY

Exercise 1 Single Choice Problems

1. If , then minimum value of  is

A. 

B. 

C. 

D. 0

Answer: B

W t h Vid S l ti

ax + by + cz = p x2 + y2 + z2

( )
2

p

a + b + c

p2

a2 + b2 + c2

a2 + b2 + c2

p2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_576ATMks8u8F


Watch Video Solution

2. If the angle between the vectors  and the area of the

triangle with adjacemnt sides parallel to  is 3 , then a.b is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

→
a and

→
b  is 

π

3
→
a and

→
b

√3

2√3

4√3

√3

2

3. Let  are points on  of the

parallelogram  such that 

 where 

are scalar.

B1, C1 and D1 AB, AC and AD

ABCD,

−−→
AB1 = k1

−−−→
AC,

−−→
AC1 = k2

−−→
AC and

−−−→
AD1 = k2

−−−→
AD, k1, k2 and k3

https://dl.doubtnut.com/l/_576ATMks8u8F
https://dl.doubtnut.com/l/_YUeixhBkhdO5
https://dl.doubtnut.com/l/_fAf7CCbb5kqJ


A.  are in AP

B.  are in GP

C.  are in HP

D. 

Answer: C

Watch Video Solution

λ1, λ3 and λ2

λ1, λ3 and λ2

λ1, λ3 and λ2

λ1 + λ2 + λ3 = 0

4. Let  if c is a vector such that 

 and the angle between 

 , then  is equal to

A. 

B. 

C. 2

D. 3

→
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

3

3

2

https://dl.doubtnut.com/l/_fAf7CCbb5kqJ
https://dl.doubtnut.com/l/_i3u9D9pJHNoQ


Answer: B

Watch Video Solution

5. If acute angle between the line  and xy-

plane is  and acute angle between planes 

is , then  equals to :

A. 1

B. 

C. 

D. 

Answer: A

Watch Video Solution

→
r = î + 2ĵ + λ(4 î − 3k̂)

θ1 x + 2y = 0 and 2x + y = 0

θ2 (cos2 θ1 + sin2 θ2)

1

4

2

3

3

4

https://dl.doubtnut.com/l/_i3u9D9pJHNoQ
https://dl.doubtnut.com/l/_BTIqlU0AfNg2


6. If a, b, c, x, y, z are real and

, then

 is equal to :

A. 1

B. 

C. 

D. 

Answer: C

Watch Video Solution

a2 + b2 + c2 = 25, x2 + y2 + z2 = 36 and ax + by + cz = 30

a + b + c

x + y + z

6

5

5

6

3

4

7. If  are non-zero, non-collinear vectors such that

 and angle between  is . If  is any

vector such that

 and

→
a and

→
b

∣
∣
→
a ∣

∣ = 2,
→
a ⋅

→
b = 1

→
a and

→
b

π

3
→
r

→
r ⋅

→
a = 2,

→
r ⋅

→
b = 8, (

→
r + 2

→
a − 10

→
b ) ⋅ (

→
a ×

→
b ) = 4√3

https://dl.doubtnut.com/l/_lbdRyH0xPgYb
https://dl.doubtnut.com/l/_isxWo8mOctFQ


satisfy to , then  is equal to : (a)  (b)

2 (c)  (d) none of these

A. 

B. 2

C. 

D. None of these

Answer: D

Watch Video Solution

→
r + 2

→
a − 10

→
b = λ(

→
a ×

→
b ) λ

1

2
1

4

1

2

1

4

8. Let  and  .Sum

of the values of  for which the equation

 has non-trivial solution is:

A. -1

B. 4

→
a = 3 î + 2ĵ + 4k̂,

→
b = 2( î + k̂)

→
c = 4 î + 2ĵ + 3k̂

α

x
→
a + y

→
b + z

→
c = α(xî + yĵ + zk̂)

https://dl.doubtnut.com/l/_isxWo8mOctFQ
https://dl.doubtnut.com/l/_pKyw7SlVLAzy


C. 7

D. 8

Answer: C

Watch Video Solution

9. If , then the value of

 is equal to :

A. 2

B. 4

C. 16

D. 64

Answer: C

Watch Video Solution

→
a = î + ĵ + k̂,

→
b = î − ĵ + k̂,

→
c = î + 2ĵ − k̂

∣
∣
∣
∣
∣
∣

→
a ⋅

→
a

→
a ⋅

→
b

→
a ⋅

→
c

→
b ⋅

→
a

→
b ⋅

→
b

→
b ⋅

→
c

→
c ⋅

→
a

→
c ⋅

→
b

→
c ⋅

→
c

∣
∣ 
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_pKyw7SlVLAzy
https://dl.doubtnut.com/l/_Bb5XSt7Inkfc


10.  are two vectors such that 

Vecb vecc  then �nd angle between 

.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

→
a and

→
b ∣

∣
→
a ∣

∣ = 1,
∣
∣
∣

→
b

∣
∣
∣

= 4 and
→
a .

= 2. If = (2
→
a ×

→
b ) − 3

→
b

→
b and

→
c

π

6

π

3

2π

3

5π

3

11. If  are unit vectors, then the value of 

 does not exceed to : (a) 9 (b) 12

(c) 18 (d) 21

→
a ,

→
b ,

→
c

∣
∣
∣
→
a − 2

→
b

∣
∣
∣

2

+
∣
∣
∣

→
b − 2

→
c

∣
∣
∣

2

+ ∣
∣
→
c − 2

→
a ∣

∣
2

https://dl.doubtnut.com/l/_Bb5XSt7Inkfc
https://dl.doubtnut.com/l/_BDIAcZQFHTqX
https://dl.doubtnut.com/l/_nRze5sl7QtgJ


A. 9

B. 12

C. 18

D. 21

Answer: D

Watch Video Solution

12. Two adjacent sides OA and OB of a rectangle  are represented

by  respectively, where o is origin. If 

 and  is the angle between the diagonals

OC and AB, then the value(s) of 

A. 

