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BOOKS - ARIHANT PRAKASHAN

VECTORS

Topic 1 Practice Questions 1 Mark Questions

1. Write the unit vectors in , which makes angles  and 

with positive directions of X-axis and Y-axis, respectively.

View Text Solution

R3 45∘ 60∘

2. Is  unique
→
0

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_gzPNLRKZGfs4
https://dl.doubtnut.com/l/_sP2ThhCADUmM


Watch Video Solution

3. Write the value of , if the vector  and 

 are parallel.

Watch Video Solution

α
→
a = 2 î + 3ĵ − 6k̂

→
b = αî − ĵ + 2k̂

4. If  = 1`, then

A. 

B. 

C. 

D. 

Answer: D

∣
∣k

→
a ∣

∣

→
a =

1

k

→
a =

1

|k|

k =
1

∣
∣
→
a ∣

∣

k = ±
1

∣
∣
→
a ∣

∣

https://dl.doubtnut.com/l/_sP2ThhCADUmM
https://dl.doubtnut.com/l/_kwpSu6zYUEEr
https://dl.doubtnut.com/l/_wSdTr9nmpGyf


Watch Video Solution

5. Write the values of m and n for which the vectors

 and  will

be parallel.

Watch Video Solution

(m − 1) î + (n + 2) ĵ + 4k̂ (m + 1) î + (n − 2) ĵ + 8k̂

6. How many directions a null vector has ?

Watch Video Solution

7. If the position vectors of the points A, B, C are

 and  respectively, then

prove that A, B, C are collinear.

Watch Video Solution

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

https://dl.doubtnut.com/l/_wSdTr9nmpGyf
https://dl.doubtnut.com/l/_kR3Mk3j3R60T
https://dl.doubtnut.com/l/_v5fz7JuS0sMX
https://dl.doubtnut.com/l/_9WpzF5LDb22O


Watch Video Solution

8. If A, B, C, D, E are the.vertices of a regular pentagon, �nd the

vector sum  .

Watch Video Solution

−−→
AB +

−−→
BC +

−−→
CD +

−−→
DE +

−−→
EA

9. Write the unit vector along  joining the points 

 to .

Watch Video Solution

−−→
PQ

P (7, − 4, 5) Q(7, 1, 5)

10. What is the unit vector in the direction of the vector 

?

Watch Video Solution

3 î + 4ĵ

https://dl.doubtnut.com/l/_9WpzF5LDb22O
https://dl.doubtnut.com/l/_wl6rYPy2F5KH
https://dl.doubtnut.com/l/_i44evB87fayx
https://dl.doubtnut.com/l/_az0j7CCVzG72


11. If  and , then what is  ?

Watch Video Solution

−−→
OP1 = 4 î + 3ĵ

−−→
OP2 = 8ĵ − 5ĵ

−−−→
P1P2

12. If  and 

, then

A.  and  have the same directions

B.  and  have opposite directions

C.  and  have opposite directions

D. no pair of vectors have same directions

Answer: D

View Text Solution

→
a = î + 2ĵ + k̂,

→
b = 2 î − 2ĵ + 2k̂

→
c = − î + 2ĵ + k̂

→
a

→
b

→
a

→
c

→
b

→
c

https://dl.doubtnut.com/l/_kqCIPpVJ2Bsl
https://dl.doubtnut.com/l/_RzEnJuUDV4mM
https://dl.doubtnut.com/l/_oJlPZWj8LaJo


13. The direction cosines of the vectors  where  = (1, 0, -2)

and  = (3, -2, 0) are

A. 2,-2,2

B. 4,-2,-2

C. 

D. 

Answer: C

Watch Video Solution

−−→
PQ

−−→
PQ

−−→
OQ

, − ,
1

√3

1

√3

1

√3

, − , −
2

√6

1

√6

1

√6

14. If  and  are two equal

vectors, then �nd the value of x + y +z.

