
MATHS

BOOKS - ARIHANT MATHS (ENGLISH)

VECTOR ALGEBRA

Example

1. Classify the following measures as scalars and vectors 

(i) 20 m north-west 

(ii) 10 newton 

(iii) 30 km/h 

(iv) 50m/s towards north 

(v)  coloumb

Watch Video Solution

10− 19

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_cIsMznx8girc
https://dl.doubtnut.com/l/_vMA6yUU4Y4S2


2. Represent graphically 

(i) a displacement of 60 km,  east of north  

(ii) A displacement of 50 km south-east.

Watch Video Solution

40∘

3. In the following �gure, which of the vectors are: 

(i) Collinear 

(ii) Equal 

(iii) Co-initial 

https://dl.doubtnut.com/l/_vMA6yUU4Y4S2
https://dl.doubtnut.com/l/_zyrwo6rqcIn6


(iv) collinear but not equal . 

Watch Video Solution

4. Find a unit vector parallel to the vector .

Watch Video Solution

−3 î + 4ĵ

https://dl.doubtnut.com/l/_zyrwo6rqcIn6
https://dl.doubtnut.com/l/_PHcSZMVUTXeL


5. Let , �nd th value of n.

Watch Video Solution

a = 12 î + nĵ and |a| = 13

6. Write two di�erent vectors having same magnitude.

Watch Video Solution

7. If one side of a squre be represented by the vectors , then

the area of the square is

A. 12

B. 13

C. 25

D. 50

Answer: D

W t h Vid S l ti

3 î + 4ĵ + 5k̂

https://dl.doubtnut.com/l/_kJTswgY3peZT
https://dl.doubtnut.com/l/_L7h0NNic4yLl
https://dl.doubtnut.com/l/_grtfxex9oIkV


Watch Video Solution

8. The direction cosines of the vector  are

A. 

B. 

C. 

D. .

Answer: B

Watch Video Solution

3 î − 4ĵ + 5k̂
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9. Show that the vector  is equally inclined with the axes 

Watch Video Solution

i + j + k

OX,  OY  and OZ.

https://dl.doubtnut.com/l/_grtfxex9oIkV
https://dl.doubtnut.com/l/_hPeGbsEOdHZ4
https://dl.doubtnut.com/l/_PBOTgDBugED2


10. Let AB be a vector in two dimensional plane with the magnitude 4

units and making an angle of  with X-axis and lying in the �rst

quadrant. Find the components of AB along the two axes o� coordinates.

Hence, represent AB in terms of unit vectors .

Watch Video Solution

30∘

î and ĵ

11. Find the unit vector parallel to the resultant vector of

.

Watch Video Solution

2 î + 4ĵ − 5k̂ and î + 2ĵ + 3k̂

12. If  be the vectors represented by theside sof a triangle,

taken in order, then prove that 

Watch Video Solution

→
a ,  

→
b ,  

→
c

→
a +

→
b +

→
c =

→
0 .

https://dl.doubtnut.com/l/_nnibTZXGLlyW
https://dl.doubtnut.com/l/_8osmBmj4ojGt
https://dl.doubtnut.com/l/_3PjHrszNyH40


13. If S is the mid-point of side QR of a , then prove that 

.

Watch Video Solution

ΔPQR

PQ + PR = 2PS

14. If ABCDEF is a regular hexagon, prove that .

Watch Video Solution

AD + EB + FC = 4AB

15. If  , prove that 

Watch Video Solution

A = (0, 1)B = (1, 0), C = (1, 2), D = (2, 1)

→
A B =

→
C D.

16. If the position vectors of A and B respectively

, then �nd AB

Watch Video Solution

î + 3ĵ − 7k̂ and 5 î − 2ĵ + 4k̂

https://dl.doubtnut.com/l/_C9TRHZUIZepb
https://dl.doubtnut.com/l/_p7Hl5k8BXF7c
https://dl.doubtnut.com/l/_pLZ6AzNEmqtu
https://dl.doubtnut.com/l/_7WvqqcUByMEQ


17. Vectors drawn the origin  to the points  are respectively

 �nd 

Watch Video Solution

O A, B and C

→
a ,

→
b and

→
4 a −

→
3 b.

→
A C and

→
BC.

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

and , directed from A to B.

Watch Video Solution

A(1, 2, 3)

B(1, 2, 1)

19. Let  be distinct real numbers. The points with position vectors 

A. are collinear

B. form an equilateral triangle

C. form a scalene triangle

α, β, γ

αî + βĵ + γk̂, β î + γĵ + αk̂, γ î + αĵ + βk̂

https://dl.doubtnut.com/l/_7WvqqcUByMEQ
https://dl.doubtnut.com/l/_OF9AATgJrvep
https://dl.doubtnut.com/l/_vPKlWV6v3XM9
https://dl.doubtnut.com/l/_7C8Bn3GWN23F


D. form a right angled triangle

Answer:

Watch Video Solution

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

, then the triangle is

A. right angled

B. isosceles

C. equilateral

D. none of these

Answer: A::B

Watch Video Solution

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

https://dl.doubtnut.com/l/_7C8Bn3GWN23F
https://dl.doubtnut.com/l/_rEhvoDviIrRF


21. The sides of a parallelogram are . The

unit vector parallel to one of the diagonals is

Watch Video Solution

2 î + 4ĵ − 5k̂ and î + 2ĵ + 3k̂

22. If  are any two vectors, then give the geometrical interpretation

of relation 

Watch Video Solution

→
a ,

→
b

∣
∣
∣
→
a +

→
b

∣
∣
∣

=
∣
∣
∣
→
a −

→
b

∣
∣
∣

23. If the sum of two unit vectors is a unit vector, then the magnitude of

their di�erence is

Watch Video Solution

24. If  is a non-zero vector of modulus a and m is a non-zero scalar, then

 is a unit vector if

→
a

m
→
a

https://dl.doubtnut.com/l/_iwj9lvMAw7kN
https://dl.doubtnut.com/l/_mLDLg9nhqA3x
https://dl.doubtnut.com/l/_n069weVtYgjB
https://dl.doubtnut.com/l/_P3pjlyrugIlB


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

m = ± 1

m = |a|

m =
1

|a|

m = ± 2

25. For a non-zero vector a, the set of real number, satisfying

 consists of all x such that

A. 

B. 

C. 

D. 

Answer: B

|(5 − x)a| < |2a|

0 < x < 3

3 < x < 7

−7 < x < − 3

−7 < x < 3

https://dl.doubtnut.com/l/_P3pjlyrugIlB
https://dl.doubtnut.com/l/_d7q2Nuaszuw6


Watch Video Solution

26. Find a vector of magnitude (5/2) units which is parallel to the vector

.

Watch Video Solution

3 î + 4ĵ

27. If ,  and  are the mid-points of the sides ,  and 

respectively of the  and  be any point, then prove that

Watch Video Solution

DE F BC CA AB

ΔABC O

OA + OB + OC = OD + OE + OF

28. Find the position vectors of the points which divide the join of the

points  internally and externally in the ratio  .

Watch Video Solution

2
→
a − 3

→
b and3

→
a − 2

→
b 2: 3

https://dl.doubtnut.com/l/_d7q2Nuaszuw6
https://dl.doubtnut.com/l/_y9sHZ6IJu5qK
https://dl.doubtnut.com/l/_KHCfhSViziOR
https://dl.doubtnut.com/l/_armsFLdqHBv9
https://dl.doubtnut.com/l/_5gaf6lTmdEnp


29. The position vectors of the vertices A,B and C of a triangle are

 and , respectively. The length of

the bisector AD of the , where D is on the segment BC, is

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

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

∠BAC

√3
3

4

1

4

11

2

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

F. Find AF:FC.

A. 

B. 

3/4

1/3

https://dl.doubtnut.com/l/_5gaf6lTmdEnp
https://dl.doubtnut.com/l/_iIUQUT3fQEso


C. 

D. 

Answer: B

Watch Video Solution

1/2

1/4

31. The sum of the magnitudes of two forces acting at a point is 16 N. The

resultant of these forces is perpendicular to the smaller force has a

magnitude of 8 N. If the smaller force is magnitude x, then the value of x

is (A) 2N (B) 4N (C) 6N (D) 7N

A. 13,5

B. 12,6

C. 14,4

D. 11,7

Answer: A

W t h Vid S l ti

https://dl.doubtnut.com/l/_iIUQUT3fQEso
https://dl.doubtnut.com/l/_xlNglotcliM9


Watch Video Solution

32. The length of longer diagonal of the parallelogram constructed on

 and  . If it is given that  = 3 and angle

between a and b is  is

A. 15

B. 

C. 

D. 

Answer: C

Watch Video Solution

5a + 2b a − 3b |a| = 2√2, |b|

π

4

√113

√593

√369

33. The vector , directed along the internal bisector of the angle

between the vectors

 is

→
c

→
a = 7 î − 4ĵ − 4k̂ and

→
b = − 2 î − ĵ + 2k̂  with ∣

∣
→
c ∣

∣ = 5√6,

https://dl.doubtnut.com/l/_xlNglotcliM9
https://dl.doubtnut.com/l/_fzMrO6tbkjif
https://dl.doubtnut.com/l/_CVq6fYPsdlEi


A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: A

Watch Video Solution

( î − 7ĵ + 2k̂)
5

3

(5 î + 5ĵ + 2k̂)
5

3

( î + 7ĵ + 2k̂)
5

3

( − 5 î + 5ĵ + 2k̂)
5

3

34. Show that the vectors  and  are collinear.

Watch Video Solution

2 î − 3ĵ + 4k̂ −4 î + 6ĵ − 8k̂

35. Prove that the ponts  are

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

Watch Video Solution

A(1, 2, 3), B(3, 4, 7), C( − 3, − 2, − 5)

https://dl.doubtnut.com/l/_CVq6fYPsdlEi
https://dl.doubtnut.com/l/_rakzOFmO9k1L
https://dl.doubtnut.com/l/_NTYSBUXnXvUy
https://dl.doubtnut.com/l/_HFzMoqtWlO33


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

 respectively and |AB||CD. Then  will

be

A. 

B. 

C. 8

D. 6

Answer: B

Watch Video Solution

2 î + ĵ, î − 3ĵ, 3 î + 2ĵ and î + λĵ λ

−8

−6

37. The points with position vectors  are

collinear if (A)  (B)  (C)  (D) none of these

A. 

B. 

60 î + 3ĵ, 40 î − 8ĵ, aî − 52ĵ

a = − 40 a = 40 a = 20

−40

40

https://dl.doubtnut.com/l/_HFzMoqtWlO33
https://dl.doubtnut.com/l/_LTBWxPM7N5KS


C. 20

D. none of these

Answer: A

Watch Video Solution

38. If a,b and c are three non-zero vectors such that no two of these are

collinear. If the vector a+2b is collinear with c and b+3c is collinear with a(

 being some non-zero scalar), then a+2b+6c is equal to

A. A. 0

B. B. 

C. C. 

D. D. 

Answer: A

Watch Video Solution

λ

λb

λc

λa

https://dl.doubtnut.com/l/_LTBWxPM7N5KS
https://dl.doubtnut.com/l/_MnfIK1mJMnD8


39. Check whether the given three vectors are coplnar or non- coplanar : 

.

Watch Video Solution

−2 î − 2ĵ + 4k̂, − 2 î + 4ĵ − 2k̂, 4 î − 2ĵ − 2k̂

40. If the vectors  are

coplanar, then m is equal to

A. 38

B. 0

C. 10

D. 

Answer: C

Watch Video Solution

4 î + 11ĵ + mk̂, 7 î + 2ĵ + 6k̂ and î + 5ĵ + 4k̂

−10

https://dl.doubtnut.com/l/_MnfIK1mJMnD8
https://dl.doubtnut.com/l/_PQdvOWkIFf86
https://dl.doubtnut.com/l/_4UiPCxRkoUWF


41. If a,b and c are non-coplanar vectors, prove that 3a-7b-4c, 3a-2b+c and

a+b+2c are coplanar.

Watch Video Solution

42. The value of  for which the four points

 and  are coplanar.

A. 8

B. 0

C. 

D. 6

Answer: C

Watch Video Solution

λ

2 î + 3ĵ − k̂, î + 2ĵ + 3k̂, 3 î + 4ĵ − 2k̂ î − λĵ + 6k̂

−2

https://dl.doubtnut.com/l/_g0sSLC4bw51v
https://dl.doubtnut.com/l/_83efcrmdAaKT


43. Show that the points

 are

coplanar given that a,b and c are non-coplanar.

Watch Video Solution

P (a + 2b + c), Q(a − b − c), R(3a + b + 2c) and S(5a + 3b + 5c)

44. Show that the vectors 

 and linearly independent.

Watch Video Solution

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

45. If  and   

are linearly dependent vectors and  then:

A. (a) 

B. (b) 

C. (c) 

→
a = î + ĵ + k̂,

→
b = 4 î + 3ĵ + 4k̂

→
c = î + αĵ + βk̂

∣
∣
→
c ∣

∣ = √3

α = 1, β = − 1

α = 1, β = ± 1

α = ± 1, β = ± 1

https://dl.doubtnut.com/l/_677tV0x5oNgW
https://dl.doubtnut.com/l/_D3Xa6axyiogJ
https://dl.doubtnut.com/l/_t3Z2u8u91VwS


D. (d) 

Answer: D

Watch Video Solution

α = ± 1, β = 1

46. The non-zero vectors are  are related by 

. Then the angle between  is

A. 