B. 

C. 

OACB

→
a and

→
b

16
∣
∣
∣
→
a ×

→
b

∣
∣
∣

= 3(∣
∣
→
a ∣

∣ +
∣
∣
∣

→
b

∣
∣
∣
)

2

θ

tan( )
θ

2

1

√2

1

2

1

√3

https://dl.doubtnut.com/l/_nRze5sl7QtgJ
https://dl.doubtnut.com/l/_Ua3Pkw1lOUlB


D. 

Answer: D

Watch Video Solution

1

3

13. If vectors  are the sides

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

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

−−→
AB = − 3 î + 4k̂ and

−−→
AC = 5 î − 2ĵ + 4k̂

ΔABC

√288

√72

√33

√18

https://dl.doubtnut.com/l/_Ua3Pkw1lOUlB
https://dl.doubtnut.com/l/_KQAkBpHdFrKb


14. 

If  are

linearly dependent vectors, then the number of possible values of  is : 

i) 0

ii)1

iii)2

iv)More than 2

A. 0

B. 1

C. 2

D. More than 2

Answer: C

Watch Video Solution

→
a = 2 î + λĵ + 3k̂,

→
b = 3 î + 3ĵ + 5k̂,

→
c = λî + 2ĵ + 2k̂

λ

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


15. The scalar triple product

 is equal to

A. 0

B. 

C. 

D. 

Answer: D

Watch Video Solution

[→
a +

→
b −

→
c

→
b +

→
c −

→
a

→
c +

→
a −

→
b ]

[
→
a

→
b

→
c ]

2[
→
a

→
b

→
c ]

4[
→
a

→
b

→
c ]

16. If  are unit vectors then the vector de�ned as 

 is collinear to the vector :

A. 

B. 

C. 

â and b̂

→
V = (â × b̂) × (â + b̂)

â + b̂

b̂ − â

2â − b̂

https://dl.doubtnut.com/l/_S4EOcnaP2wdP
https://dl.doubtnut.com/l/_PCpICcBwU9MF


D. 

Answer: B

Watch Video Solution

â + 2b̂

17. The sine of angle formed by the lateral face ADC and plane of the base

ABC of the terahedron ABCD, where

, is :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A = (3, − 2, 1), B = (3, 1, 5), C = (4, 0, 3) and D = (1, 0, 0)

2

√29

5

√29

3√3

√29

−2

√29

https://dl.doubtnut.com/l/_PCpICcBwU9MF
https://dl.doubtnut.com/l/_Iw99i8rV5Yr5
https://dl.doubtnut.com/l/_p1jOHRB4NJ0c


18. Let  three mutually prependicular

unit vectors then the value of  is equal to

A. 0

B. 

C. 

D. 

Answer: B

Watch Video Solution

→ar = xr î + yr ĵ + zrk̂, r = 1, 2, 3

∣
∣
∣
∣
∣

x1 −x2 x3

y1 y2 y3

z1 z2 z3

∣
∣ 
∣ 
∣
∣

±1

±2

±4

19. If  are three non coplanar vectors and  is any vector

in space, then

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

A. 

→
a ,

→
b and

→
c

→
r

(
−→
×

→
b ), (

→
r ×

→
c ) + (

→
b ×

→
c ) × (

→
r ×

→
a ) + (

→
c ×

→
a ) × (

→
r ×

→

[
→
a

→
b

→
c ] 2[

→
a

→
b

→
c ]

→
r 3[

→
a

→
b

→
c ]

→
r 4[

→
a

→
b

→
c ]

→
r

[
→
a

→
b

→
c ]

→
r

https://dl.doubtnut.com/l/_p1jOHRB4NJ0c
https://dl.doubtnut.com/l/_5ALTJhKmKKzC


B. 

C. 

D. 

Answer: B

Watch Video Solution

2[
→
a

→
b

→
c ]

→
r

4[
→
a

→
b

→
c ]

→
r

→
0

20. E and F are the interior points on the sides BC and CD of a

parallelogram ABCD. Let . If the line EF

meets the diagonal AC in G, then , where  is equal to :

A. 

B. 

C. 

D. 

Answer: B

−−→
BE = 4

−−→
EC and

−−→
CF = 4

−−→
FD

−−→
AG = λ

−−→
AC λ

1

3

21

25

7
13

21

5

https://dl.doubtnut.com/l/_5ALTJhKmKKzC
https://dl.doubtnut.com/l/_9WWKKT4ZQ9Hq


Watch Video Solution

21. If  are unit vectors and  is such that  is such that 

 then maximum value of is

A. 1

B. 

C. 2

D. 

Answer: B

Watch Video Solution

→
a and

→
b

→
c

→
c

→
c =

→
c =

→
a ×

→
c +

→
b [

→
a

→
b

→
c ]

1

2

3

2

22. Conside the matrices   

 . Now is such that solutions of

equation  and  represent two points L andM

A =
⎡
⎢
⎣

1 2 3

4 1 2

1 −1 1

⎤
⎥
⎦

B =
⎡
⎢
⎣

2 1 3

4 1 −1

2 2 3

⎤
⎥
⎦

C =
⎡
⎢
⎣

14

12

2

⎤
⎥
⎦

D =
⎡
⎢
⎣

13

11

14

⎤
⎥
⎦

x =
⎡
⎢
⎣

x

y

z

⎤
⎥
⎦

AX = C BX = D

https://dl.doubtnut.com/l/_9WWKKT4ZQ9Hq
https://dl.doubtnut.com/l/_VEVgjYRdfIHz
https://dl.doubtnut.com/l/_s9A12V2dIsDO


respectively in 3 dimensional space. If  and  are hre re�ections of L

and M in the plane x+y+z=9 then �nd coordinates of L,M,L',M'

A. (3, 4, 2)

B. (5, 3, 4)

C. (7, 2, 3)

D. (1, 5, 6)

Answer: A

Watch Video Solution

L' M'

23. The value of  for which point , lie in the plane

containing three points  is :

A. 1

B. 5

C. 