Watch Video Solution

→
a = xî + 2ĵ − zk̂

→
b = 3 î − yĵ + k̂

https://dl.doubtnut.com/l/_oJlPZWj8LaJo
https://dl.doubtnut.com/l/_Fj1vd9AvQHcP
https://dl.doubtnut.com/l/_mfdwWMhT4MEz


Topic 1 Practice Questions 4 Mark Questions

15. Find the vector from origin to the mid-point of the vector

 joining the points  (4,3) and (8, -5).

Watch Video Solution

−−−→
P1P2 P1 P2

16. Find a vector in the direction of vector  that has

magnitude 7 units.

Watch Video Solution

→
a = î − 2ĵ

17. If P(1, 5, 4) and Q(4, 1, -2), then �nd the direction ratios of .

Watch Video Solution

−−→
PQ

https://dl.doubtnut.com/l/_mfdwWMhT4MEz
https://dl.doubtnut.com/l/_JVHRcQg2nKry
https://dl.doubtnut.com/l/_4oJClhvvteQG
https://dl.doubtnut.com/l/_mTkfH0oXWdey


1. Prove that the vectors 

are the sides of a right angled triangle.

Watch Video Solution

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

2. The projection of a line segment , through origin O, on the

co-ordinate axes are 6, 2, 3. Find the length of the line segment

OP and its direction cosines.

Watch Video Solution

¯̄̄ ¯̄¯OP

3. Prove that 

  

State when equality will hold,

Watch Video Solution

|a + b| ≤ |a| + |b|

https://dl.doubtnut.com/l/_mTkfH0oXWdey
https://dl.doubtnut.com/l/_0VRULsxDQXtQ
https://dl.doubtnut.com/l/_HtTZiXqdThhs


4. Prove that the lines joining the midpoints of consecutive

sides of a quadrilateral form a parallelogram using vector

method.

Watch Video Solution

5. ABCD is a parallelogram. Using vector method prove that line

joing A and the mid -point of BC intersects the diagonal BD in

the ratio .

View Text Solution

1: 2

6. If ,  and ,Find

the magnitude and direction of .

Watch Video Solution

→
a = (2, − 2, 1)

→
b = (2, 3, 6)

→
c = ( − 1, 0, 2)

→
a +

→
b −

→
c

https://dl.doubtnut.com/l/_HtTZiXqdThhs
https://dl.doubtnut.com/l/_10Manio5MbMu
https://dl.doubtnut.com/l/_NoV5uo9o5BcV
https://dl.doubtnut.com/l/_G9xeKeRGh2E9


7. Show that the point (3, -2, 4), (1, 1, 1) and (-1, 4,-2)are collinear.

Watch Video Solution

8. Show that the vectors 

and  form a right angled triangle.

Watch Video Solution

→
a = 3 î − 2ĵ + k̂,

→
b = î − 3ĵ + 5k̂

→
c = 2 î + ĵ − 4k̂

9. If , the show that the point P,Q and R

are collinear.

View Text Solution

−−→
PO +

−−→
OQ =

−−→
QO +

−−→
OR

https://dl.doubtnut.com/l/_G9xeKeRGh2E9
https://dl.doubtnut.com/l/_urNFAIEI9UY1
https://dl.doubtnut.com/l/_HaPH8QdhwWzn
https://dl.doubtnut.com/l/_q2t1mtrkclZB


10. If the sum of two unit vectors is a unit vector, show that the

magnitude of their di�erence is .

Watch Video Solution

√3

11. A vector  is inclined at equal angles to the three axes. If the

magnitude of  is  units, then �nd the value of .

Watch Video Solution

→
r

→
r 2√3

→
r

12. Let  and 

 and �nd a vector of magnitude 6 units which

is parallel to the vector .