B. 

C. 

D. 0

Answer: C

Watch Video Solution

→
a ,

→
b and

→
c

→
a = 8

→
b and

→
c = − 7

→
b

→
a and

→
c

π

4

π

2

π

https://dl.doubtnut.com/l/_t3Z2u8u91VwS
https://dl.doubtnut.com/l/_Cu5UPG09xUkm


47. A unit vector  makes an angle  with z-axis,  is a unit

vector then  is equal to 

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

A. A. 

B. B. 

C. C. 

D. D. none of these

Answer: C

Watch Video Solution

â
π

4
if â + î + ĵ

â

î + ĵ +
k̂

2
+ −

î

2

ĵ

2
k̂

√2
− − /̂ 2 +

î

2
k̂

√2

− −
î

2

ĵ

2
k̂

√2

+ +
î

2

ĵ

2
k̂

√2

+ −
î

2

ĵ

2
k̂

√2

− − +
î

2

ĵ

2

k̂

√2

48. If the resultannt of two forces of magnitudes P and Q acting at a

point at an angle of  is , then P/Q is

A. 1

60∘ √7Q

https://dl.doubtnut.com/l/_3YufZNU1pPIo
https://dl.doubtnut.com/l/_toa3xb5pa6d6


B. 

C. 

D. 4

Answer: C

Watch Video Solution

3

2

2

49. The vector  has the components  and 1 w.r.t. a rectangular

Cartesian system. This system is rotated through a certain angel about

the origin in the counterclockwise sense. If, with respect to a new system,

 has components  , then  is equal to a.  b.  c.  d.

A. p=0

B. p=1 or 

C. p=-1 or 

D. p=1 or 

→
a 2p

→
a (p + 1)and1 p −4 −1/3 1

2

p = −
1

3

p =
1

3

p = − 1

https://dl.doubtnut.com/l/_toa3xb5pa6d6
https://dl.doubtnut.com/l/_8mIHHVtbL3dN


Answer: B

Watch Video Solution

50. ABC is an isosceles triangle right angled at A. forces of magnitude

 act along BC, CA and AB respectively. The magnitude of

their resultant force is

A. 4

B. 5

C. 

D. 30

Answer: B

Watch Video Solution

2√2, 5 and 6

11 + 2√2

https://dl.doubtnut.com/l/_8mIHHVtbL3dN
https://dl.doubtnut.com/l/_OvXbaLQPqpAe


51. A line segment has length 63 and direction ratios 

are  The components of the line vector are

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

3, − 2, 6.

−27, 18, 54

27, − 18, 54

27, − 18, − 54

−27, − 18, − 54

52. If the vectors  form a

triangle, then it is

A. right angled

B. obtuse angled

C. equilateral

6 î − 2ĵ + 3k̂k, 2 î + 3ĵ − 6k̂ and 3 î + 6ĵ − 2k̂

https://dl.doubtnut.com/l/_mNcVs77BaCMI
https://dl.doubtnut.com/l/_YZw5RoJBqOmN


D. isosceles

Answer: B

Watch Video Solution

53. The position vectors of the points A, B, C are

 respectively . These points

A. form an isosceles triangle

B. form a right angled triangle

C. are collinear

D. form a scalene triangle

Answer: C

Watch Video Solution

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

https://dl.doubtnut.com/l/_YZw5RoJBqOmN
https://dl.doubtnut.com/l/_0U8F6GiH9gKk


54. The position vector of a point C with respect to B is  and that of

B with respect to A is . The position vector of C with respect to A is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

î + ĵ

î − ĵ

2 î

2ĵ

−2ĵ

−2 î

55. In a , if 2AC=3CB, then 2OA+3OB is equal to

A. 5OC

B. 

C. 

D. none of these

ΔABC

−OC

OC

https://dl.doubtnut.com/l/_gNxe1TjdZczL
https://dl.doubtnut.com/l/_1keW6jWKKsSl


Answer: A

Watch Video Solution

56. If  ,  ,  ,  are the position vector of point  and  ,

respectively referred to the same origin  such that no three of these

point are collinear and  +  =  +  , than prove that quadrilateral

 is a parallelogram.

A. square

B. rhombus

C. rectangle

D. parallelogram

Answer: D

Watch Video Solution

→
a

→
b

→
c

→
d A, B, C D

O

→
a

→
c

→
b

→
d

ABCD

https://dl.doubtnut.com/l/_1keW6jWKKsSl
https://dl.doubtnut.com/l/_ZK6P5QFNf5rg


57. P is a point on the side BC o� the  and Q is a point such that

PQ is the resultant of AP,PB and PC. Then, ABQC is a

A. square

B. rectangle

C. parallelogram

D. trapezium

Answer: C

Watch Video Solution

ΔABC

58. If ABCD is a parallelogram and the position vectors of A,B and C are

, then the poisitionn vector of

D will be

A. 

B. 

î + 3ĵ + 5k̂, î + ĵ + k̂ and 7 î + 7ĵ + 7k̂

7 î + 5ĵ + 3k̂

7 î + 9ĵ + 11k̂

https://dl.doubtnut.com/l/_FkQcQ2o8mrrg
https://dl.doubtnut.com/l/_3H2enimVDtxn


C. 

D. 

Answer: B

Watch Video Solution

9 î + 11ĵ + 13k̂

8 î + 8ĵ + 8k̂

59.  is a parallelogram whose diagonals meet at P. If O is a �xed

point, then  equals :

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: D

Watch Video Solution

ABCD

−−→
OA +

−−→
OB +

−−→
OC +

−−→
OD

−−→
OP

2
−−→
OP

3
−−→
OP

4
−−→
OP

https://dl.doubtnut.com/l/_3H2enimVDtxn
https://dl.doubtnut.com/l/_AGXvDDvsyKBo
https://dl.doubtnut.com/l/_SEcmu5mhRnOU


60. If C is the middle point of AB and P is any point outside AB, then

A. PA+PB=PC

B. PA+PB=2PC

C. PA+PB+PC=0

D. PA+PB+2PC=0

Answer: B

Watch Video Solution

61. Let O, O' and G be the circumcentre, orthocentre and centroid of a

 and S be any point in the plane of the triangle.  

Statement -1:  

Statement -2: 

A. 

B. 

ΔABC

−−−→
O'A +

−−−→
O'B +

−−−→
O'C = 2

−−−→
O'O

−→
SA +

−−→
SB +

−−→
SC = 3

−−→
SG

OO'

2O'O

https://dl.doubtnut.com/l/_SEcmu5mhRnOU
https://dl.doubtnut.com/l/_1ibEzlr3ThVb


C. 

D. 0

Answer: B

Watch Video Solution

2OO'

62. Five points given by A,B,C,D and E are in a plane. Three forces AC,AD

and AE act at A annd three forces CB,DB and EB act B. then, their resultant

is

A. 2AC

B. 3AB

C. 3DB

D. 2BC

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_1ibEzlr3ThVb
https://dl.doubtnut.com/l/_VJiY6GDvDBte


63. In a regular hexagon

 b.  c.  d. 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ABCDEF ,  A
→
B = a,  B

→
C =

→
b  and 

→
C D = ⋅ Then 

→
A E =

→
a +

→
b +

→
c 2

→
a +

→
b +

→
c

→
b +

→
c

→
a + 2

→
b + 2

→
c

2b − a

b − a

2a − b

a + b

64. If , then angle

between  and  is : a.  b.  c.  d. 

A. 

→
a +

→
b +

→
c =

→
0 , ∣

∣
→
a ∣

∣ = 3,
∣
∣
∣

→
b

∣
∣
∣

= 5, ∣
∣
→
c ∣

∣ = 7

→
a

→
b

π

2
π

3

π

4

π

6

π

2

https://dl.doubtnut.com/l/_VJiY6GDvDBte
https://dl.doubtnut.com/l/_LGBad5bG6bAn
https://dl.doubtnut.com/l/_uMR06apKFdq4


B. 

C. 

D. 

Answer: B

Watch Video Solution

π

3

π

4

π

6

65. If  &  are the position vectors of  &  respectively and  is a

point on  produced such that  then the position vector of

 is:

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: D

→
a

→
b A B C

AB AC = 3AB

C

3
→
a −

→
b

3
→
b −

→
a

3
→
a − 2

→
b

3
→
b − 2

→
a

https://dl.doubtnut.com/l/_uMR06apKFdq4
https://dl.doubtnut.com/l/_h6IHE5SgrZmR


Watch Video Solution

66. Let  and  be points with position vectors  and  with respect to

origin . If the point  on  is such that  is parallel to

 and  then  is (A)  (B)  (C) 

 (D) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

A B
→
a

→
b

O C OA 2
−−→
AC =

−−→
CO,

−−→
CD

−−→
OB

∣
∣
∣

−−→
CD

∣
∣
∣

= 3
∣
∣
∣

−−→
OB

∣
∣
∣

−−→
AD

→
b −

→
a

9
3
→
b −

→
a

3
→
b −

→
a

3

→
b +

→
a

3

3b −
a

2

3b +
a

2

3b −
a

3

3b +
a

3

67. If the position vector of a point A is  divides AB in

the ratio , then the position vector of B, is

→
a + 2

→
b and

→
a

2: 3

https://dl.doubtnut.com/l/_h6IHE5SgrZmR
https://dl.doubtnut.com/l/_BFKTuMoA8WOY
https://dl.doubtnut.com/l/_NoIHTrAiKCOp


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

2a − b

b − 2a

a − 3b

b

68. If D, E and F are respectively, the mid-points of AB, AC and BC in

, then BE + AF is equal to

A. DC

B. 

C. 

D. 

Answer: A

ΔABC

BF
1

2

2BF

BF
3

2

https://dl.doubtnut.com/l/_NoIHTrAiKCOp
https://dl.doubtnut.com/l/_p9966KJ2pSLF


Watch Video Solution

69. In a quadrilateral 

is the midpoint of  is a point on  such that 

Prove that  are collinear.

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

PQRS,
→
P Q =

→
a ,

→
QR =

→
b ,

→
S P =

→
a −

→
b , M

→
QRandX SM SX = SM .

4

5

P , XandR

PX = PR
1

5

PX = PR
3

5

PX = PR
2

5

70. Orthocenter of an equilateral triangle ABC is the origin O. If

, then 
−−→
OA =

→
a ,

−−→
OB =

→
b ,

−−→
OC =

→
c

−−→
AB + 2

−−→
BC + 3

−−→
CA =

https://dl.doubtnut.com/l/_p9966KJ2pSLF
https://dl.doubtnut.com/l/_mcd2e0NZdRxx
https://dl.doubtnut.com/l/_Ff2ravanlBAK


A. 3c

B. 3a

C. 0

D. 3b

Answer: B

Watch Video Solution

71. If  and  are position vectors of A,B, and C respectively of 

 and , then the

distance between the centroid and incenter of  is

A. 1

B. 

C. 

D. 

→
a ,

→
b

→
c

ΔABC if
∣
∣
∣
→
a −

→
b

∣
∣
∣
,

∣
∣
∣

→
b −

→
c

∣
∣
∣

= 2, ∣
∣
→
c −

→
a ∣

∣ = 3

△ ABC

1

2

1

3

2

3

https://dl.doubtnut.com/l/_Ff2ravanlBAK
https://dl.doubtnut.com/l/_mrQdPk6BTLsG


Answer: C

Watch Video Solution

72. Let position vectors of point A,B and C of triangle ABC represents be

 and . Let  and  be the length of

perpendicular drawn from the orthocenter 'O' on the sides AB, BC and CA,

then  equals

A. 

B. 

C. 

D. .

Answer: C

Watch Video Solution

î + ĵ + 2k̂, î + 2ĵ + k̂ 2 î + ĵ + k̂ l1, l2 l3

(l1 + l2 + l3)

2

√6

3

√6

√6

2

√6

3

https://dl.doubtnut.com/l/_mrQdPk6BTLsG
https://dl.doubtnut.com/l/_ILg7w584n7yP


73. ABCDEF is a regular hexagon in the x-y plance with vertices in the

anticlockwise direction. If , then  is

A. 

B. 

C. 

D. none of these

Answer:

Watch Video Solution

→
A B = 2 î

→
C D

î + 3ĵ

î9 + 2ĵ

− î + 3ĵ

74. The vertices of a triangle are A(1,1,2), B (4,3,1) and C (2,3,5). The vector

representing internal bisector of the angle A is

A. 

B. 

C. 

î + ĵ + 2k̂

2 î − 2ĵj + k̂

2 î + 2ĵ + k̂

https://dl.doubtnut.com/l/_otf69VFJ4xQR
https://dl.doubtnut.com/l/_9LA0TJRyzkll


D. none of these

Answer: C

Watch Video Solution

75. Let  and . If 

is collinear with  and has length , then  equals

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

→
a = (1, 1, − 1),

→
b = (5, − 3, − 3)

→
c = (3, − 1, 2)

→
r

→
c

∣
∣
∣
→
a +

→
b

∣
∣
∣

2
→
r

±3c

± c
3
2

±c

± c
2

3

https://dl.doubtnut.com/l/_9LA0TJRyzkll
https://dl.doubtnut.com/l/_IwftD0vy7hAO


76. In a trapezium ABCD the vector  If  is

coillinear with  such that  then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

B
→
C = λ

−−→
AD.