α M(αî + 2ĵ + k̂)

A( î + ĵ + k̂) and C(3 î − k̂)

1

2

https://dl.doubtnut.com/l/_s9A12V2dIsDO
https://dl.doubtnut.com/l/_02GZp1XZUi7W


D. 

Answer: B

Watch Video Solution

−
1

2

24. Q is the image of point P(1, -2, 3) with respect to the plane

. The distance of Q from the origin is.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

x − y + z = 7

√
70
3

√
1

2
70
3

√
35

3

√
15

2

https://dl.doubtnut.com/l/_02GZp1XZUi7W
https://dl.doubtnut.com/l/_uidzpNwjqjZ5


25.  are unit vectors. The volume of the parallelopiped,

formed with  as coterminous edges is :

A. 1

B. 

C. 

D. 

Answer: D

Watch Video Solution

â, b̂ and â − b̂

â, b̂ and â × b̂

1

4

2

3

3

4

26. A line passing through P(3, 7, 1) and R(2, 5, 7) meet the plane

 at Q. Then PQ is equal to :

A. 

B. 

C. 

3x + 2y + 11z − 9 = 0

5√41
59

√41
59

50√41
59

https://dl.doubtnut.com/l/_WXPomNziBYYl
https://dl.doubtnut.com/l/_zNGTmytPisNp


D. 

Answer: D

Watch Video Solution

25√41
59

27. Let  be three non-zero non coplanar vectors and  and 

 be three vectors given by 

and   

If the volume of the parallelopiped determined by  and  is  and

that of the parallelopiped determined by  and  is , then 

A. 10

B. 15

C. 20

D. None of these

Answer: B

→
a ,

→
b ,

→
c

→
p ,

→
q

→
r

→
p =

→
a +

→
b − 2

→
c ,

→
q = 3

→
a − 2

→
b +

→
c

→
r =

→
a − 4vcb + 2

→
c

→
a ,

→
b

→
c V1

→
a ,

→
q

→
r V2

V2 : V1 =

https://dl.doubtnut.com/l/_zNGTmytPisNp
https://dl.doubtnut.com/l/_auMRPHmwQ4Vl


Watch Video Solution

28. The two lines

 are

pendicular to each other if

A. 1

B. 2

C. 3

D. 4

Answer: A

Watch Video Solution

x = ay + b, z = cy + d and x = a' y + b' , z = c' y + d'

29. The perpendicular distance between the line

 and the plane 

 is :

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

→
r . ( î + 5ĵ + k̂) = 5

https://dl.doubtnut.com/l/_auMRPHmwQ4Vl
https://dl.doubtnut.com/l/_FuuRFbpjNJey
https://dl.doubtnut.com/l/_SA46GBl3kkIu


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

10

9

10

3√3

3

10

10

3

30. If , where  are any

three vectors such that , then  are :

A. Inclined at an angle of 

B. Inclined at an angle of 

C. Perpendicular

D. Parallel

Answer: D

(
→
a ×

→
b ) ×

→
c =

→
a × (

→
b ×

→
c )

→
a ,

→
b and

→
c

→
a ⋅

→
b ≠ 0,

→
b ⋅

→
c ≠ 0

→
a and

→
c

π

3

π

6

https://dl.doubtnut.com/l/_SA46GBl3kkIu
https://dl.doubtnut.com/l/_agCjpQlA5j11


Watch Video Solution

31. Let  be position vector of variable point in cartesian plane OXY such

that  cuts the co-ordinate axes at four distinct points,

then the area of the quadrilateral formed by joining these points is :

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

→
r

→
r ⋅ (

→
r + 6ĵ) = 7

4√7

6√7

7√7

8√7

32. If , then 

 is equal to :

∣
∣
→
a ∣

∣ = 2,
∣
∣
∣

→
b

∣
∣
∣

= 5 and
→
a ⋅

→
b = 0

→
a × (

→
a × (

→
a × (

→
a × (

→
a × (

→
a ×

→
b )))))

https://dl.doubtnut.com/l/_agCjpQlA5j11
https://dl.doubtnut.com/l/_7KUAImxlBPA4
https://dl.doubtnut.com/l/_XCfY6uk8jzgz


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

64
→
a

64
→
b

−64
→
a

−64
→
b

33. If O (origin) is a point inside the triangle PQR such that

, where  are constants such that 

, then the value of  is :

A. 2

B. 3

C. 4

D. 5

−−→
OP + k1

−−→
OQ + k2

−−→
OR = 0 k1, k2

= 4
Area(ΔPQR)

Area(ΔOQR)
k1 + k2

https://dl.doubtnut.com/l/_XCfY6uk8jzgz
https://dl.doubtnut.com/l/_QCZLbJbJR1B8


Answer: B

Watch Video Solution

34. Let PQ and QR be diagonals of adjacent faces of a rectangular box,

with its centre at O. If  are 

respectively then the value of  is :

A. -2

B. 

C. -1

D. 0

Answer: C

Watch Video Solution

∠QOR, ∠ROP and ∠POQ θ, ϕ and Ψ

' cos θ + cos ϕ + cos Ψ'

−√3

https://dl.doubtnut.com/l/_QCZLbJbJR1B8
https://dl.doubtnut.com/l/_hTOWsZjcsoar


35. If

:

A. 

B. 