Watch Video Solution

→
a = î + ĵ + k̂,

→
b = 4 î − 2ĵ + 3k̂

→
c = î − 2ĵ + k̂

2
→
a −

→
b + 3

→
c

https://dl.doubtnut.com/l/_K4DRacHbH8ic
https://dl.doubtnut.com/l/_kDO3uOgWieFR
https://dl.doubtnut.com/l/_c7LjoUgELewp


Topic Test 1

1. Compute the magnitude of the following vectors 

  

and .

Watch Video Solution

→
a = î + ĵ + k̂,

→
b = 2 î − 7ĵ − 3k̂

→
c = î + ĵ − k̂

1

√3

1

√3

1

√3

2. Find the value of x and y, so that the vectors  and 

 are equal.

Watch Video Solution

2 î + 3ĵ

x î + yĵ

3. �nd the unit vector in the direction of 'PQ' where P and Q are

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

W t h Vid S l ti

https://dl.doubtnut.com/l/_pdsNj1RAF99E
https://dl.doubtnut.com/l/_XpmfkqpifvKV
https://dl.doubtnut.com/l/_GISTefCJzuKj


Watch Video Solution

4. Find the unit vector in the direction of the vector ,

where  and .

Watch Video Solution

r1 − r2

r1 = î + 2ĵ + k̂ r2 = 3 î + ĵ − 5k̂

5. Show that the vectors  and  are

collinear.

Watch Video Solution

2 î − 3ĵ + 4k̂ −4 î + 6ĵ − 8k̂

6. If  and , then

�nd the scalar components of  and 

Watch Video Solution

→
a +

→
b = î + ĵ + k̂

→
a −

→
b = 2 î + 4ĵ + 2k̂

→
a

→
b

https://dl.doubtnut.com/l/_GISTefCJzuKj
https://dl.doubtnut.com/l/_oKbkmYZVRAeY
https://dl.doubtnut.com/l/_UPWYU0iecyhI
https://dl.doubtnut.com/l/_qSsCnAYlGMnL


7. Prove that the vectors 

are the sides of a right angled triangle.

Watch Video Solution

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

8. Find the unit vector parallel to the sum of the vectors

 and . Also, �nd its

direction cosines.

Watch Video Solution

→
a = 2 î + 4ĵ − 5k̂

→
b = î + 2ĵ + 3k̂

9. If the vectors  and  are parallel,

then �nd the values of p and q.

Watch Video Solution

3 î + 2ĵ − k̂ 6 î − 4pĵ + qk̂

https://dl.doubtnut.com/l/_GZ9MXYLeHxuU
https://dl.doubtnut.com/l/_i8GoGhpVYRcF
https://dl.doubtnut.com/l/_zfFoNyXC6jW9
https://dl.doubtnut.com/l/_J3HJQeGkA8kW


10. If the points with position vector  and 

 are collinear, �nd the value of a.

Watch Video Solution

10 î + 3ĵ, 12 î − ĵ

a î + 11ĵ

11. If O is origin and  is the mid - point of the line joining 

 and  then �nd .

Watch Video Solution

P3

P1(2, − 1) P2( − 4, 5)
−−→
OP3

12. Find the vectors from the origin to the points of trisection

the vector  joining  and P_2(5, -12).

Watch Video Solution

−−−→
P1P2 P1( − 4, 3)

https://dl.doubtnut.com/l/_J3HJQeGkA8kW
https://dl.doubtnut.com/l/_sbZu82h0Y8Gc
https://dl.doubtnut.com/l/_RgA7HiTeZC7x


13. If ,  and ,Find

the magnitude and direction of .

Watch Video Solution

→
a = (2, − 2, 1)

→
b = (2, 3, 6)

→
c = ( − 1, 0, 2)

→
a +

→
b −

→
c

14. Find the vectors from the origin to the intersection of the

medians of the triangle whose vertices are A(5,2,1), B(-4,7,0) and

C(5, -3,5)

Watch Video Solution

15. Let the position vectors of A and B be  and 

. Find the vector  and its magnitude Also,

determine the unit vector in the direction of .