→
p = A

→
C +

−−→
BD

−−→
AD

→
p = μ

−−→
AD,

μ = λ + 1

λ = μ + 1

λ + μ = 1

μ = 2 + λ

77. If the position vectors of the points A,B and C be  and 

 respectively, then the points A,B and C are collinear, if

A. a=b=c=1

B. a=1,b and c are arbitrary scalars

C. ab=c=0

î + ĵ, î − ĵ

a î + bĵ + ck̂

https://dl.doubtnut.com/l/_j7pQvQ143jcf
https://dl.doubtnut.com/l/_1X1uTp95x3Ju


D. c=0,a=1 and b is arbitrary scalars

Answer: D

Watch Video Solution

78. Let a,b and c be distinct non-negative numbers and the vectors

 lie in a plane, then the quadratic

equation  has

A. real annd equal roots

B. real and unequal roots

C. unreal roots

D. both roots real and positive

Answer: A

Watch Video Solution

aî + aĵ + ck̂, î + k̂, cî + cĵ + bk̂

ax2 + 2cx + b = 0

https://dl.doubtnut.com/l/_1X1uTp95x3Ju
https://dl.doubtnut.com/l/_orjTILhZgRZp
https://dl.doubtnut.com/l/_fKAipTyOLJs4


79. The number of distinct real values of  for which the vectors

 and  are

coplanar is

A. (a)0

B. (b)1

C. (c)2

D. (d)3

Answer: A

Watch Video Solution

λ

→
a = λ3 î + k̂,

→
b = î − λ3 ĵ

→
c = î + (2λ − sinλ) ĵ − λk̂

80. The points  and 

 are coplanar, then locus of  is

A. 

B. 

A(2 − x, 2, 2), B(2, 2 − y, 2), C(2, 2, 2 − z)

D(1, 1, 1) P (x, y, z)

+ + = 1
1

x

1

y

1

z

x + y + z = 1

https://dl.doubtnut.com/l/_fKAipTyOLJs4
https://dl.doubtnut.com/l/_BGckBOd80OT5


C. 

D. none of these

Answer: A

Watch Video Solution

+ + = 1
1

1 − x

1

1 − y

1

1 − z

81.  and , where 

being non-coplanar vectors, then the vector  is equal to

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: B

Watch Video Solution

p = 2a − 3b, q = a − 2b + c r = − 3a + b + 2c a, b, c

−2a + 3b − c

p − 4q

−7q + r

5

2p − 3q + r

4p − 2r

https://dl.doubtnut.com/l/_BGckBOd80OT5
https://dl.doubtnut.com/l/_3p19e3P5zU1w
https://dl.doubtnut.com/l/_HLKf1y0WZPqI


82. If  and  are two values of a for which the unit vector 

 is linearly dependent with  and ,

then  is equal to

A. (a)1

B. (b)

C. (c)

D. (d)

Answer: C

Watch Video Solution

a1 a2

a
→
i + b

→
j +

→
k

1

2

→
i + 2

→
j

→
j − 2

→
k

+
1

a1

1

a2

1

8

−16

11

−11

16

83. The vector  is rotated through an angle  and is doubled

in magnitude. It now becomes . The values of x are

A. 1

B. 

î + xĵ + 3k̂ θ

4 î + (4x − 2) ĵ + 2k̂

−2

3

https://dl.doubtnut.com/l/_HLKf1y0WZPqI
https://dl.doubtnut.com/l/_3rj88SYiCkib


C. 

D. 

Answer: B::C

Watch Video Solution

2

4
3

84.  are three coplanar unit vectors such that 

 If three vectors  are parallel to 

 respectively, and have integral but di�erent magnitudes,

then among the following options,  can take a value equal

to a.  b.  c.  d. 

A. 1

B. 0

C. 

D. 2

→
a ,

→
b ,

→
c

→
a +

→
b +

→
c = 0.

→
p ,

→
q , and

→
r

→
a ,

→
b , and

→
c ,

∣
∣
→
p +

→
q +

→
r ∣

∣

1 0 √3 2

√3

https://dl.doubtnut.com/l/_3rj88SYiCkib
https://dl.doubtnut.com/l/_gTQwHonpVZsQ


Answer: C::D

Watch Video Solution

85. A,B C and dD are four points such that

. If CD intersects AB at some points E, then

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

−−→
AB = m(2 î − 6ĵ + 2k̂)

−−→
BC = ( î − 2ĵ) and

−−→
CD = n( − 6 î + 15ĵ − 3k̂)

m ≥
1

2

n ≥
1

3

m = n

m < n

https://dl.doubtnut.com/l/_gTQwHonpVZsQ
https://dl.doubtnut.com/l/_sxYa0A98XbND


86. If non-zero vectors  are equally inclined to coplanar vector 

, then  can be

A. 

B. 

C. 

D. 

Answer: B::D

Watch Video Solution

→
a and

→
b

→
c

→
c

a + b
|a|

|a| = 2|b|

|b|

|a| + |b|

a + b
|b|

|a| + |b|

|a|

|a| + |b|

a + b
|a|

|a| + |b|

|b|

|a| + 2|b|

a + b
|b|

2|a| + |b|

|a|

2|a| + |b|

87. The vectors

are coplanar if x is equal to a. 1 b. -3 c. 4 d. 0

A. 1

B. 

xî + (x + 1) ĵ + (x + 2)k̂, (x + 3) î + (x + 4) ĵ + (x + 5)k̂ and (x + 6) î

−3

https://dl.doubtnut.com/l/_4IkJlKG2SpAn
https://dl.doubtnut.com/l/_3IAXh3ZuSNa5


C. 

D. 0

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

Watch Video Solution

4

88. Given three vectors  and  are non-zero and non-coplanar

vectors. Then which of the following are coplanar.

A. 

B. 

C. 

D. 

Answer: B::C::D

Watch Video Solution

→
a ,

→
b

→
c

a + b, b + c, c + a

a − b, b + c, c + a

a + b, b − c, c + a

a + b, b + c, c − a

https://dl.doubtnut.com/l/_3IAXh3ZuSNa5
https://dl.doubtnut.com/l/_d4BBwInTEAVI
https://dl.doubtnut.com/l/_heauHlZfCpy7


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

 are four non-zero vectors such that no

vector can be expressed as a linear combination of other

,

then

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: A::B::D

Watch Video Solution

î, ĵ, k̂ and l̂ , and a1, a2, a3, a4

(λ − 1)(a1 − a2) + μ(a2 + a3) + γ(a3 + a4 − 2a2) + a3 + δa4 = 0

λ = 1

μ = −
2

3

γ =
2

3

δ =
1

3

90. Statement 1:

 Statement 2:

The length of the diagonals of a rectangle is the same.

∣
∣
→
a ∣

∣ = 3,
∣
∣
∣

→
b

∣
∣
∣

= and
∣
∣
∣
→
a +

→
b

∣
∣
∣

= 5, then
∣
∣
∣
→
a −

→
b

∣
∣
∣

= 5.

https://dl.doubtnut.com/l/_heauHlZfCpy7
https://dl.doubtnut.com/l/_K6f0fmGq039q


A. Statement-II and statement II ar correct and Statement III is the

correct explanation of statement I

B. Both statement I and statement II are correct but statement II is

not the correct explanation of statement I

C. Statement I is correct but statement II is incorrect

D. Statement II is correct but statement I is incorrect

Answer: A

Watch Video Solution

91. Statement 1: If  are

perpendicular to each other. Statement 2: If the diagonal of a

parallelogram are equal magnitude, then the parallelogram is a rectangle.

A. Statement-II and statement II ar correct and Statement III is the

correct explanation of statement I

∣
∣
∣
→
a +

→
b

∣
∣
∣

=
∣
∣
∣
→
a −

→
b

∣
∣
∣
, then

→
a and

→
b

https://dl.doubtnut.com/l/_K6f0fmGq039q
https://dl.doubtnut.com/l/_IdCDYZ4IZi74


B. Both statement I and statement II are correct but statement II is

not the correct explanation of statement I

C. Statement I is correct but statement II is incorrect

D. Statement II is correct but statement I is incorrect

Answer: A

Watch Video Solution

92. Assertion: If I is the incentre of |vec(BC)| vec(IA)

+|vec(CA)| vec(IB) +|vec(AB)| vec(IC) =0

/_\ABC

A. Both A and R are correct and R is the correct explanation of A

B. Both A and R are correct but R is not the correct explanation of A

C. A is correct but R is incorrect

△ ABC, then

Reason : IfOisthe or ig ∈ , thentheposition
−−→
−−→ rofcentroidof

is

−−→
OA +

−−→
OB +

−−→
OC

3

https://dl.doubtnut.com/l/_IdCDYZ4IZi74
https://dl.doubtnut.com/l/_HfPxIYK45Unf


D. R is correct but A is incorrect

Answer: B

Watch Video Solution

93. Statement 1: If  are unit vectors inclined at an angle 

is a unit vector bisecting the angle between them, then

 Statement 2: If  is an isosceles

triangle with  then the vector representing the bisector

of angel  is given by 

A. Statement-II and statement II ar correct and Statement III is the

correct explanation of statement I

B. Both statement I and statement II are correct but statement II is

not the correct explanation of statement I

C. Statement I is correct but statement II is incorrect

D. Statement II is correct but statement I is incorrect

→
u and

→
v αand

→
x

→
x = (

→
u +

→
v )/(2 sin(α/2). DeltaABC

AB = AC = 1,

A
→
A D = (

→
A B +

→
A C)/2.

https://dl.doubtnut.com/l/_HfPxIYK45Unf
https://dl.doubtnut.com/l/_e5c6Rrio2k72


Answer: D

Watch Video Solution

94. Statement I: If  are

coplanar, then .  

Statement II: A set vector  is said to be linearly

independent, if every relation of the form 

 implies that 

 (scalar).

A. Statement-I and statement II ar correct and Statement II is the

correct explanation of statement I

B. Both statement I and statement II are correct but statement II is

not the correct explanation of statement I

C. Statement I is correct but statement II is incorrect

D. Statement II is correct but statement I is incorrect

a = 2 î + k̂, b = 3ĵ + 4k̂ and c = λa + μb

c = 4a − b

a1, a2, a3, . . , an

l1a1 + l2a2 + l3a3 + . . . + lnan = 0

l1 = l2 = l3 = . . . = ln = 0

https://dl.doubtnut.com/l/_e5c6Rrio2k72
https://dl.doubtnut.com/l/_pZ02tEcYx3HQ


Answer: B

Watch Video Solution

95. Statement 1 : Let  be three points such

that . Then

OABC is tetrahedron. 

Statement 2 : Let  be three points such that

vectors  are non-coplanar. Then OABC is a tetrahedron,

where O is the origin.

A. Statement-II and statement II ar correct and Statement III is the

correct explanation of statement I

B. Both statement I and statement II are correct but statement II is

not the correct explanation of statement I

C. Statement I is correct but statement II is incorrect

D. Statement II is correct but statement I is incorrect

A(
→
a ), B(

→
b ) and C(

→
c )

→
a = 2 î + k̂, veb = 3 î − ĵ + 3k̂ and

→
c = − î + 7ĵ − 5k̂

A(
→
a ), B(

→
b ) and C(

→
c )

→
a ,

→
b and

→
c

https://dl.doubtnut.com/l/_pZ02tEcYx3HQ
https://dl.doubtnut.com/l/_SkKyU3KTYhpD


Answer: A

Watch Video Solution

96. Statement 1: Let  be the position vectors of four

points  and  Then points 

 are coplanar. Statement 2: Three non-zero, linearly

dependent coinitial vector  are coplanar. Then 

 are scalars.

A. Statement-II and statement II ar correct and Statement III is the

correct explanation of statement I

B. Both statement I and statement II are correct but statement II is

not the correct explanation of statement I

C. Statement I is correct but statement II is incorrect

D. Statement II is correct but statement I is incorrect

Answer: A

→
a ,

→
b ,

→
c and

→
d

A, B, CandD 3
→
a − 2

→
b + 5

→
c − 6

→
d = 0.

A, B, C, andD

(
→
P Q,

→
P Rand

→
P S)

→
P Q = λ

→
P R + μ

→
P S, whereλandμ

https://dl.doubtnut.com/l/_SkKyU3KTYhpD
https://dl.doubtnut.com/l/_D1oWb3W3gfsu


Watch Video Solution

97. Given that p(3,2,-4) , Q (5,4, -6) and R (9,8,-10) are collinear �nd the ratio

in which Q divides PR

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1: 2

1: 3

3: 1

2: 1

98. Given that p(1,2,-4) , Q (5,4, -6) and R (0,8,-10) are collinear �nd the ratio

in which Q divides PR

A. 1: 2

https://dl.doubtnut.com/l/_D1oWb3W3gfsu
https://dl.doubtnut.com/l/_zYFqj12vTwbA
https://dl.doubtnut.com/l/_OAiyvcTHTbEB


B. 

C. 

D. 

Answer: B

Watch Video Solution

1: 3

3: 1

2: 1

99. ABCD is a parallelogram. L is a point on BC which divides BC in the

ratio . AL intersects BD at P.M is a point on DC which divides DC in the

ratio  and AM intersects BD in Q. 

 is equal to

A. 

B. 

C. 

D. 

1: 2

1: 2

PQ :DB

2

3

1

3

1

2

3

4

https://dl.doubtnut.com/l/_OAiyvcTHTbEB
https://dl.doubtnut.com/l/_EzWrheBOT1cl


Answer: B

Watch Video Solution

100. Let A,B,C,D,E represent vertices of a regular pentangon ABCDE. Given

the position vector of these vertices be a,a+b,b,  and  respectively. 