C. 1

D. 2

Answer: A

Watch Video Solution

→
r = a(

→
m ×

→
n ) + b(

→
n ×

→
I ) + c(

→
I ×

→
m) and [

→
I

→
m

→
n ] = 4,  find

1

4

1

2

36. The volume of tetrahedron, for which three co-terminous edges are

 is : (a)  (b)  (c)  (d) 

A. 6k

→
a −

→
b ,

→
b + 2

→
c and 3

→
a −

→
c 6k 7k 30k 42k

https://dl.doubtnut.com/l/_tgst7TNsadnv
https://dl.doubtnut.com/l/_OpSr5ptqjNWZ


B. 7k

C. 30k

D. 42k

Answer: D

Watch Video Solution

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

the planes : 

 and passing through the

origin is :

A. 

B. 

C. 

D. 

x + 2y + z − 10 = 0 and 3x + y − z = 5

5x + 3z = 0

5x − 3z = 0

5x + 4y + 3z = 0

5x − 4y + 3z = 0

https://dl.doubtnut.com/l/_OpSr5ptqjNWZ
https://dl.doubtnut.com/l/_9aJEOzgktvnp


Exercise 2 One Or More Than One Answer Is Are Correct

Answer: B

Watch Video Solution

38. Find the locus of a point whose distance from x-axis is equal the

distance from the point (1, -1, 2) :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

y2 + 2x − 2y − 4z + 6 = 0

x2 + 2x − 2y − 4z + 6 = 0

x2 − 2x + 2y − 4z + 6 = 0

z2 − 2x + 2y − 4z + 6 = 0

https://dl.doubtnut.com/l/_9aJEOzgktvnp
https://dl.doubtnut.com/l/_Hq3yU7gGhuFu


1. If equation of three lines are : 

, then 

which of the following statement(s) is/are correct ?

A. Triangle formed by the line is equilateral

B. Triangle formed by the lines is isosceles

C. Equation of the plane containing the lines is 

D. Area of the triangle formed by the lines is 

Answer: B::C::D

Watch Video Solution

= = , = = and = =
x

1

y

2
z

3
x

2

y

1
z

3

x − 1

1

2 − y

1

z − 3

0

x + y = z

3√3

2

2. If

are linearly dependent vectors and , then the possible value(s)

of  can be : (a) 1 (b) 2 (c) 3 (d) 4

→
a = î + 6ĵ + 3k̂,

→
b = 3 î + 2ĵ + k̂ and

→
c = (α + 1) î + (β − 1) ĵ + k̂

∣
∣
→
c ∣

∣ = √6

(α + β)

https://dl.doubtnut.com/l/_e5ob0XRfdAtl
https://dl.doubtnut.com/l/_wtRE96olZDBt


A. 1

B. 2

C. 3

D. 4

Answer: A::C

Watch Video Solution

3. Consider the lines:

 Then which of

the following is/are correct ? (A) Point of intersection of

A. Point of intersection of  is (1, -6, 3)

B. Equation of plane containing  is 

C. Acute angle between  is 

D. Equation of plane containing  is 

L1 : = = , L2 : x − 4 = y + 3 = − z
x − 2

1

y − 1

7

z + 2

−5

L1 and L2is(1, − 6, 3)

L1 and L2

L1 and L2 x + 2y + 3z + 2 = 0

L1 and L2 cot − 1( )
13

15

L1 and L2 x + 2y + 2z + 3 = 0

https://dl.doubtnut.com/l/_wtRE96olZDBt
https://dl.doubtnut.com/l/_k0TjMpk0iWtd


Answer: A::B::C

Watch Video Solution

4. Let  be three unit vectors such that , then

the possible value(s) of  can be :

A. 1

B. 4

C. 16

D. 9

Answer: A::D

Watch Video Solution

â, b̂ and ĉ â = b̂ + (b̂ × ĉ)

∣∣â + b̂ + ĉ∣∣
2

5. The value(s) of  for which the straight lines

 and

μ

→
r = 3 î − 2ĵ − 4k̂ + λ1( î − ĵ + μk̂)

https://dl.doubtnut.com/l/_k0TjMpk0iWtd
https://dl.doubtnut.com/l/_pjpaQvNs2z7Z
https://dl.doubtnut.com/l/_cQuo20oS7wdl


 are coplanar is/are :

A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

→
r = 5 î − 2ĵ + k̂ + λ2( î + μĵ + 2k̂)

5 + √33

4

−5 + √33

4

5 − √33

4

−5 − √33

4

6. If

 ,

then �nd vector .

A. 

B. 

C. 

î × [(
→
a − ĵ) × î] × [(

→
a − k̂) × ĵ] +

→
k × [(

→
a −

→
i ) × k̂] = 0

→
a

x + y = 1

y + z =
1

2

x + z = 1

https://dl.doubtnut.com/l/_cQuo20oS7wdl
https://dl.doubtnut.com/l/_hqePOh7JMlZG


D. None of these

Answer: A::C

Watch Video Solution

7.  is equal to

A. 

B. 

C. 

D. 