Watch Video Solution

3 î − ĵ + k̂

− î + 2ĵ + 3k̂
−−→
AB

−−→
AB

https://dl.doubtnut.com/l/_Y09v6OAbNMUl
https://dl.doubtnut.com/l/_1Q2dxJ7JrwMg
https://dl.doubtnut.com/l/_pMntHqSV6RwC


Topic 2 Practice Questions 1 Mark Questions

16. ABCD is a quadrilateral. If M and N are the mid points of the

sides  and , respectively. Show that 

Watch Video Solution

−−→
BD

−−→
AC

−−→
AB +

−−→
AD +

−−→
CB +

−−→
CD = 4

−−−→
NM

1. If , write the value of .

Watch Video Solution

(
→
a ×

→
b )

2

+ (
→
a ⋅

→
b )

2

= 144 ab

2. It the vectors  and  form the sides  and 

respectively of a triangle ABC, then write the value of

→
a ,

→
b

→
c

−−→
BC,

−−→
CA

−−→
AB

https://dl.doubtnut.com/l/_pMntHqSV6RwC
https://dl.doubtnut.com/l/_MwBkTvjUjrJb
https://dl.doubtnut.com/l/_HFmwaVJVpPNs
https://dl.doubtnut.com/l/_hh5PfRsmG0Rs


.  

Watch Video Solution

→
a ×

→
c +

→
b ×

→
c

3. If , then verify that 

is perpendicular to both a and b.

Watch Video Solution

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

https://dl.doubtnut.com/l/_hh5PfRsmG0Rs
https://dl.doubtnut.com/l/_I64pTf6NlH4o


4. If  and , then write the value of 

.

Watch Video Solution

∣
∣
→
a ∣

∣ = 3,
∣
∣
∣

→
b

∣
∣
∣

= 2
→
a ⋅

→
b = 0

∣
∣
∣
→
a ×

→
b

∣
∣
∣

5. Find the component of the vector  in the

direction of the vector .

Watch Video Solution

→
b = 8 î + ĵ

→
a = î + 2ĵ − 2k̂

6. Write a vector normal to  and .

Watch Video Solution

( î + k̂) ( î + ĵ)

https://dl.doubtnut.com/l/_lXi0lrx09uQy
https://dl.doubtnut.com/l/_AgoTZqJo5OeE
https://dl.doubtnut.com/l/_anArji9mp8nu


7. Find the area of the parallelogram whose diagonals are the

vectors  and  ?

Watch Video Solution

3 î + ĵ − 2k̂ î − 3ĵ + 4k̂

8. Determine the value of m, for which the following vectors are

orthogonal. 

Watch Video Solution

(m + 1) î + m2 ĵ − mk̂, (m2 − m + 1) î − mĵ + k̂

9. Find the value of  such that the following vectors are

coplanar: 

.

Watch Video Solution

λ

− î + λĵ − λk̂, 2 î + 4ĵ + 5k̂, − 2 î + 4ĵ − 4k̂

https://dl.doubtnut.com/l/_FfVLLOVZNl9e
https://dl.doubtnut.com/l/_Ntc6sJSdHrLX
https://dl.doubtnut.com/l/_d583Kz7Ioox5


10. For what value of , the vectors  and 

 are perpendicular to each others.

Watch Video Solution

λ λî + 3ĵ + λk̂

λî − 2ĵ + k̂

11. Find the scalar projection of the vector 

on .

Watch Video Solution

→
a = 3 î + 6ĵ + 9k̂

→
b = 2 î + 2ĵ − k̂

12. Determine , for which the vector 

will be of unit length.

Watch Video Solution

μ
→
a = μ(6 î + 2ĵ − 3k̂)

https://dl.doubtnut.com/l/_d583Kz7Ioox5
https://dl.doubtnut.com/l/_5c0MZFNl4KWt
https://dl.doubtnut.com/l/_Ukfz2AGvtT87
https://dl.doubtnut.com/l/_vI8R8dFkFf7o
https://dl.doubtnut.com/l/_CD9rmouMXVOJ


13. Show that the vectors  and  are

coplanar.