Q. AD divides EC in the ratio

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

λa λb

1 − cos : cos
3π

5

3π

5

1 + 2cos : cos
2π

5

π

5

1 + 2cos : 2cos
π

5

π

5

https://dl.doubtnut.com/l/_EzWrheBOT1cl
https://dl.doubtnut.com/l/_DNFEyqKG7lF2


101. Let A,B,C,D,E represent vertices of a regular pentangon ABCDE. Given

the position vector of these vertices be a,a+b,b,  and  respectively. 

Q. AD divides EC in the ratio

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

λa λb

cos : 1
2π

5

cos : 1
3π

5

1: 2cos
π

5

1: 2

102. In a parallelogram  vectors  are respectively the

positions of vectors of vertices  with reference to O as origin. A

point E is taken on the side BC which divide the line  internally. Also

the line segment AE intersect the line bisecting the angle O internally in

OABC,
→
a ,

→
b ,

→
c

A, B, C

2: 1

https://dl.doubtnut.com/l/_ig2pwM4DC1JZ
https://dl.doubtnut.com/l/_iXQltvHGxHz2


point P. If CP, when extended meets AB in point F. Then The position

vector of point P, is

Watch Video Solution

103. In a parallelogram OABC vectors a,b,c respectively, THE POSITION

VECTORS OF VERTICES A,B,C with reference to O as origin. A point E is

taken on the side BC which divides it in the ratio of 2:1 also, the line

segment AE intersects the line bisecting the angle  internally at

point P. if CP when extended meets AB in points F, then 

Q. The position vector of point P is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∠AOC

2|a|

||a| − 3|c ∣ ∣

|a|

||a| − 3|c ∣ ∣

3|a|

||a| − 3|c ∣ ∣

3|c|

3||c| − |a ∣ ∣

https://dl.doubtnut.com/l/_iXQltvHGxHz2
https://dl.doubtnut.com/l/_muomfKV0TbIW


104. The direction  of  at point P due to uniformly charged �nite rod

will be 

Watch Video Solution

(θ)
→
E

https://dl.doubtnut.com/l/_muomfKV0TbIW
https://dl.doubtnut.com/l/_FUTAmEzZlfiV


105.  have position vectors  relative to the origin 

 internally and externally respectgively in the ratio 

 Vector   b.  c.  d. 

Watch Video Solution

P , Q
→
a &

→
b

'O ′ &X, Y and
→
P Q

2: 1
→
X Y = (

→
b −

→
a )

3

2
(

→
a −

→
b )

4
3

(
→
b −

→
a )

5

6

(
→
b −

→
a )

4
3

106.  are the position

vectors of the vertices of a triangle ABC. The length of the bisector of its

internal angle at A is :

Watch Video Solution

A(1, − 1, − 3), B(2, 1, − 2)&C( − 5, 2, − 6)

107. Let ABC be a triangle whose centroid is G, orthocentre is H and

circumcentre is the origin 'O'. If D is any point in the plane of the triangle

such that no three of O,A,C and D are collinear satisfying the relation.

AD+BD+CH+3HG= , then what is the value of the scalar .λHD λ

https://dl.doubtnut.com/l/_FUTAmEzZlfiV
https://dl.doubtnut.com/l/_qKWCfVQ4w9kU
https://dl.doubtnut.com/l/_YzMTnSax0JTn
https://dl.doubtnut.com/l/_51QbDYAtThxJ


Watch Video Solution

108. Let  and  be unit vectors such that  If the

area of triangle formed by vectors  is  then what is the

value of 

Watch Video Solution

→
a ,

→
b

→
c

→
a +

→
b −

→
c = 0.

→
a and

→
b A,

4A2 ?

109. The values of x for which the angle between the vectors

 is acute, and the angle,

between the vector  and the axis of ordinates is obtuse, are

Watch Video Solution

→
a = xî − 3ĵ − k̂ and

→
b = 2xî + xĵ − k̂

→
b

110. If the points

 area(cosα + î sinγ), b(cos β + î sinβ) and c(cos γ + î sinγ)

https://dl.doubtnut.com/l/_51QbDYAtThxJ
https://dl.doubtnut.com/l/_BOfNM9fvhymQ
https://dl.doubtnut.com/l/_yklnfQ3sd0rE
https://dl.doubtnut.com/l/_URvyULRYsrOZ


collinear, then the value of  is _____ where 

Watch Video Solution

|z|

z = bc sin(β − γ) + ca sin(γ − α) + ab sin(α + β) + 3 î

111. A particle, in equilibrium, is subjected to four forces  and

, 

then �nd the values of u,v and w

Watch Video Solution

→
F 1,

→
F 2,

→
F 3

→
F 4

→
F 1 = − 10k̂,

→
F 2 = u( î − ĵ + k̂),

→
F 3 = v( − î − ĵ +

4

13

12

13

3

13

4

13

12

13

112. Find the all the values of  such that (x,y,z)! =(0,0,0)and

Watch Video Solution

λ

x( î + ĵ + 3k̂) + y(3 î − 3ĵ + k̂) + z( − 4 î + 5ĵ) = λ(xî + yĵ + zk̂)

https://dl.doubtnut.com/l/_URvyULRYsrOZ
https://dl.doubtnut.com/l/_1oVsvCyZUwN9
https://dl.doubtnut.com/l/_VfIgpQsGFHpY


113. If G is the centroid of  is the centroid of 

Watch Video Solution

ΔABC and G'

ΔA'B'C'  then 
−−→
AA' +

−−→
BB' +

−−→
CC ' =

114. If D,E and F are the mid-points of the sides BC,CA and AB, respectively

of a  and O is any point, show that  

(i) AD+BE+CF=0 

(ii) OE+OF+DO=OA

Watch Video Solution

ΔABC

115. If  are two vectors and  any scalar quantity greater than

zero, then prove that 

Watch Video Solution

→
A nd

→
B k

∣
∣
∣

→
A +

→
B

∣
∣
∣

2

≤ (1 + k)
∣
∣
∣

→
A

∣
∣
∣

2

+ (1 + )
∣
∣
∣

→
B

∣
∣
∣

2
.

1

k

https://dl.doubtnut.com/l/_8BsHiVH217ZX
https://dl.doubtnut.com/l/_FxYgJZ5Xg7Lb
https://dl.doubtnut.com/l/_9QzyoNtsWWa2


116. If O is the circumcentre and O' the orthocenter of  prove that  

(i) SA+SB+SC=3SG, where S is any point in the plane of .  

(ii) OA+OB+OC=OO' 

Where, AP is diameter of the circumcircle.

View Text Solution

ΔABC

ΔABC

117. about to only mathematics

Watch Video Solution

118. Statement -1 : If a transversal cuts the sides OL, OM and diagonal ON

of a parallelogram at A, B, C respectively, then 

  

Statement -2 : Three points with position vectors  are collinear

i� there exist scalars x, y, z not all zero such that

Watch Video Solution

+ =
OL

OA

OM

OB

ON

OC
→
a ,

→
b ,

→
c

x
→
a + y

→
b + z

→
c =

→
0 ,  where x + y + z = 0.

https://dl.doubtnut.com/l/_2fH5q8dN6eU8
https://dl.doubtnut.com/l/_ubz7RcM3sdsM
https://dl.doubtnut.com/l/_OjZmFrTXtGRi


Watch Video Solution

119. If D, E and F are three points on the sides BC, CA and AB, respectively,

of a triangle ABC such that the lines AD, BE and CF are concurrent, then

show that 

Watch Video Solution

            ⋅ ⋅ = − 1
BD

CD

CE

AE

AF

BF

120. Let

are continuous functions. If  are non-zero vectors for all 

Then,show that  are parallel for some .

Watch Video Solution

→
A (t) = f1(t) î + f2(t) ĵ and

→
B (t) = g(t) î + g2(t) ĵ, t ∈ [0, 1], f1, f2, g1g2

→
A (t) and

→
B (t)

t and
→
A (0) = 2 î + 3ĵ,

→
A (1) = 6 î + 2ĵ,

→
B (0) = 3 î + 2 î and

→
B (1) = 2 î

→
A (t) and

→
B (t) t

https://dl.doubtnut.com/l/_OjZmFrTXtGRi
https://dl.doubtnut.com/l/_4GgcfuQZBV7c
https://dl.doubtnut.com/l/_byhjWiefZpmw


121. Prove that if , then the vectors 

 and  can

never be coplanar.

Watch Video Solution

cosα ≠ 1, cos β ≠ 1 and cos γ ≠ 1

a = î cosα + ĵ + k̂, b = î + ĵ cos β + k̂ c = î + ĵ + k̂ cos γ

122. If the vectors  are coplanar

where, , then prove that  

Watch Video Solution

xî + ĵ + k̂, î + yĵ + k̂ and î + ĵ + zk̂

x ≠ 1, y ≠ 1 and z ≠ 1

+ + = 1
1

1 − x

1

1 − y

1

1 − z

123. If  are any three non-coplanar vectors, then prove that

points 

are coplanar if 

→
a ,

→
b and

→
c

l1
→
a + m1

→
b + n1

→
c , l2

→
a + m2

→
b + n2

→
c , l3

→
a + m3

→
b + n3

→
c , l4

→
a + m4

∣
∣
∣
∣
∣
∣

l1 l2 l3 l4

m1 m2 m3 m4

n1 n2 n3 n4

1 1 1 1

∣
∣ 
∣ 
∣ 
∣
∣

= 0

https://dl.doubtnut.com/l/_7CNSzkyjWYid
https://dl.doubtnut.com/l/_awZtaCXnhRa9
https://dl.doubtnut.com/l/_MeCz2Q29o9n6


Exercise For Session 1

Watch Video Solution

124. If  are the position vectors of three collinear points and

scalars  and  exists such that , then show that 

.

Watch Video Solution

r1, r2 and r3

l m r3 = lr1 + mr2

l + m = 1

125. Show that points with position vectors

 and  are collinear.

It is given that vectors  and  and non-coplanar.

Watch Video Solution

2
→
a − 2

→
b + 3

→
c , − 2

→
a + 3

→
b −

→
c 6

→
a − 7

→
b + 7

→
c

→
a ,

→
b

→
c

1. Classify the following measures as scalars and vector: 

(i) 20 kg weight 

https://dl.doubtnut.com/l/_MeCz2Q29o9n6
https://dl.doubtnut.com/l/_lmcZYZhPAOw4
https://dl.doubtnut.com/l/_rMh5rOLm0cxR
https://dl.doubtnut.com/l/_APv8gPa07pFX


(ii)   

(iii) 10 m south-east 

(iv) 50m/

Watch Video Solution

45∘

sec2

2. Represent the following graphically: A displacement of 70km,  north

of west.

Watch Video Solution

40∘

https://dl.doubtnut.com/l/_APv8gPa07pFX
https://dl.doubtnut.com/l/_hW4FdgQN8aO1


3. In the given �gure,  is a regular hexagon, which vectors are:  

  

(i) Collinear 

(ii) Equal 

(iii) Coinitial 

(iv) Collinear but not equal.

Watch Video Solution

ABCDEF

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


4. Answer the following as true or false.(i) and are collinear.

(ii) Two collinear vectors are always equal in magnitude.(iii) Two vectors

having same magnitude are collinear.(iv) Two collinear vectors having the

same magni

Watch Video Solution

→ a − → a

5. Find the perimeter of a triangle with sides

.

Watch Video Solution

3 î + 4ĵ + 5k̂, 4 î − 3ĵ − 5k̂ and 7 î + ĵ

6. Find the angle of vector  with -axis.

Watch Video Solution

→
a = 6 î + 2ĵ − 3k̂ x

https://dl.doubtnut.com/l/_ycpm8XY0lylH
https://dl.doubtnut.com/l/_X0rulW7AWnhN
https://dl.doubtnut.com/l/_rgrBtxIEpW5e


Exercise For Session 2

7. Write the direction ratios of the vector  and hence

calculate its direction cosines.

Watch Video Solution

r = î − ĵ + 2k̂

1. If , then �nd a+b. Also, �nd a

unit vector along a+b.

Watch Video Solution

a = 2 î − ĵ + 2k̂ and b = − î + ĵ − k̂

2. Find a unit vector in the direction of the resultant of the vectors

.

Watch Video Solution

( î + 2ĵ + 3k̂), ( − î + 2ĵ + k̂) and (3 î + ĵ)

https://dl.doubtnut.com/l/_SnTPeKVqhEDj
https://dl.doubtnut.com/l/_dnLnsZqv3oSU
https://dl.doubtnut.com/l/_QWiuVigrkOom


3. Find the direction cosines of the resultant of the vectors

.

Watch Video Solution

( î + ĵ + k̂), ( − î + ĵ + k̂), ( î − ĵ + k̂) and ( î + ĵ − k̂)

4. In a regular hexagon ABCDEF, 

Watch Video Solution

−−→
AE

5. Prove that  is equal to .

Watch Video Solution

3
−−→
OD +

−−→
DA +

−−→
DB +

−−→
DC

−−→
OA +

−−→
OB +

−−→
OC

6. In a regular hexagon

 then k is equal to

Watch Video Solution

ABCDEF , ¯̄̄ ¯̄¯AB + ¯̄̄ ¯̄¯AC + ¯̄¯̄¯̄AD + ¯̄̄ ¯̄¯AE + ¯̄̄¯̄¯AF = k¯̄¯̄¯̄AD

https://dl.doubtnut.com/l/_0X92tOTI6XEj
https://dl.doubtnut.com/l/_ZlCCaUNVAPW8
https://dl.doubtnut.com/l/_oBODwAnDTjlq
https://dl.doubtnut.com/l/_yuIsg8By0Nos
https://dl.doubtnut.com/l/_V0uxMAvwkbpQ


7.  is a pentagon. Prove that the resultant of forces 

 is .