Answer: A::B::C

Watch Video Solution

[
→
a ×

→
b  

→
c ×

→
d  

→
e ×

→
f ]

[
→
a

→
b

→
d ][

→
c

→
e

→
f ] − [

→
a

→
b

→
c ][

→
d

→
e

→
f ]

[
→
a

→
b

→
e ][

→
f

→
c

→
d ] − [

→
a

→
b

→
f ][

→
e

→
c

→
d ]

[
→
c

→
d

→
a ][

→
b

→
e

→
f ] − [

→
c

→
d

→
b ][

→
a

→
e

→
f ]

[
→
b

→
c

→
d ][

→
a

→
e

→
f ] − [

→
b

→
c

→
f ][

→
a

→
e

→
d ]

https://dl.doubtnut.com/l/_hqePOh7JMlZG
https://dl.doubtnut.com/l/_7xDgcJLwOQtr


8. If  are the position vectors of the points A, B, C and D

respectively in three dimensionalspace no three of A, B, C, D are collinear

and satisfy the relation  , then

A. A, B, C and D are coplanar

B. The line joining the points B and D divides the line joining the point

A and C in the ratio of 

C. The line joining the points A and C divides the line joining the

points B and D in the ratio of 

D. The four vectors  are linearly dependent .

Answer: A::C::D

Watch Video Solution

→
a ,

→
b ,

→
c and

→
d

3
→
a − 2

→
b +

→
c − 2

→
d = 0

2: 1

1: 1

→
a ,

→
b ,

→
c and

→
d

9. If OAB is a tetrahedron with edges and  are unit vectors along

bisectors of 

p̂, q̂ , r̂

https://dl.doubtnut.com/l/_EcRNfEyUczOb
https://dl.doubtnut.com/l/_P45sr4l8c1CB


 respectively and 

, then :

A. 

B. 

C. 

D. 

Answer: A::D

Watch Video Solution

−−→
OA,

−−→
OB :

−−→
OB,

−−→
OC :

−−→
OC,

−−→
OA

â = ,
→
b = ,

→
c =

−−→
OA

∣
∣
∣

−−→
OA

∣
∣
∣

−−→
OB

∣
∣
∣

−−→
OB

∣
∣
∣

−−→
OC

∣
∣
∣

−−→
OC

∣
∣
∣

=
[âb̂ĉ]

[p̂q̂ r̂]

3√3
2

=
[â + b̂  b̂ + ĉ  ĉ + â]

[p̂ + q̂  q̂ + r̂  r̂ + p̂]

3√3

4

=
[â + b̂  b̂ + ĉ  ĉ + â]

[p̂q̂ r̂]

3√3

2

=
[âb̂ĉ]

[p̂ + q̂  q̂ + r̂  r̂ + p̂]

3√3

4

10.  are unit vectors and  the angle between 

 the value of  is

A. 2

B. 3

→
a and

→
c

∣
∣
∣

→
b

∣
∣
∣

= 4

→
a and

→
b is cos − 1(1/4) and

→
b − 2

→
c = λ

→
a λ

https://dl.doubtnut.com/l/_P45sr4l8c1CB
https://dl.doubtnut.com/l/_cEjzvlD6DpZF


C. -3

D. 4

Answer: C::D

Watch Video Solution

11. Consider the lines  and line 

, then

A. The shortest distance between the two lines is 

B. The shortest distance between the two lines is 

C. Plane containing the line  and parallel to line  is 

D. Perpendicular distance of origin from plane containing line  and

parallel to line  is 

Answer: A::D

x = y = z

2x + y + z − 1 = 0 = 3x + y + 2z − 2

1

√2

√2

L2 L1

z − x + 1 = 0

L2

L1
1

√2

https://dl.doubtnut.com/l/_cEjzvlD6DpZF
https://dl.doubtnut.com/l/_Q4YTK1SkYQ0C


Watch Video Solution

12. Let , where 

 are non-zero and non-coplanar vectors. If  is orthogonal to 

, then �nd the minimum value of .

A. 

B. 

C. 

D. 

Answer: B::D

Watch Video Solution

→
r = (

→
a ×

→
b )sinx + (

→
b ×

→
c )cos y + 2(

→
c ×

→
a )

→
a ,

→
b ,

→
c

→
r

→
a +

→
b +

→
c (x2 + y2)

4

π2

π2

5π2

4

35π2

4

37π2

4

13. If , where 

are non-collinear and  are also non-collinear then :

(
→
a ×

→
b ) × (

→
c ×

→
d ) = h

→
a + k

→
b = r

→
c + s

→
d

→
a ,

→
b

→
c ,

→
d

https://dl.doubtnut.com/l/_Q4YTK1SkYQ0C
https://dl.doubtnut.com/l/_42LtpPnGYZbM
https://dl.doubtnut.com/l/_B4aqJ0FEDDXI


A. 

B. 

C. 

D. 

Answer: B::C::D

Watch Video Solution

h = [
→
b

→
c

→
d ]

k = [
→
a

→
c

→
d ]

r = [
→
a

→
b

→
d ]

s = − [
→
a

→
b

→
c ]

14. Let a be a real number and

 be three

vectors, then  are linearly independent for :

A. 

B. 

C. 

D. No value of a

→
α = î + 2ĵ,

→
β = 2 î + aĵ + 10k̂,

→
γ = 12 î + 20ĵ + ak̂

→
α ,

→
β and

→
γ

a > 0

a < 0

a = 0

https://dl.doubtnut.com/l/_B4aqJ0FEDDXI
https://dl.doubtnut.com/l/_ajMDSP3JwOvc


Answer: A::B::C

Watch Video Solution

15. The volume of a right triangular prism ABC  is equal to 3 cubic

unit. Then the co-ordinates of the vertex ,if the co-ordinates of the

base vertices of the prism are A(1,0,1), B(2,0,0) and C(0,1,0), are

A. (2, 2, 2)

B. (0, 2, 0)

C. (0, -2, 2)

D. (0, -2, 0)

Answer: A::D

Watch Video Solution

A1B1C1

A1

https://dl.doubtnut.com/l/_ajMDSP3JwOvc
https://dl.doubtnut.com/l/_XZHIklhXrf1n


16. If  and , 

is 

(a)parallel to  (b)orthogonal to 

 (c)orthogonal to 

(d)orthogonal to 

A. Parallel to 

B. Orthogonal to 

C. Orthogonal to ,

D. Orthogonal to 

Answer: A::B::C::D

Watch Video Solution

→
a = xî + yĵ + zk̂,

→
b = yî + zĵ + xk̂

→
c = zî + xĵ + yk̂

 then 
→
a × (

→
b ×

→
c )

(y − z) î + (z − x) ĵ + (x − y)k̂

î + ĵ + k̂ (y + z) î + (z + x) ĵ + (x + y)k̂

x î + yĵ + zk̂

(y − z) î + (z − x) ĵ + (x − y)k̂

î + ĵ + k̂

(y + z) î + (z + x) ĵ + (x + y)k̂

x î + yĵ + zk̂

17. If a line has a vector equation,  then which

of the following statements holds good ?