Watch Video Solution

2 î + 3ĵ, 5 î − 5k̂ 6ĵ + 4k̂

14. If  and , then draw the conclusion.

Watch Video Solution

→
a .

→
b = 0

→
a ×

→
b =

→
0

15. If , then prove that  

, where m is a scalar

Watch Video Solution

→
a ×

→
b =

→
b ×

→
c ≠

→
0

→
a +

→
c = m

→
b

https://dl.doubtnut.com/l/_CD9rmouMXVOJ
https://dl.doubtnut.com/l/_ALjgc66EHRJ4
https://dl.doubtnut.com/l/_5QdmQBcXl6MT


16. What is the angle between the vectors  and 

 ?

Watch Video Solution

2 î − ĵ − k̂

î + ĵ + k̂

17. Determine the area of the parallelogram whose sides are the

vectors  and 

Watch Video Solution

2 î + 2ĵ î − k̂

18. Using vector method �nd the area of the triangle with

vertices (1, 0, 0) (0, 1, 0) and (0, 0, 1)

Watch Video Solution

https://dl.doubtnut.com/l/_59sYbODfZrxB
https://dl.doubtnut.com/l/_fDrC57ujMlau
https://dl.doubtnut.com/l/_4loMoYrlg8o5


19. Write the angle between  and , if

.

View Text Solution

→
a

→
c

→
a × (

→
b ×

→
c ) =

→
c

1

2

20. What is  ?

Watch Video Solution

( î − ĵ) ⋅ (ĵ − î)

21.  . . . .

A. 

B. 

C. 

D. 

(2 î − 4ĵ) ⋅ ( î + ĵ + k̂) =

−3

+2

−1

−2

https://dl.doubtnut.com/l/_KH70bIqc8Utq
https://dl.doubtnut.com/l/_XEg6FoXcMGuB
https://dl.doubtnut.com/l/_T3HmG8FvwoNy


Answer: D

Watch Video Solution

22. If ,

then what is

A. 

B. 

C. 

D. no pair of vectors are perpendicular

Answer: C

Watch Video Solution

→
a = î + 2ĵ − k̂,

→
b = î + ĵ + 2k̂,

→
c = 2 î − ĵ − 2k̂

→
a ⊥

→
b

→
b ⊥

→
c

→
a ⊥

→
c

https://dl.doubtnut.com/l/_T3HmG8FvwoNy
https://dl.doubtnut.com/l/_i056EqAvqOOr


23. Each question given below have four possible answers, out

of which only one is correct. Choose the correct one. 

 = ……….

A. 0

B. 1

C. impossible to �nd

D. any real number

Answer: C

Watch Video Solution

( − 3, λ, 1) ⊥ (1, 0, − 3) ⇒ λ

24. Each question given below have four possible answers, out

of which only one is correct. Choose the correct one. 

A vector perpendicular to the vectors  and  is ………..î + ĵ î + k̂

https://dl.doubtnut.com/l/_PnxTu0daJq4P
https://dl.doubtnut.com/l/_ReRSazIIB662


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

î − ĵ − k̂

ĵ − k̂ + î

k̂ − ĵ − î

ĵ + k̂ + î

25. Each question given below have four possible answers, out

of which only one is correct. Choose the correct one. 

If  and  are unit vectors such that  is a unit vector, then

the angle between  and  is .........

A. of any measure

B. 

â b̂ â × b̂

â b̂

π

4

https://dl.doubtnut.com/l/_ReRSazIIB662
https://dl.doubtnut.com/l/_EfdWImiKcrge


C. 

D. 

Answer: C

Watch Video Solution

π

2

π

26. 

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

( −
→
a ) ⋅

→
b × ( −

→
c ) = . . . .