Watch Video Solution

ABCDE

−−→
AB,

−−→
AE,

−−→
BC,

−−→
DC,

−−→
ED and

−−→
AC 3

−−→
AC

8. about to only mathematics

Watch Video Solution

9. If  and  are two points, express the vector  in

terms of unit vectors  also, �nd distance between point  and .

What is the unit vector in the direction of ?

Watch Video Solution

P ( − 1, 2) Q(3, − 7) PQ

î and ĵ P Q

PQ

10. If  �nd the modulus and

direction cosines of .

W h Vid S l i

−−→
OP = 2 î + 3ĵ − k̂ and

−−→
OQ = 3 î − 4ĵ + 2k̂

−−→
PQ

https://dl.doubtnut.com/l/_V0uxMAvwkbpQ
https://dl.doubtnut.com/l/_TDyNxkcdl0Z2
https://dl.doubtnut.com/l/_feLS8uFWqwsD
https://dl.doubtnut.com/l/_BmAieZkXkliJ


Watch Video Solution

11. Show that the points  and C having position vectors 

and  respectively, from the

vertices of a right-angled triangle.

Watch Video Solution

A, B

(3 î − 4ĵ − 4k̂), (2 î − ĵ + k̂) ( î − 3ĵ − 5k̂)

12. If , then �nd x.

Watch Video Solution

a = 2 î + 2ĵ − k̂ and ∣
∣x

→
a ∣

∣ = 1

13. If , then �nd the magnitude

of p-2q.

Watch Video Solution

p = 7 î − 2ĵ + 3k̂ and q = 3 î + ĵ + 5k̂

https://dl.doubtnut.com/l/_BmAieZkXkliJ
https://dl.doubtnut.com/l/_4nbkWoqD8GJE
https://dl.doubtnut.com/l/_hlJOTyEqa5St
https://dl.doubtnut.com/l/_rJZNs14jWv9K


14. Find a vector in the direction of , which has magnitude 8

units.

Watch Video Solution

5 î − ĵ + 2k̂

15. If , then �nd a vector in the

direction of a and having magnitude as |b|.

Watch Video Solution

a = î + 2ĵ + 2k̂ and b = 3 î + 6ĵ + 2k̂

16. Find the position vector of a point R which divides the line joining the

point  and  in the ratio  internally .

Watch Video Solution

P( î + 2ĵ − k̂) Q( − î + ĵ + k̂) 2: 1

17. If the position vector of one end of the line segment AB be

 and the position vector of its middle point be ,2 î + 3ĵ − k̂ 3( î + ĵ + k̂)

https://dl.doubtnut.com/l/_jJzedt6ecZRq
https://dl.doubtnut.com/l/_Sftq2BpOJlXT
https://dl.doubtnut.com/l/_QJKgvxVvsXwj
https://dl.doubtnut.com/l/_4Hva6GsqTsbC


Exercise For Session 3

then �nd the position vector of the other end.

Watch Video Solution

1. Show that the points A(1,3,2),B(-2,0,1) and C(4,6,3) are collinear.

Watch Video Solution

2. If the position vectors of the points A,B and C be a,b and 3a-2b

respectively, then prove that the points A,B and C are collinear.

Watch Video Solution

3. The position vectors of four points P,Q,R annd S are 2a+4c,5a+

 respectively, prove that PQ is

parallel to RS.

3√3b + 4c, − 2√3b + c and 2a + c

https://dl.doubtnut.com/l/_4Hva6GsqTsbC
https://dl.doubtnut.com/l/_4BX3nRJJfsSN
https://dl.doubtnut.com/l/_uH9B9Nb3EzwM
https://dl.doubtnut.com/l/_JciJmCKWmfDt


Watch Video Solution

4. If three points A,B and C have position vectors (1,x,3),(3,4,7) and (y,-2,-5),

respectively and if they are collinear, then �nd (x,y).

Watch Video Solution

5. Find the condition that the three points whose position vectors,

 are collinear.

Watch Video Solution

a = aî + bĵ + ck̂, b = î + cĵ and c = − î − ĵ

6. a and b are non-collinear vectors. If

 are collinear vectors, then

�nd the value of x.

Watch Video Solution

c = (x − 2)a + b and d = (2x + 1)a − b

https://dl.doubtnut.com/l/_JciJmCKWmfDt
https://dl.doubtnut.com/l/_t9QSwPr8Scft
https://dl.doubtnut.com/l/_NAqx4DEPPjaT
https://dl.doubtnut.com/l/_hClzhYq1JIT4
https://dl.doubtnut.com/l/_WGDgjkjVNarR


7. Let a,b,c are three vectors of which every pair is non-collinear, if the

vectors a+b and b+c are collinear with c annd a respectively, then �nd

a+b+c.

Watch Video Solution

8. Show that the vectors  are

coplanar.

Watch Video Solution

î − ĵ − k̂, 2 î + 3ĵ + k̂ and 7 î + 3ĵ − 4k̂

9. If the vectors  are coplanar,

the prove that a=-4.

Watch Video Solution

2 î − ĵ + k̂, î + 2ĵ − 3k̂ and 3 î + aĵ + 5k̂

10. Show that the vectors 

are coplanar vector, where a,b,c are non-coplanar vectors.

a − 2b + 4c, − 2a + 3b − 6c and − b + 2c

https://dl.doubtnut.com/l/_WGDgjkjVNarR
https://dl.doubtnut.com/l/_P6g3ZHFzvUH8
https://dl.doubtnut.com/l/_KRiKTUYDuiVb
https://dl.doubtnut.com/l/_ZjKxJSIpWk0H


Exercise Single Option Correct Type Questions

Watch Video Solution

11. If  are non-coplanar vectors, prove that the four points 

are coplanar.

Watch Video Solution

→
a ,

→
b and

→
c

2
→
a + 3

→
b −

→
c ,

→
a − 2

→
b + 3

→
c , 3

→
a + 4

→
b − 2

→
c and

→
a − 6

→
b + 6

→
c

1. If , then

a+b+c is

A. 

B. 

C. 

D. 

a = 3 î − 2ĵ + k̂, b = 2 î − 4ĵ − 3k̂ and c = − î + 2ĵ + 2k̂

3 î − 4ĵ

3 î + 4ĵ

4 î − 4ĵ

4 î + 4ĵ

https://dl.doubtnut.com/l/_ZjKxJSIpWk0H
https://dl.doubtnut.com/l/_Gk1KojTthRhx
https://dl.doubtnut.com/l/_hcQb2cgg9OY1


Answer: C

Watch Video Solution

2. What should be added in vector  to get its resultant

a unit vector ?

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

a = 3 î + 4ĵ − 2k̂

î

−2 î − 4ĵ + 2k̂

−2 î + 4ĵ − 2k̂

2 î + 4ĵ − 2k̂

3. If , then the magnitude of a+b

is equal to

a = 2 î + 2ĵ − 8k̂ and b = î + 3ĵ − 4k̂

https://dl.doubtnut.com/l/_hcQb2cgg9OY1
https://dl.doubtnut.com/l/_9Y6OGK9atMEI
https://dl.doubtnut.com/l/_K8fVREQtV3lA


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

13

13

5

3

13

4
13

4. If , then the unit vector along a+b will be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

a = 2 î + 5ĵ and b = 2 î − ĵ

î − ĵ

√2

î + ĵ

√2( î + ĵ)

î + ĵ

√2

https://dl.doubtnut.com/l/_K8fVREQtV3lA
https://dl.doubtnut.com/l/_oW9Xcpe54uhc


5. Find the unit vector parallel to the resultant vector of

.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2 î + 4ĵ − 5k̂ and î + 2ĵ + 3k̂

(3 î + ĵ + k̂)
1

7

î + ĵ + k̂

√3

î + ĵ + 2k̂

√6

( − î − ĵ + 8k̂)
1

√69

6. If , then the unit

vector along its resultant is

A. 

B. 

a = î + 2ĵ + 3k̂, b = − î + 2ĵ + k̂ and c = 3 î + ĵ

3 î + 5ĵ + 4k̂

3 î + 5ĵ + 4k̂

50

https://dl.doubtnut.com/l/_oW9Xcpe54uhc
https://dl.doubtnut.com/l/_X07NhyFTXPO3
https://dl.doubtnut.com/l/_W1Wb9e3L2Ohj


C. 

D. none of these

Answer: C

Watch Video Solution

3 î + 5ĵ + 4k̂

5√2

7. If , then vector parallel to (a+b) is

A. (3,5)

B. (1,1)

C. (1,3)

D. (8,5)

Answer: C

Watch Video Solution

a = (2, 5) and b = (1, 4)

https://dl.doubtnut.com/l/_W1Wb9e3L2Ohj
https://dl.doubtnut.com/l/_7aIEyHMwXTv9


8. In the , then

A. a+b+c=0

B. a+b-c=0

C. a-b+c=0

D. 

Answer: B

Watch Video Solution

ΔABC, AB = a, AC = c and BC = b

−a + b + c = 0

9. If O is origin annd the position vector fo A is , then unit vector

parallel to OA is

A. 

B. 

C. 

D. 

4 î + 5ĵ

î
4

√41

î
5

√41

(4 î + 5ĵ)
1

√41

(4 î − 5ĵ)
1

√41

https://dl.doubtnut.com/l/_J5JaZRiv37OH
https://dl.doubtnut.com/l/_9TV764cawbeA


Answer: C

Watch Video Solution

10. The position vectors of the points A,B and C are

, respectively. If A is chosen as

the origin, then the position vectors of B and C are

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

î + 2ĵ − k̂, î + ĵ + k̂ and 2 î + 3ĵ + 2k̂

î + 2k̂, î + ĵ + 3k̂

ĵ + 2k̂, î + ĵ + 3k̂

− ĵ + 2k̂, î − − ĵ + 3k̂

− ĵ + 2k̂, î + ĵ + 3k̂

https://dl.doubtnut.com/l/_9TV764cawbeA
https://dl.doubtnut.com/l/_Tr3jtq5e9qwX


11. The position vectors of  are 

, respectively. If the distance between

them is 7, then �nd the value of .

A. 

B. 

C. 

D. 1,0

Answer: A

Watch Video Solution

P and Q

5 î + 4ĵ + ak̂ and − î + 2ĵ − 2k̂

a

−5, 1

5, 1

0, 5

12. If position vector of points A,B and C are respectively  and 

, then position vector of point X is

A. 

B. 

î, ĵ, and k̂

AB = CX

− î + ĵ + k̂

î − ĵ + k̂

https://dl.doubtnut.com/l/_IysHNVZJv2Hi
https://dl.doubtnut.com/l/_QGMkEGIOW7ca


C. 

D. 

Answer: A

Watch Video Solution

î + ĵ − k̂

î + ĵ + k̂

13. The position vectors of A and B are 

respectively, then the magnitude of AB is

A. 11

B. 12

C. 13

D. 14

Answer: D

Watch Video Solution

2 î − 9ĵ − 4k̂ and 6 î − 3ĵ + 8k̂

https://dl.doubtnut.com/l/_QGMkEGIOW7ca
https://dl.doubtnut.com/l/_0jcVjm2J2smO
https://dl.doubtnut.com/l/_7z9jWxVRxnDD


14. If the position vectors of P and Q are

, then |PQ| is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

( î + 3ĵ − 7k̂) and (5 î − 2ĵ + 4k̂)

√158

√160

√161

√162

15. If the position vectors of P and Q are 

respectively, the cosine of the angle between PQ and Z-axis is

A. 

B. 

C. 

î + 2ĵ − 7k̂ and 5 î − 2ĵ + 4k̂

4

√162

11

√162

5

√162

https://dl.doubtnut.com/l/_7z9jWxVRxnDD
https://dl.doubtnut.com/l/_raqNJnufND9l


D. 

Answer: B

Watch Video Solution

−5

√162

16. If the position vectors of A and B are ,

then the direction cosine of AB along Y-axis is

A. 

B. 

C. 