→
r = 2 î + 6ĵ + λ( î − 3ĵ)

https://dl.doubtnut.com/l/_IVm4dogEf2NM
https://dl.doubtnut.com/l/_OxtGBfEiK5J5


A. the line is parallel to 

B. the line passes through the point 

C. the line passes through the point 

D. the line is parallel to xy plane

Answer: B::C::D

Watch Video Solution

2 î + 6ĵ

3 î + 3ĵ

î + 9ĵ

18. Let M,N, P and Q be the mid points of the edges AB, CD, AC and BD

respectively of the tetrahedron ABCD. Further, MN is perpendicular to

both AB and CD and PQ is perpendicular to both AC and BD. Then which

of the following is/are correct:

A. AB = CD

B. BC = DA

C. AC = BD

D. AN = BN

https://dl.doubtnut.com/l/_OxtGBfEiK5J5
https://dl.doubtnut.com/l/_2LhnAPrrWu9t


Answer: A::B::C::D

Watch Video Solution

19. The solution vectors  of the equation

 represent two straight lines which

are :

A. Intersecting

B. Non coplanar

C. Coplanar

D. Non intersecting

Answer: B::D

Watch Video Solution

→
r

→
r × î = ĵ + k̂ and

→
r × ĵ = k̂ + ĵ

https://dl.doubtnut.com/l/_2LhnAPrrWu9t
https://dl.doubtnut.com/l/_92uebcDJuf9L


Exercise 3 Comprehension Type Problems

20. The lines with vector equations are,

are such that :

A. they are coplanar

B. they do not intersect

C. they are skew

D. the angle between then is 

Answer: B::C::D

Watch Video Solution

→
r 1 = 3 î + 6ĵ + λ( − 4 î + 3ĵ + 2k̂) and

→
r 2 = − 2 î + 7ĵ + μ( − 4 î +

tan− 1(3/7)

1. The vertices of  are A(2, 0, 0), B(0, 1, 0), C(0, 0, 2). Its orthocentre

is H and circumcentre is S. P is a point equidistant from A, B, C and the

ΔABC

https://dl.doubtnut.com/l/_16gOJl2i4Qig
https://dl.doubtnut.com/l/_q8P7oERZTYpF


origin O. 

Q. The z-coordinate of H is :

A. 1

B. 

C. 

D. 

Answer: D

Watch Video Solution

1/2

1/6

1/3

2. The vertices of  are A(2, 0, 0), B(0, 1, 0), C(0, 0, 2). Its orthocentre

is H and circumcentre is S. P is a point equidistant from A, B, C and the

origin O. 

Q. The y-coordinate of S is :

A. 

B. 

ΔABC

5/6

1/3

https://dl.doubtnut.com/l/_q8P7oERZTYpF
https://dl.doubtnut.com/l/_UXw6B3B3gjJr


C. 

D. 

Answer: C

Watch Video Solution

1/6

1/2

3. The vertices of  are (2, 0, 0), B(0, 1, 0), C(0, 0, 2). Its orthocentre is

H and circumcentre is S. P is a point equidistant from A, B, C and the

origin O. 

Q. PA is equal to :

A. 1

B. 

C. 

D. 

Answer: D

W t h Vid S l ti

ΔABC

√2

√
3

2

3

2

https://dl.doubtnut.com/l/_UXw6B3B3gjJr
https://dl.doubtnut.com/l/_wn0eo53B6UMu


Watch Video Solution

4. Consider a plane  (where  is not a unti vector). There

are two points  and  lying on the same side of the plane. 

Q. If foot of perpendicular from A and B to the plane  are P and Q

respectively, then length of PQ be :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

π :
→
r ⋅

→
n = d

→
n

A(
→
a ) B(

→
b )

π

∣
∣
∣
(

→
b −

→
a ) ⋅

→
n

∣
∣
∣

∣
∣
→
n ∣

∣

∣
∣
∣
(

→
b −

→
a ) ⋅

→
n

∣
∣
∣

∣
∣
∣
(

→
b −

→
a ) ×

→
n

∣
∣
∣

∣
∣
→
n ∣

∣

∣
∣
∣
(

→
b −

→
a ) ×

→
n

∣
∣
∣

https://dl.doubtnut.com/l/_wn0eo53B6UMu
https://dl.doubtnut.com/l/_8jHoAIbM5YKT


5. Consider a plane  (where  is not a unti vector). There

are two points  and  lying on the same side of the plane. 

Q. Re�ection of  in the plane  has the position vector :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

π :
→
r ⋅

→
n = d

→
n

A(
→
a ) B(

→
b )

A(
→
a ) π

→
a + (d −

→
a ⋅

→
n )

→
n

2

(
→
n )

2

→
a − (d −

→
a ⋅

→
n )

→
n

1

(
→
n )

2

→
a + (d +

→
a ⋅

→
n )

→
n

2

(
→
n )

2

→
a +

→
n

2

(
→
n )

2

6. Consider a plane , a line 

 and a point 

 is a line passing through A intersecting  and parallel

∏ :
→
r ⋅ (2 î + ĵ − k̂) = 5

L1 :
→
r = (3 î − ĵ + 2k̂) + k(2 î − 3ĵ − k̂)

A(3, − 4, 1) ⋅ L2 L1

https://dl.doubtnut.com/l/_VMZ1CDMMyixC
https://dl.doubtnut.com/l/_BCFksaGBpVAC


to plane . 