→
a ×

→
b ⋅

→
c

−
→
a ⋅ (

→
b ×

→
c )

→
a ×

→
c ⋅

→
b

→
a ⋅ (

→
c ×

→
b )

https://dl.doubtnut.com/l/_EfdWImiKcrge
https://dl.doubtnut.com/l/_hYzXq1rUdtvB


27. For the non-zero vectors  and 

, if

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

→
a ,

→
b

→
c ,

→
a ⋅ (

→
b ×

→
c ) = 0

→
b ⊥

→
c

→
a ⊥

→
b

→
a ∣ ∣

→
c

→
a ⊥

→
c

28. What is the projection of  upon the vector  ?

Watch Video Solution

î + ĵ − k̂ î

https://dl.doubtnut.com/l/_hYzXq1rUdtvB
https://dl.doubtnut.com/l/_ZCO2f8m08E46
https://dl.doubtnut.com/l/_3XH71H8jv53E


29. If  is a unit vector and , then �nd 

Watch Video Solution

â (
→
x − â). (

→
x + â) = 8

∣
∣
→
x ∣

∣

30. If  and , then �nd the angle

between  and .

Watch Video Solution

∣
∣
→
a ∣

∣ = √3,
∣
∣
∣

→
b

∣
∣
∣

= 2
→
a ⋅

→
b = 3

→
a

→
b

31. Find the angle between the vectors  and , if

 and .

Watch Video Solution

→
a

→
b

∣
∣
∣
→
a ×

→
b

∣
∣
∣

= √3, ∣
∣
→
a ∣

∣ = 2
∣
∣
∣

→
b

∣
∣
∣

= 1

https://dl.doubtnut.com/l/_yiZBWsBKEdGw
https://dl.doubtnut.com/l/_TgOgPJy8It3o
https://dl.doubtnut.com/l/_r48U733ziRce


Topic 2 Practice Questions 4 Mark Questions

32. Find , if 

 and .

Watch Video Solution

→
a . (

→
b ×

→
c )

→
a = 2 î + ĵ + 3k̂,

→
b = − î + 2ĵ + k̂

→
c = 3 î + ĵ + 2k̂

33. Show that the vectors  and  are coplanar, if 

 and  are coplanar.

Watch Video Solution

→
a ,

→
b

→
c

→
a +

→
b ,

→
b +

→
c

→
c +

→
a

34. Evaluate .

Watch Video Solution

[ îk̂ĵ] + [ î ĵk̂]

https://dl.doubtnut.com/l/_tldGDVhJNibb
https://dl.doubtnut.com/l/_oFs4Sze9pMyk
https://dl.doubtnut.com/l/_sDtx8ENLfSqA


1. Find a unit vector perpendicular to each of the vectors

 and , where  and 

.

Watch Video Solution

→
a +

→
b

→
a −

→
b

→
a = î + ĵ + k̂

→
b = î + 2ĵ + 3k̂

2. Prove that .

Watch Video Solution

(
→
a ×

→
b )

2

= a2b2 − (
→
a .

→
b )

2

3. Prove that for any three vectors  and 

Watch Video Solution

→
a ,

→
b

→
c , [

→
a +

→
b

→
b +

→
c

→
c +

→
a ] = 2[

→
a

→
b

→
c ]

https://dl.doubtnut.com/l/_xXHAAV2ZeAAS
https://dl.doubtnut.com/l/_dSQSf8jP4Lyk
https://dl.doubtnut.com/l/_sFsKulONRloW


4. Show that

.

Watch Video Solution

î × (
→
a × î) + ĵ × (

→
a × ĵ) + k̂ × (

→
a × k̂) = 2

→
a

5. Find the area of the triangle ABC with vertices A(1,2,4), B(3,1,-2)

and C(4,3,1) by vector method.

Watch Video Solution

6. If , ,  are mutually perpendicular vectors of equal

magnitude show that  is equally inclined to , ,

.