D. 11

Answer: B

Watch Video Solution

î + 3ĵ − 7k̂ and 5 î − 2ĵ + 4k̂

4

√162

−
5

√162

−5

https://dl.doubtnut.com/l/_raqNJnufND9l
https://dl.doubtnut.com/l/_auxwIsQzHPoj


17. The direction cosines of vector  in the direction of

positive axis of X, is

A. A. 

B. B. 

C. C. 

D. D. 

Answer: C

Watch Video Solution

a = 3 î + 4ĵ + 5k̂

±
3

√50

4

√50

3

√50

−
4

√50

18. The direction cosines of the vector  are

A. A. 

B. B. 

C. C. 

D. D. .

3 î − 4ĵ + 5k̂

, − ,
3

5
4
5

1

5

, ,
3

5√2

−4

5√2

1

√2

, ,
3

√2

−4

√2

1

√2

, ,
3

5√2

4

5√2

1

√2

https://dl.doubtnut.com/l/_gBWz2tEZxKAP
https://dl.doubtnut.com/l/_3k8QE9qaAfq5


Answer: B

Watch Video Solution

19. The point having position vectors

 are the vertices of

A. A. right angled triangle

B. B. isosceles triangle

C. C. equilateral triangle

D. D. collinear

Answer: C

Watch Video Solution

2 î + 3ĵ + 4k̂, 3 î + 4ĵ + 2k̂ and 4 î + 2ĵ + 3k̂

20. If the position vectors of the vertices A,B and C of a  are 

, respectively, the

ΔABC

7ĵ + 10k, − î + 6ĵ + 6k̂ and − 4 î + 9ĵ + 6k̂

https://dl.doubtnut.com/l/_3k8QE9qaAfq5
https://dl.doubtnut.com/l/_0xbYIAyeQFZz
https://dl.doubtnut.com/l/_dLxnAWPHlJ9T


triangle is

A. A. equilateral

B. B. isosceles

C. C. scalene

D. D. right angled and isosceles also

Answer: D

Watch Video Solution

21. If a,b and c are the position vectors of the vertices A,B and C of the

, then the centroid of  is

A. A. 

B. B. 

C. C. 

D. D. 

ΔABC ΔABC

a + b + c

3

(a + )
1

2
b + c

2

a +
b + c

2

a + b + c

2

https://dl.doubtnut.com/l/_dLxnAWPHlJ9T
https://dl.doubtnut.com/l/_cNmSjVaQY6iQ


Answer: A

Watch Video Solution

22. If a and b are position vector of two points A,B and C divides AB in

ratio 2:1, then position vector of C is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

a + 2b
3

2a + b

3

a + 2

3

a + b

2

23. Find the position vector of the point which divides the join of the

points  and  (i) internally and (ii) externally in(2
→
a − 3

→
b ) (3

→
a − 2

→
b )

https://dl.doubtnut.com/l/_cNmSjVaQY6iQ
https://dl.doubtnut.com/l/_bLY0eliFnS8X
https://dl.doubtnut.com/l/_IR3JwawpTnxU


the ratio  .

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

2: 3

a + b
12

5

13

5

a − b
12

5

13

5

a − b
3

5

2

5

24. If O is origin and C is the mid - point of A (2, -1) and B ( -4, 3) . Then

value of OC is

A. 

B. 

C. 

D. 

î + ĵ

î − ĵ

− î + ĵ

− î − ĵ

https://dl.doubtnut.com/l/_IR3JwawpTnxU
https://dl.doubtnut.com/l/_OmkS50LeJpUv


Answer: C

Watch Video Solution

25. If the position vectors of the points A and B are

, then what will be the position vector of the

mid-point of AB

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

î + 3ĵ − k̂ and 3 î − ĵ − 3k̂

î + 2ĵ − k̂

2 î + ĵ − 2k̂

2 î + ĵ − k̂

î + ĵ − 2k̂

https://dl.doubtnut.com/l/_OmkS50LeJpUv
https://dl.doubtnut.com/l/_aOqOXqdNDXXR


26. The position vectors of A and B are . The

position vector of the middle points of the line AB is

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

î − ĵ + 2k̂ and 3 î − ĵ + 3k̂

î − ĵ + k̂
1

2

1

2

2 î − ĵ + k̂
5

2

î − ĵ + k̂
3

2

1

2

3

2

27. If the vector  is collinear with the vector and 

, then

A. 

B. 

C. 

→
b

→
a (2√2, − 1, 4)

∣
∣
∣

→
b

∣
∣
∣

= 10

a ± b = 0

a ± 2b = 0

2a ± b = 0

https://dl.doubtnut.com/l/_tR1oofBAXrvk
https://dl.doubtnut.com/l/_GSXwjQxArK9y


D. none of these

Answer: C

Watch Video Solution

28. If  are the position vectors of the points 

�nd the value of  for which  are collinear.

A. 4

B. 3

C. 2

D. 0

Answer: C

Watch Video Solution

→
a ,

→
b (1, − 1), ( − 2, m),

m
→
a and

→
b

https://dl.doubtnut.com/l/_GSXwjQxArK9y
https://dl.doubtnut.com/l/_WFWQMYa7TJaa


29. The points with position vectors 

are collinear, if a is equal to

A. 

B. 4

C. 8

D. 12

Answer: C

Watch Video Solution

10 î + 3ĵ, 12 î − 5ĵ and aî + 11ĵ

−8

30. The vectors  are

collinear, of  is equal to (A)3 (B)4 (C)5 (D)6

A. 3

B. 4

C. 5

î + 2ĵ + 3k̂, λî + 4ĵ + 7k̂, − 3 î − 2ĵ − 5k̂

λ

https://dl.doubtnut.com/l/_uojamAQ2jJy8
https://dl.doubtnut.com/l/_Z8jPYs1iqW65


D. 6

Answer: A

Watch Video Solution

31. If the points  be collinear, then k is equal to

A. A. 0

B. B. 2

C. C. 

D. D. any real number

Answer: D

Watch Video Solution

a + b, a − b and a + kb

−2

https://dl.doubtnut.com/l/_Z8jPYs1iqW65
https://dl.doubtnut.com/l/_wCHcun2uU2RX


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

 respectively and . Then 

 will be

A. 

B. 

C. 8

D. 6

Answer: B

Watch Video Solution

2 î + ĵ, î − 3ĵ, 3 î + 2ĵ and î + λĵ
−−→
AB ∣ ∣

−−→
CD

λ

−8

−6

33. If the vectors  are parallel, then the

value of x and y will be

A. 

B. 

3 î + 2ĵ − k̂ and 6 î − 4xĵ + yk̂

−1, − 2

1, − 2

https://dl.doubtnut.com/l/_0l8hIe0Hh6sa
https://dl.doubtnut.com/l/_ArXtpaSrzxUv


C. 

D. 

Answer: A

Watch Video Solution

−1, 2

1, 2

34. If a and b are two non collinear vectors; then every vector r coplanar

with a and b can be expressed in one and only one way as a linear

combination: xa+yb=0.

A. (a)x=0, but y is not necessarily zero

B. (b)y=0, but x is not necessarily zero

C. (c)x=0,y=0

D. (d)none of these

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_ArXtpaSrzxUv
https://dl.doubtnut.com/l/_McMB4gstaxFB


35. Four non-zero vectors will always be

A. linearly dependent

B. linearly independent

C. either (a) or (b)

D. none of these

Answer: A

Watch Video Solution

36. The vectors a,b and a+b are

A. collinear

B. coplanar

C. non-coplanar

D. none of these

https://dl.doubtnut.com/l/_McMB4gstaxFB
https://dl.doubtnut.com/l/_pjrWOnSwshSC
https://dl.doubtnut.com/l/_RRHSC8LsI6Kb


Answer: B

Watch Video Solution

37. Find the all the values of lamda such that and 

A. A. 

B. B 

C. C. 

D. D. 

Answer: D

Watch Video Solution

(x, y, z) ≠ (0, 0, 0)

x( î + ĵ + 3k̂) + y(3 î − 3ĵ + k̂) + z( − 4 î + 5ĵ) = λ(xî + yĵ + zk̂)

−2, 0

0, − 2

−1, 0

0, − 1

38. The number of integral values of p for which

 and  are(p + 1) î − 3ĵ + pk̂, pî + (p + 1) ĵ − 3k̂ −3 î + pĵ + (p + 1)k̂

https://dl.doubtnut.com/l/_RRHSC8LsI6Kb
https://dl.doubtnut.com/l/_QNtBN6kFiVy1
https://dl.doubtnut.com/l/_2TLOdnek6lLG


linearly dependent vectors is q

A. 0

B. 1

C. 2

D. 3

Answer: B

Watch Video Solution

39. If vectors  are the sides

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

A. 

B. 

C. 

D. 

−−→
AB = − 3 î + 4k̂ and

−−→
AC = 5 î − 2ĵ + 4k̂

ΔABC

√18

√72

√33

√288

https://dl.doubtnut.com/l/_2TLOdnek6lLG
https://dl.doubtnut.com/l/_J1ZSTWawkQTw


Answer: C

Watch Video Solution

40. In the �gure, a vectors x satis�es the equation x+w=v. then, x is equal

to 

A. 

B. 

C. 

2a + b + c

a + 2b + c

a + b + 2c

https://dl.doubtnut.com/l/_J1ZSTWawkQTw
https://dl.doubtnut.com/l/_CJ09gCgudc0J


D. 

Answer: B

Watch Video Solution

a + b + c

41. Vectors 

are so placed that the end point of one vector is the starting point of the

next vector. Then the vectors 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.

Answer: B

Watch Video Solution

→
a = î + 2ĵ + 3k̂,

→
b = 2 î − ĵ + k̂ and

→
c = 3 î + ĵ + 4k̂

https://dl.doubtnut.com/l/_CJ09gCgudc0J
https://dl.doubtnut.com/l/_T4xwnK81Yndb
https://dl.doubtnut.com/l/_HwAwoCqe4Y1B


42. If OP=8 and OP makes angles  with OX-axis and OY-axis

respectively, then OP is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

45∘ and 60∘

8(√2 î + ĵ ± k̂)

4(√2 î + ĵ ± k̂)

(√2 î + ĵ ± k̂)
1

4

(√2 î + ĵ ± k̂)
1

8

43. Let a,b and c be three unit vectors such that . Then

which of the following statements is true?

A. a is parallel to b

B. a is perpendicular to b

C. a is neither parallel nor perpendicular to b

3a + 4b + 5c = 0

https://dl.doubtnut.com/l/_HwAwoCqe4Y1B
https://dl.doubtnut.com/l/_KMHbIEKPXbCK


D. none of these

Answer: D

Watch Video Solution

44. if A,B,C,D and E are �ve coplanar points, then

 is equal to 

A. DE

B. 3DE

C. 2DE

D. 4ED

Answer: B

Watch Video Solution

−−→
DA +

−−→
DB +

−−→
DC +

−−→
AE +

−−→
BE +

−−→
CE :

https://dl.doubtnut.com/l/_KMHbIEKPXbCK
https://dl.doubtnut.com/l/_FtGvGwr0YhRJ


45. If the vectors  are linearly independent satisfying 

, then the most general values

of  are

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

→
a and

→
b

(√3 tan θ + 1)
→
a + (√3 secθ − 2)

→
b = 0

θ

nπ − , n ∈ Z
π

6

2nπ ± n ∈ Z
11π

6

nπ ± , n ∈ Z
π

6

2nπ + , n ∈ Z
11π

6

46. The unit vector bisecting  and  is

A. 

B. 

C. 

−−→
OY

−−→
OZ

î + ĵ + k̂

√3

ĵ − k̂

√2

ĵ + k̂

√2

https://dl.doubtnut.com/l/_0TCL5nmGB6RW
https://dl.doubtnut.com/l/_Z4KQF1Cc9iVl


D. .

Answer: C

Watch Video Solution

− ĵ + k̂

√2

47. A line passes through the points whose position vectors are

 and . The position vector of a point on it at unit

distance from the �rst point is (A)  (B)

 (C)  (D)

A. A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

î + ĵ − 2k̂ î − 3ĵ + k̂

(5 î + ĵ − 7k̂)
1

5

(5 î + 9ĵ − 13k̂)
1

5
( î − 4ĵ + 3k̂) ( î − 4ĵ + 3k̂)

1

5

(5 î + ĵ − 7k̂)
1

5

(4 î + 9ĵ − 15k̂)
1

5

( î − 4ĵ + 3k̂)

( î − 4ĵ + 3k̂)
1

5

https://dl.doubtnut.com/l/_Z4KQF1Cc9iVl
https://dl.doubtnut.com/l/_m9j5cXfyKpLX


48. If D, E and F be the middle points of the sides BC,CA and AB of the

, then  is

A. A. a zero vector

B. B. a unit vector

C. C. 0

D. D. none of these

Answer: A

Watch Video Solution

ΔABC AD + BE + CF

49. If P and Q are the middle points of the sides BC and CD of the

parallelogram ABCD, then AP+AQ is equal to

A. AC

B. 

C. 

AC
1

2

AC
2

3

https://dl.doubtnut.com/l/_5BrpqPSTbNvE
https://dl.doubtnut.com/l/_LPVInfkMNJlJ


D. 

Answer: D

Watch Video Solution

AC
3

2

50. If the �gure formed by the four points

 is

A. rectangle

B. parallelogram

C. trapezium

D. none of these

Answer: C

Watch Video Solution

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

https://dl.doubtnut.com/l/_LPVInfkMNJlJ
https://dl.doubtnut.com/l/_xrRZ7qh5to8H


51. A and B are two points. The position vector of A is 6b-2a. A point P

divides the line AB in the ratio 1:2. if a-b is the position vector of P, then

the position vector of B is given by

A. A. 7a-15b

B. B. 7a+15b

C. C. 15a-7b

D. D. 15a+7b

Answer: A

Watch Video Solution

52. If three points A,B and C are collinear, whose position vectors are

 respectively, then the ratio in

which B divides AC is

A. A. 

î − 2ĵ − 8k̂, 5 î − 2k̂ and 11 î + 3ĵ + 7k̂

1: 2

https://dl.doubtnut.com/l/_UeviKTS1Umtj
https://dl.doubtnut.com/l/_dCm8zBG6TnVH


B. B. 

C. C. 

D. D. 

Answer: B

Watch Video Solution

2: 3

2: 1

1: 1

53. If in a triangle AB=a,AC=b and D,E are the mid-points of AB and AC

respectively, then DE is equal to

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

−
a

4
b

4

−
a

2
b

2

−
b

4
a

4

−
b

2
a

2

https://dl.doubtnut.com/l/_dCm8zBG6TnVH
https://dl.doubtnut.com/l/_vcChDeS1oLv4


54. The sides of a parallelogram are . The

unit vector parallel to one of the diagonals is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2 î + 4ĵ − 5k̂ and î + 2ĵ + 3k̂

( î + 2ĵ − 8k̂)
1

√69

( î + 2ĵ − 8k̂)
1

69

( − î − 2ĵ + 8k̂)
1

√69

( − î − 2ĵ + 8k̂)
1

69

55. If A,B and C are the vertices of a triangle with position vectors 

and  respectively and G is the centroid of , then 

 is equal to

A. 0

→
a ,

→
b

→
c ΔABC

−−→
GA +

−−→
GB +

−−→
GC

https://dl.doubtnut.com/l/_vcChDeS1oLv4
https://dl.doubtnut.com/l/_bIZfzOhIezEE
https://dl.doubtnut.com/l/_WieTOEjwSTiJ


B. 