Then equation of  is :

A. (a) 

B. (b) 

C. (c) 

D. (d) None of the above

Answer: C

Watch Video Solution

∏

L2

→
r = (1 + λ) î + (2 − 3λ) ĵ + (1 − λ)k̂ : λ ∈ R

→
r = (3 + λ) î − (4 − 2λ) ĵ + (1 + 3λ)k̂, λ ∈ R

→
r = (3 + λ) î − (4 + 3λ) ĵ + (1 − λ)k̂, λ ∈ R

7. Consider a plane , a line 

 and a point 

 is a line passing through A intersecting  and parallel

to plane . 

Then equation of plane containing  is :

A. (a) parallel to yz-plane

∏ :
→
r ⋅ (2 î + ĵ − k̂) = 5

L1 :
→
r = (3 î − ĵ + 2k̂) + k(2 î − 3ĵ − k̂)

A(3, − 4, 1) ⋅ L2 L1

∏

L1 and L2

https://dl.doubtnut.com/l/_BCFksaGBpVAC
https://dl.doubtnut.com/l/_JoizQKeudXgF


B. (b) parallel to x-axis

C. (c) parallel to y-axis

D. (d) passing through origin

Answer: B

Watch Video Solution

8. Consider a plane , a line 

 and a point 

 is a line passing through A intersecting  and parallel

to plane . 

Q. Line  intersects plane  at Q and xy-plane at R the volume of

tetrahedron OAQR is : 

(where 'O' is origin)

A. (a) 0

B. (b) 

∏ :
→
r ⋅ (2 î + ĵ − k̂) = 5

L1 :
→
r = (3 î − ĵ + 2k̂) + k(2 î − 3ĵ − k̂)

A(3, − 4, 1) ⋅ L2 L1

∏

L1 ∏

14
3

https://dl.doubtnut.com/l/_JoizQKeudXgF
https://dl.doubtnut.com/l/_rUvjvfet983Y


C. (c) 

D. (d) 

Answer: D

Watch Video Solution

3

7

7
3

9. Consider three planes : 

 

Q. Three planes intersect at a point if :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2x + py + 6z = 8, x + 2y + qz = 5 and x + y + 3z = 4

p = 2, q ≠ 3

p ≠ 2, q ≠ 3

p ≠ 2, q = 3

p = 2, q = 3

https://dl.doubtnut.com/l/_rUvjvfet983Y
https://dl.doubtnut.com/l/_XxnJOLSO9exE


10. Consider three planes : 

 

Q. Three planes do not have any common point of intersection if :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2x + py + 6z = 8, x + 2y + qz = 5 and x + y + 3z = 4

p = 2, q ≠ 3

p ≠ 2, q ≠ 3

p ≠ 2, q = 3

p = 2, q = 3

11. Consider a tetrahedron  with position vectors if its angular

points as 

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

D − ABC

https://dl.doubtnut.com/l/_XxnJOLSO9exE
https://dl.doubtnut.com/l/_0xRel52kGWKY
https://dl.doubtnut.com/l/_TuRCqCcYBjRw


and centre of tetrahedron . 

Q. Shortest distance between the skew lines AB and CD :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

( , , 2)
3

2

3

4

1

2

1

3

1

4

1

5

12. Consider a tetrahedron  with position vectors if its angular

points as 

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

and centre of tetrahedron . 

Q. If N be the foot of the perpendicular from point D on the plane face

ABC then the position vector of N are :

D − ABC

( , , 2)
3

2

3

4

https://dl.doubtnut.com/l/_TuRCqCcYBjRw
https://dl.doubtnut.com/l/_byk9WQ5oOWL7


Exercise 4 Matching Type Problems

A. (-1, 1, 2)

B. (1, -1, 2)

C. (1, 1, -2)

D. (-1, -1, 2)

Answer: B

Watch Video Solution

1. 

Watch Video Solution

https://dl.doubtnut.com/l/_byk9WQ5oOWL7
https://dl.doubtnut.com/l/_NFXGwa9MzSvI


Exercise 5 Subjective Type Problems

2. 

Watch Video Solution

1. A rod  of length  and mass  is lying on a horizontal frictionless

surface. A particle of same mass  travelling along the surface hits the

rod at distance  from  with a velocity  in a direction

perpendicular to rod and sticks to it. 

AB 2L m

m

L

2
COM v0

https://dl.doubtnut.com/l/_NFXGwa9MzSvI
https://dl.doubtnut.com/l/_fCUpFe27pkTR
https://dl.doubtnut.com/l/_On7dU7iszqRf


  

Distance of point  on rod from  which is at rest immediately afte

collision is

Watch Video Solution

P B

2. If  are non-coplanar unti vectors such that 

, then �nd the projection of  on 

 .

W h Vid S l i

â, b̂ and ĉ

[âb̂ĉ] = [b̂ × ĉ  ĉ × â  â × b̂] b̂ + ĉ

â × b̂

https://dl.doubtnut.com/l/_On7dU7iszqRf
https://dl.doubtnut.com/l/_DH22i8rlNXf1


Watch Video Solution

3. Let OABC be a tetrahedron whose edges are of unit length. If

 , , and  = then 

(where p & q are relatively prime to each other),then the

value of  is

Watch Video Solution

→
OA =

→
a

→
OB =

→
b

→
OC α(

→
a +

→
b ) + β(

→
a ×

→
b ),

(αβ)
2

=
p

q

[ ]
q

2p

4. If A is the matrix , then 

. Find .