C. 

D. 

Answer: A

Watch Video Solution

A + B + C

a + b + c

3

a + b − c

3

56. Consider the regular hexagon ABCDEF with centre at O (origin). 

Q. AD+EB+FC is equal to

A. 0

B. 2AB

C. 3AB

D. 4AB

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_WieTOEjwSTiJ
https://dl.doubtnut.com/l/_JbJjo4EThS3p


57. ABCDE is a pentagon. Forces AB,AE,DC and ED act at a point. Which

force should be added to this systemm to make the resultant 2AC?

A. AC

B. AD

C. BC

D. BD

Answer: C

Watch Video Solution

58. In a regular hexagon ABCDEF, prove that AB+AC+AD+AE+AF=3AD.

A. 2

B. 3

C. 4

https://dl.doubtnut.com/l/_JbJjo4EThS3p
https://dl.doubtnut.com/l/_3qAYa36pf6I6
https://dl.doubtnut.com/l/_LZNYbQ5nqeKi


D. 6

Answer: B

Watch Video Solution

59. Let us de�ne the length of a vector  and .

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

 if an only if

A. a=b=c=0

B. any two of a,b and c are zero

C. any one of a,b and c is zero

D. a+b+c=0

Answer: B

Watch Video Solution

aî + bĵ + ck̂ |a| + |b| + |c|

aî + bĵ + ck̂

https://dl.doubtnut.com/l/_LZNYbQ5nqeKi
https://dl.doubtnut.com/l/_ZPTR7lLHzKi8
https://dl.doubtnut.com/l/_1lcUceT6tk99


60. If a and b are two non-zero and non-collinear vectors then a+b and a-b

are

A. linearly dependent vectors

B. linearly independent vectors

C. linearly dependent annd independent vectors

D. none of these

Answer: B

Watch Video Solution

61. If , then the angle between  can lie in

the interval

A. 

B. 

C. 

∣
∣
∣
→
a +

→
b

∣
∣
∣

<
∣
∣
∣
→
a −

→
b

∣
∣
∣

→
a and

→
b

(π/2, π/2)

(0, π)

(π/2, 3π/2)

https://dl.doubtnut.com/l/_1lcUceT6tk99
https://dl.doubtnut.com/l/_ePDdI4evOjNM


D. 

Answer: C

Watch Video Solution

(0, 2π)

62. The magnitudes of mutually perpendicular forces a,b and c are 2,10

and 11 respectively. Then the magnitude of its resultant is

A. 12

B. 15

C. 9

D. none of these

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_ePDdI4evOjNM
https://dl.doubtnut.com/l/_7akzF6azVOMJ


63. If  bisects the angle between ,

where  is a unit vector, then

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

î − 3ĵ + 5k̂ â and − î + 2ĵ + 2k̂

â

a = (41 î + 88ĵ − 40k̂)
1

105

a = (41 î + 88ĵ + 40k̂)
1

105

a = ( − 41 î + 88ĵ − 40k̂)
1

105

a = (41 î − 88ĵ − 40k̂)
1

105

64. Let  be a vector which makes an angle of  with a unit

vector  in XY plane. then the unit vector  is

A. 

B. 

C. 

→
a = î 120∘

→
b (

→
a +

→
b )

− î + ĵ
1

2

√3

2

− î + ĵ
√3

2

1

2

î + ĵ
1

2

√3

2

https://dl.doubtnut.com/l/_uY5o8lZKK9vi
https://dl.doubtnut.com/l/_cOWu2PqgRkQo


D. 

Answer: C

Watch Video Solution

î − ĵ
√3

2

1

2

65. Given three vectors

 such that 

 Then the resolution of the vector  into

components with respect to  is given by a.  b. 

 c.  d. 

A. 3a-2b

B. 3b-2a

C. 2a-3b

D. a-2b

Answer: C

Watch Video Solution

→
a = 6 î − 3ĵ,

→
b = 2 î − 6ĵand

→
c = − 2 î + 21ĵ

→
α =

→
a +

→
b + →⋅

→
α

→
a and

→
b 3

→
a − 2

→
b

3
→
b − 2

→
a 2

→
a − 3

→
b

→
a − 2

→
b

https://dl.doubtnut.com/l/_cOWu2PqgRkQo
https://dl.doubtnut.com/l/_mF2HavHJZEKs


Watch Video Solution

66.  is the incentre of triangle  whose corresponding sides are 

 rspectively.  is always equal to (a).  ( b). 

 (c).  ( d). 

A. 0

B. (a+b+c)BC

C. (a+b+c)AC

D. (a+b+c)AB

Answer: A

Watch Video Solution

' I' ABC

a, b, c, a
→
I A + b

→
I B + c

→
I C

→
0

(a + b + c)
→
BC (

→
a +

→
b +

→
c )

→
A C (a + b + c)

→
A B

67. If  are two non-collinear vectors and ABC is a triangle with

side lengths a, b and c satisfying

→
x and

→
y

https://dl.doubtnut.com/l/_mF2HavHJZEKs
https://dl.doubtnut.com/l/_PnLbGweCgFsy
https://dl.doubtnut.com/l/_HhZWoOuOqYFJ


, then

triangle ABC is

A. an acute angled triangle

B. an obtuse angled triangle

C. a right angled triangle

D. a scalane triangle

Answer: C

Watch Video Solution

(20a − 15b)
→
x + (15b − 12c)

→
y + (12c − 20a)(

→
x ×

→
y ) =

→
0

68. If  are two non-collinear vectors and a, b, and c represent the

sides of a  satisfying 

 then  is (where 

 is perpendicular to the plane of  ) a. an acute-angled

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

triangle

→
x and

→
y

ABC

(a − b)
→
x + (b − c)

→
y + (c − a)(

→
x ×

→
y ) = 0, ABC

−→
× x

→
y xandy

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


A. an acute angled triangle

B. ann obtuse angled triangle

C. a right angled triangle

D. a scalene triangle

Answer: A

Watch Video Solution

69. 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.

A. 

B. P

C. 

D. none of these

P√2

P√3



Answer: A

Watch Video Solution

70. If  is a vector whose initial point divides the join of  in the

ratio  and whose terminal point is the origin and 

lies in the interval 

a.   

b.  

c.  

d. none of these

Watch Video Solution

→
b 5 î and 5ĵ

k : 1
∣
∣
∣

→
b

∣
∣
∣

≤ √37, then, k

[ − 6, − 1/6]

( − ∞, − 6] ∪ [ − 1/6, ∞)

[0, 6]

71. If  are the position

vectors of the vertices A, B and C, respectively, of triangle ABC, then the

position vector of the point where the bisector of angle A meets BC is

4 î + 7ĵ + 8k̂, 2 î + 3ĵ + 4k̂ and 2 î + 5ĵ + 7k̂



A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(6 î + 13ĵ + 18k̂)
1

3

(6 î + 12ĵ − 8k̂)
2

3

( − 6 î − 8ĵ − 9k̂)
1

3

( − 6 î − 12ĵ + 8k̂)
2

3

72. If  are two unit vectors and  is the angle between them,

then the unit vector along the angular bisector of  will be

given by

A. 

B. 

C. 

D. none of these

→
a and

→
b θ

→
a and

→
b

a − b

2 cos(θ/2)

a + b

2 cos(θ/2)

a − b

cos(θ/2)



Answer: B

Watch Video Solution

73. A, B, C and D have position vectors , repectively,

such that . Then

A. AB and CD bisect each other

B. BD and AC bisect each other

C. AB and CD trisect each other

D. BD and AC trisect each other

Answer: D

Watch Video Solution

→
a ,

→
b ,

→
c and

→
d

→
a −

→
b = 2(

→
d −

→
c )

74. On the xy plane where O is the origin, given points,

. Let  be moving points on theA(1, 0), B(0, 1) and C(1, 1) P , Q, and R



line  respectively such that

 with  If the

three points  are collinear then the value of  is equal to  

A   

B   

C   

D none of these

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

OA, OB, OC

¯̄̄ ¯̄¯OP = 45t̄ ¯̄¯̄¯̄¯̄(OA), ¯̄¯̄̄ ¯OQ = 60t̄ ¯̄¯̄¯̄¯̄(OB), ¯̄̄ ¯̄¯OR = (1 − t)¯̄¯̄¯̄¯̄¯(OC) t > 0.

P , Q and R t

1

106
7

187
1

100

1

106

7

187

1

100



75. If  are non-coplanar, then

the sum of 

A. 0

B. 

C. 

D. 

Answer: A

View Text Solution

a + b + c = αd, b + c + d = βa and a, b, c

a + b + c + d =

αa

βb

(α + β)c

76. The position vectors of the points P and Q with respect to the origin O

are , respectively. If M is a point

on PQ, such that OM is the bisector of POQ, then  is

A. 

B. 

→
a = î + 3ĵ − 2k̂ and

→
b = 3 î − ĵ − 2k̂

−−→
OM

2( î − ĵ + k̂)

2 î + ĵ − 2k̂



C. 

D. 

Answer: B

Watch Video Solution

2( − î + ĵ − k̂)

2( î + ĵ + k̂)

77.  is a quadrilateral.  is the point of intersection of the line

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

 is equal to a.  b.  c.  d. 

A. 3

B. 9

C. 7

D. 4

Answer: D

Watch Video Solution

ABCD E

O

→
OA +

→
OB +

→
OC +

→
OD = x

→
OE, thenx 3 9 7 4



78. In the , M is the midpoint of AB, C is a point on OM, such that

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

is produced to meet OA in Y. Then 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

△ OAB

2OC = CM

=
OY

YA

1

3

2

7

3

2

2

5

79. Points X and Y are taken on the sides QR and RS, respectively of a

parallelogram PQRS, so that QX=4XR and RY=4YS. The line XY cuts the line

PR at Z. Then, PZ is

A. PR
21

25



B. 

C. 

D. none of these

Answer: A

Watch Video Solution

PR
16

25

PR
17
25

80. Find the value of  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 .

A. 

B. 

C. 

D. fo no value of 

Answer: B

λ

= , = , = and = λ
OP

OA

1

3

OQ

OB

1

2
OR

OC

1

3

OS

AB

λ =
1

2

λ = − 1

λ = 0

λ



Vector Algebra Exercises 1 Single Option Correct Type Questions

Watch Video Solution

81. 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 units from O in the positive Z direction. Then �nd vector

.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

−−→
AP

− î + 3ĵ + √5k̂

î − √3ĵ + 5k̂

− î + √3ĵ + √5k̂

î + √3ĵ + √5k̂



Exercise More Than One Correct Option Type Questions

1. Find 

Watch Video Solution

if y = − x4dy

dx

1
2

1. If the vectors  form a triangle then  may be (A) 

 (B)  (C)  (D) hati+hatk`

A. 

B. 

C. 

D. 

Answer: A::B::D

Watch Video Solution

î − ĵ, ĵ + k̂ and
→
a

→
a

− î − k̂ î − 2ĵ − k̂ 2 î + ĵ + ĵk

− î − k̂

î − 2ĵ − k̂

2ĵ + ĵ + k̂

î + k̂



2. If the resultant of three forces

 acting on

a particle has a magnitude equal to 5 units, then the value of  is

A. 

B. 

C. 

D. 4

Answer: B::C

Watch Video Solution

→
F 1 = pî + 3ĵ − k̂,

→
F 2 = 6 î − k̂ and

→
F 3 = − 5 î + ĵ + 2k̂

p

−6

−4

2

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

. Then  is

A. isosceles

B. equilateral

7ĵ + 10k̂, − î + 6ĵ + 6k̂ and − 4 î + 9ĵ + 6k̂ ΔABC



C. right angled

D. none of these

Answer: A::C

Watch Video Solution

4. The sides of a parallelogram are . The

unit vector parallel to one of the diagonals is

A. 

B. 

C. 

D. 

Answer: A::D

Watch Video Solution

2 î + 4ĵ − 5k̂ and î + 2ĵ + 3k̂

(3 î + 6ĵ − 2k̂)
1

7

(3 î − 6ĵ − 2k̂)
1

7

( î + 2ĵ + 8k̂)
1

√69

( − î − 2ĵ + 8k̂)
1

√69



5. If , then which one of the following

points lie on the bisector of the angle between  (O is the

origin of reference) ?

A. (2,2,4)

B. (2,11,5)

C. (-3,-3,-6)

D. (1,1,2)

Answer: A::C::D

Watch Video Solution

A( − 4, 0, 3) and B(14, 2, − 5)

−−→
OA and

−−→
OB

6. If points  are collinear, then

A. p=1

B. r=0

C. 

î + ĵ, î − ĵ and pî + qĵ + rk̂

q ∈ R



D. 

Answer: A::B::D

Watch Video Solution

q ≠ 1

7. If  are non-coplanar vectors and  is a real number, then

the vectors  are coplanar

when

A. 

B. 

C. 

D. no value of 

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

Watch Video Solution

→
a ,

→
b and →

λ

→
a + 2

→
b + 3

→
c , λ

→
b + μ

→
c and (2λ − 1)

→
c

μ ∈ R

λ =
1

2

λ = 0

λ



Exercise Statement I And Ii Type Questions

1. Statement 1 : In ,   

Statement 2 : If , then 

A. Both Statement I and Statement II are correct and statement II is

the correct explanation of statement I

B. Both statement I and statement II are correct but statement II is

not the correct explanation of statement I

C. Statement I is correct but statement II is incorrect

D. Statement II is correct but statement I is incorrect

Answer: C

Watch Video Solution

ΔABC
−−→
AB +

−−→
BC +

−−→
CA = 0

−−→
OA =

→
a ,

−−→
OB =

→
b

−−→
AB =

→
a +

→
b

2. Statement I:  are parallel

vectors, i� .  

a = î + pĵ + 2k̂ and b = 2 î + 3ĵ + qk̂

p = and q = 4
3

2



Statement II:  are parallel

.

A. Both Statement I and Statement II are correct and statement II is

the correct explanation of statement I

B. Both statement I and statement II are correct but statement II is

not the correct explanation of statement I

C. Statement I is correct but statement II is incorrect

D. Statement II is correct but statement I is incorrect

Answer: A

Watch Video Solution

a = a1 î + a2 ĵ + a3k̂ and b = b1 î + b2 ĵ + b3k̂

= =
a1

b1

a2

b2

a3

b3

3. Statement 1: if three points  have position vectors 

 , respectively, and  then the points 

 must be collinear. Statement 2: If for three points 

 then points  must be collinear.

P , QandR

→
a ,

→
b , and

→
c 2

→
a + 3

→
b − 5

→
c = 0,

P , Q, andR

A, B, andC,
→
A B = λ

→
A C, A, B, andC



Exercise Passage Based Questions

A. Both Statement I and Statement II are correct and statement II is

the correct explanation of statement I

B. Both statement I and statement II are correct but statement II is

not the correct explanation of statement I

C. Statement I is correct but statement II is incorrect

D. Statement II is correct but statement I is incorrect

Answer: A

Watch Video Solution

1. Let OABCD be a pentagon in which the sides OA and CB are parallel and

the sides OD and AB are parallel. Also, OA:CB=2:1 and OD:AB=1:3. 



  

Q. The ratio  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

AX

XD

3/4

1/3

2/5

1/2



2. Let OABCD be a pentagon in which the sides OA and CB are parallel and

the sides OD and AB are parallel as shown in �gure. Also, OA:CB=2:1 and

OD:AB=1:3. if the diagonals OC and AD meet at x, �nd OX:OC.

A. 

B. 

C. 7//3`

D. 4

Answer: B

Watch Video Solution

5/2

6

3. If ABCDEF is a regular hexagon then  equals :

A. (a)2AB

B. (b)3AB

C. (c)4AB

−−→
AD +

−−→
EB +

−−→
FC



D. (d)none of these

Answer: C

Watch Video Solution

4. Consider the regular hexagon ABCDEF with centre at O (origin). 

Q. Five forces AB,AC,AD,AE,AF act at the vertex A of a regular hexagon

ABCDEF. Then, their resultant is (a)3AO (b)2AO (c)4AO (d)6AO

A. 3AO

B. 2AO

C. 4AO

D. 6AO

Answer: D

Watch Video Solution



5. Three points A,B, and C have position vectors

 and  with reference to an

origin O. Answer the following questions? 

Which of the following is true?

A. AC=2AB

B. AC=-3AB

C. AC=3AB

D. none of these

Answer: C

Watch Video Solution

−2
→
a + 3

→
b + 5

→
c ,

→
a + 2

→
b + 3

→
c 7

→
a −

→
c

6. Three points A,B, and C have position vectors

 and  with reference to an

origin O. Answer the following questions? 

Which of the following is true?

−2
→
a + 3

→
b + 5

→
c ,

→
a + 2

→
b + 3

→
c 7

→
a −

→
c



A. 2OA-3OB+OC=0

B. 2OA+7OB+9OC=0

C. OA+OB+OC=0

D. none of these

Answer: A

Watch Video Solution

7. Three points A,B, and C have position vectors

 and  with reference to an

origin O. Answer the following questions? 

B divided AC in ratio

A. 

B. 

C. 

D. 

−2
→
a + 3

→
b + 5

→
c ,

→
a + 2

→
b + 3

→
c 7

→
a −

→
c

2: 1

2: 3

2: − 3

1: 2



Answer: D

Watch Video Solution

8. If two vectors OA and OB are there, then their resultant OA+OB can be

found by completing the parallelogram OACB and OC=OA+OB. Also, if

|OA|=|OB|, then the resultant will bisect the angle between them. 

Q. A vector C directed along internal bisector of angle between vectors

 with  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A = 7 î − 4ĵ − 4k̂ and B = − 2 î − ĵ + 2k̂ |C| = 5√6

( î − ĵ + k̂)
5

3

( î − 7ĵ + 2k̂)
5

3

(5 î + 5ĵ + 2k̂)
5

3

( − 5 î + 5ĵ + 3k̂)
5

3



9. Find 

Watch Video Solution

if 2x − 3y = sinx
dy

dx

10. Let  be a di�erentiable curve i.e., 

  

  

 is tangent to the curve  at the point 

points in the direction of increasing . 

The point  on the curve  at which

the tangent vector  is parallel to the radius vector  is:

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: A

C :
→
r (t) = x(t) î + y(t) ĵ + z(t)k̂

∃ lim
h→ 0

∀t

→
r (t + h) −

→
r (t)

h

∴
→
r ' (t) = x' (t) î + y' (t) ĵ + z' (t)k̂

→
r ' (t) C P [x(t), y(t), z(t)],

→
r ' (t)

t

P
→
r (t) = (1 − 2t) î + t2 ĵ + 2e2 ( t− 1 ) k̂

→
r ' (t)

→
r (t)

( − 1, 1, 2)

(1, − 1, 2)

( − 1, 1, − 2)

(1, 1, 2)



Watch Video Solution

11. Let  be a di�erentiable curve, i.e. 

  

  

 is tangent to the curve  at the point  and

points in the direction of increasing . 

The tangent vector to  at 

 is:

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: B

Watch Video Solution

C :
→
r (t) = x(t) î + y(t) ĵ + z(t)k̂

∃ lim
h→ 0

∀t
→
r (t + h) −

→
r (t)

h

∴
→
r ' (t) = x' (t) î + y' (t) ĵ + z' (t)k̂

→
r ' (t) C P [x(t), y(t), z(t)]

t

→
r (t) = (2t2) î + (1 − t) ĵ + (3t2 + 2)k̂

(2, 0, 5)

4 î + ĵ − 6k̂

4 î − ĵ + 6k̂

2 î − ĵ + 6k̂

2 î + ĵ − 6k̂



Exercise Matching Type Questions

Exercise Single Integer Answer Type Questions

1. a and b form the consecutive sides of a regular hexagon ABCDEF. 

Watch Video Solution

1. If the resultant of three forces

 acting on

a particle has a magnitude equal to 5 units, then what is di�erence in the

values of  ?

Watch Video Solution

→
F 1 = pî − 3ĵ − k̂,

→
F 2 = − 5 î + ĵ + 2k̂ and

→
F 3 = 6 î − k̂

p



2. Vectors along the adjacent sides of parallelogram are

. Find the length of the longer

diagonal of the parallelogram.

Watch Video Solution

→
a = î + 2ĵ + k̂ and

→
b = 2 î + 4ĵ + k̂

3. If vectors 

are coplanar, then �nd the value of .

Watch Video Solution

→
a = î + 2ĵ − k̂,

→
b = 2 î − ĵ + k̂ and

→
c = λî + ĵ + 2k̂

(λ − 4)

4. If determinant of A = 5 and A is a square matrix of order 3 then �nd the

determinant of adj(A)

Watch Video Solution



5. Let p be the position vector of orthocentre and g is the position vector

of the centroid of , where circumcentre is the origin. If ,

then the value of k is

Watch Video Solution

ΔABC p = kg

6. In a , a line is drawn passing through centroid dividing AB

internaly in ratio 2:1 and AC in  (internally). The value of  is

Watch Video Solution

ΔABC

λ : 1 λ

7. The vector  has the components  and 1 w.r.t. a rectangular

Cartesian system. This system is rotated through a certain angel about

the origin in the counterclockwise sense. If, with respect to a new system,

 has components  , then  is equal to a.  b.  c.  d.

Watch Video Solution

→
a 2p

→
a (p + 1)and1 p −4 −1/3 1

2



Exercise Subjective Type Questions

1. A vector  has components  in a right handed rectangular

cartesian coordinate system  the coordinate axis is rotated about 

 axis through an angle . The components of  in the new system

Watch Video Solution

a a1, a2, a3

OXYZ

z
π

2
a

2. Find the magnitude and direction of  when  and points

North-East while  but points North-West.

Watch Video Solution

r1 − r2 |r1| = 5

|r2| = 5

3. Let  be a parallelogram with  at the origin and  a diagonal.

Let  be the midpoint of  using vector methods prove that

 intersect in the same ratio. Determine this ratio.

Watch Video Solution

OACB O OC

D OA.

BDandCO



4.  is a triangle with the point P on side BC such that 3BP=2PC, the

point Q is on the line CA such that 4CQ=QA. Find the ratio in which the

line joining the common point R of AP and BQ and the point S divides AB.

View Text Solution

ΔABC

5. In  internal angle bisector AI,BI and CI are produced to meet

opposite sides in  respectively. Prove that the maximum value

of  is 

Watch Video Solution

△ ABC

A' , B' , C'

AI × BI × CI

AA' × BB' × CC'

8

27

6. Let  be the position vectors of points 

 relative to an origin O. show that if then a similar

equation will also hold good with respect to any other origin O'. If

.

Watch Video Solution

r1, r2, r3, . . . , rn

P1, P2, P3, . . . , Pn

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



Exercise Questions Asked In Previous 13 Years Exam

7. Let OABCD be a pentagon in which the sides OA and CB are parallel and

the sides OD and AB are parallel as shown in �gure. Also, OA:CB=2:1 and

OD:AB=1:3. if the diagonals OC and AD meet at x, �nd OX:XC.

Watch Video Solution

8. If u,v and w is a linearly independent system of vectors, examine the

system p,q and r, where 

 for linearly dependent.

Watch Video Solution

p = (cos a)u + (cos b)v + (cos c)w

q = (sina)u + (sin b)v + (sin c)w

r = sin(x + a)u + sin(x + b)v + sin(x + c)w

1. If vectors  are the sides of

a , then the length of the median throught A is

−−→
AB = − 3 î + 4k̂ and

−−→
AC = 5 î − 2ĵ + 4k̂

ΔABC



A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

√18

√72

√33

√45

2. Let a,b and c be three non-zero vectors which are pairwise non-

collinear. If a+3b is collinear with c and b+2c is collinear with a, then

a+3b+6c is

A. a+c

B. a

C. 

D. 0

c



Answer: D

Watch Video Solution

3. The non-zero vectors a,b and c are related by a=8b and c=-7b angle

between a and c is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

π

0

π

4

π

2

4. If C is the mid-point of AB and P is any point outside AB, then



A. PA+PB+PC=0

B. PA+PB+2PC=0

C. PA+PB=PC

D. PA+PB=2PC

Answer: D

View Text Solution

5. If a,b and c are three non-zero vectors such that no two of these are

collinear. If the vector a+2b is collinear with c and b+3c is collinear with a(

 being some non-zero scalar), then a+2b+6c is equal to

A. 

B. 

C. 

D. 

λ

λa

λb

λc

0



Answer: D

View Text Solution

6. If  are non-coplanar vectors and  is a real number, then

the vectors  are coplanar

when

A. all value of 

B. all except one value of 

C. all except two value of 

D. no value of 

Answer: C

Watch Video Solution

→
a ,

→
b and →

λ

→
a + 2

→
b + 3

→
c , λ

→
b + μ

→
c and (2λ − 1)

→
c

λ

λ

λ

λ



7. Consider points A,B,C annd D with position vectors

,

respectively. Then, ABCD is

A. square

B. rhombus

C. rectangle

D. none of these

Answer: D

Watch Video Solution

7 î − 4ĵ + 7k̂, î − 6ĵ + 10k̂, − 1 î − 3ĵ + 4k̂ and 5 î − ĵ + 5k̂

8. If a,b, and c are all di�erent and if 

=0 Prove that abc =-1.

A. 2

∣
∣
∣
∣
∣

a a2 1 + a3

b b2 1 + b3

c c2 1 + c3

∣
∣ 
∣ 
∣
∣



B. 

C. 

D. 0

Answer: B

Watch Video Solution

−1

1

9. The vector  is rotated through an angle  and doubled in

magnitude, then it becomes  . Then value of  are 

 (b)  (c)  (d) 2

A. 

B. 

C. 

D. 

Answer: A

î + xĵ + 3k̂ θ

4 î + (4x − 2)
.

ĵ + 2k̂ x

−
2

3

1

3

2

3

{ − , 2}
2

3

( , 2)
1

3

{ , 0}
2

3

{2, 7}



Watch Video Solution