Watch Video Solution

[
1 −3

−1 1
]

A − A2 + A3………. . + ( − )
n

An+ 1 + ………∞ = [
1 a

b 1
]

1

3

1

9

1

3

3

13

∣∣∣
∣∣∣

a

b

5. A sequence of  matrices  is de�ned as follows

 then

2 × 2 {Mn}

Mn =
⎡
⎢
⎣∑n

k= 0 ∑n

k= 0

⎤
⎥
⎦

1

( 2n+ 1 ) !

1

( 2n+ 2 ) !

( 2n+ 2 ) !

( 2k+ 2 ) !

( 2n+ 1 ) !

( 2k+ 1 ) !

https://dl.doubtnut.com/l/_DH22i8rlNXf1
https://dl.doubtnut.com/l/_liEueZvChuz6
https://dl.doubtnut.com/l/_Wc1fN5Hm8QPh
https://dl.doubtnut.com/l/_prHI5uH1G0Bo


. Find .

Watch Video Solution

lim
n→ ∞

det. (Mn) = λ − e− 1 λ

6. Let . If  be a vector such that

 and , then �nd 

. (where [ ] represents greatest integer function).

Watch Video Solution

∣
∣
→
a ∣

∣ = 1,
∣
∣
∣

→
b

∣
∣
∣

= 1 and
∣
∣
∣
→
a +

→
b

∣
∣
∣

= √3
→
c

→
c =

→
a + 2

→
b − 3(

→
a ×

→
b ) p =

∣
∣
∣
(

→
a ×

→
b ) ×

→
c

∣
∣
∣

[p2]

7. Let , where 

 are non-zero and non-coplanar vectors. If  is orthogonal to 

, then �nd the minimum value of .

Watch Video Solution

→
r = (

→
a ×

→
b )sinx + (

→
b ×

→
c )cos y + 2(

→
c ×

→
a )

→
a ,

→
b ,

→
c

→
r

→
a +

→
b +

→
c (x2 + y2)

4

π2

8. The plane denoted by  is rotated through a

right angle about its line of intersection with plane

P1 : 4x + 7y + 4z + 81 = 0

https://dl.doubtnut.com/l/_prHI5uH1G0Bo
https://dl.doubtnut.com/l/_KslpNW0D1YpD
https://dl.doubtnut.com/l/_CyRKkkxsco0A
https://dl.doubtnut.com/l/_xEKOy4WoJRIh


. If the plane in its new position be denoted by P,

and the distance of this plane from the origin is d, then the value of 

(where[.] represents greatest integer less than or equal to k) is....

Watch Video Solution

P2 : 5x + 3y + 10z = 25

[ ]
k

2

9. ABCD is a regular tetrahedron, A is the origin and B lies on x-axis. ABC

lies in the xy-plane  Under these conditions, the number of

possible tetrahedrons is :

Watch Video Solution

∣
∣
∣

−−→
AB

∣
∣
∣

= 2

10. A, B, C, D are four points in the space and satisfy

. Then �nd the value of 

.

Watch Video Solution

∣
∣
∣

−−→
AB

∣
∣
∣

= 3,
∣
∣
∣

−−→
BC

∣
∣
∣

= 7,
∣
∣
∣

−−→
CD

∣
∣
∣

= 11 and
∣
∣
∣

−−→
DA

∣
∣
∣

= 9

−−→
AC ⋅

−−→
BD

https://dl.doubtnut.com/l/_xEKOy4WoJRIh
https://dl.doubtnut.com/l/_BRe0TSgEQJXI
https://dl.doubtnut.com/l/_pGmp6YqEBuZZ


11. Let OABC be a regular tetrahedron of edge length unity. Its volume be

V and  where p and q are relatively prime. The �nd the value of

.

Watch Video Solution

6V = √
p

q

(p + q)

12. If  are non zero, non collinear vectors and 

. Find the sum of all

possible real values of  so that points  whose position

vectors are  respectively are collinear is equal to.

Watch Video Solution

→
a and

→
b

→
a 1 = λ

→
a + 3

→
b ,

→
b 1 = 2

→
a + λ

→
b ,

→
c 1 =

→
a +

→
b

λ A1, B1, C1

→
a 1,

→
b 1,

→
c 1

13. Let P and Q are two points on the curve

 and P is also on the circle 

. Q lies inside the given circle such that its abscissa is an

integer. 

Q. , O being the origin is

y = log (x − 0.5) + log2
√4x2 − 4x + 11

2

x2 + y2 = 10

OP ⋅ OQ

https://dl.doubtnut.com/l/_ZHiWuMb9XRZQ
https://dl.doubtnut.com/l/_2x2YQg9XxYFQ
https://dl.doubtnut.com/l/_z2N2VIJVGxbv


Watch Video Solution

14. Let P and Q are two points on the curve

 and P is also on the circle 

. Q lies inside the given circle such that its abscissa is an

integer. 

Q. The coordinates of P are given by

Watch Video Solution

y = log (x − 0.5) + log2 √4x2 − 4x + 11
2

x2 + y2 = 10

15. If  such that 

. If a, b, c are

distinct and . Find f(1) .

Watch Video Solution

a, b, c, l, m, n ∈ R − {0}

al + bm + cn = 0, bl + cm + an = 0, cl + am + bn = 0

f(x) = ax3 + bx2 + cx + 2

16. Let  be unit vectors such that  and 

 Find the value of 

→
u and

→
v

→
u ×

→
v +

→
u =

→
w

→
w ×

→
u =

→
v . [

→
u

→
v

→
w ].

https://dl.doubtnut.com/l/_z2N2VIJVGxbv
https://dl.doubtnut.com/l/_WqCQ7n4xNqOI
https://dl.doubtnut.com/l/_KoGewYwUotEA
https://dl.doubtnut.com/l/_34calIdR0cOb


Watch Video Solution

https://dl.doubtnut.com/l/_34calIdR0cOb