Watch Video Solution

→
a

→
b

→
c

→
a +

→
b +

→
c

→
a

→
b

→
c

https://dl.doubtnut.com/l/_m4Yy6qOwSntz
https://dl.doubtnut.com/l/_x2ACzONS8cwm
https://dl.doubtnut.com/l/_jorT6BsLNo71
https://dl.doubtnut.com/l/_RDtNsXbAnORN


7. Prove that .

View Text Solution

[
→
a ×

→
b

→
b ×

→
c

→
c ×

→
a ] = [

→
a

→
b

→
c ]

2

8. Prove that the following vectors can never be coplanar for any

real value of . 

View Text Solution

λ

(λ + 1) î + 2ĵ + k̂, − î + λĵ + k̂, λî + ĵ + 3k̂

9. Prove the following by vector method. An angle inscribed in a

semi-circle is a right angle.

Watch Video Solution

https://dl.doubtnut.com/l/_RDtNsXbAnORN
https://dl.doubtnut.com/l/_fafOYJsDwq4I
https://dl.doubtnut.com/l/_vGzHFZM3y5ug


10. If  and  are mutually perpendicular vectors, then

prove that .

View Text Solution

→
a ,

→
b

→
c

[
→
a ⋅ (

→
b ×

→
c )]

2

= a2b2c2

11. Find a vector  such that  and ,

where .

Watch Video Solution

→
b

→
a ×

→
b =

→
c

→
a .

→
b = 3

→
a = î + ĵ + k̂,

→
c = ĵ − k̂

12. Prove by vector method that in a

.

Watch Video Solution

ΔABC, c2 = a2 + b2 − 2ab cosC

https://dl.doubtnut.com/l/_InMoqX5121Qq
https://dl.doubtnut.com/l/_glTfc60nkjTo
https://dl.doubtnut.com/l/_tiQ9WgraFuoY


13. The diagonals of a parallelogram are given by

 and   

Show that the parallelogram is a rhombus. Determine the area

of the ehombus and the length of each side.

View Text Solution

→
a = 2 î − 3ĵ + 5k̂

→
b = − 2 î + 2ĵ + 2k̂

14. Resolve the vector  into vectors parallel and

perpendicular to the vector .

Watch Video Solution

→
b = î + ĵ + k̂

→
a = î + ĵ

15. Prove that the following vectors are coplanar

.

Watch Video Solution

−4 î + 4ĵ + 4k̂, 4 î + 5ĵ + k̂ − ĵ − k̂, 3 î + 9ĵ + 4k̂

https://dl.doubtnut.com/l/_3bORPxWF7HR8
https://dl.doubtnut.com/l/_1WhqlC862VQE
https://dl.doubtnut.com/l/_u4akfhdu7W4c


16. If the magnitude of the di�erence of two unit vectors is 

then �nd the magnitude of their sum.

Watch Video Solution

√3

17. Find the value of t, such that the following vectors are

perpendicular to each other. 

Watch Video Solution

→
c = î − 4ĵ + tk̂,

→
d = 6 î − 2ĵ − 3k̂

18. Find the unit vector perpendicular to the vectors 

and .

Watch Video Solution

2 î − ĵ + k̂

3 î + 2ĵ − k̂

https://dl.doubtnut.com/l/_u4akfhdu7W4c
https://dl.doubtnut.com/l/_7IK55GUz7Buz
https://dl.doubtnut.com/l/_1Q3GRuAb5v55
https://dl.doubtnut.com/l/_OiEOAV7XGoTT


19. Find  and 

Watch Video Solution

∣
∣
→
a ∣

∣  and 
∣
∣
∣

→
b

∣
∣
∣
,  if (

→
a +

→
b ) ⋅ (

→
a −

→
b ) = 8

∣
∣
→
a ∣

∣ = 8
∣
∣
∣

→
b

∣
∣
∣

20. If  and , then show

that  is parallel to .

View Text Solution

→
a ×

→
b =

→
c ×

→
d

→
a ×

→
c =

→
b ×

→
d

→
a −

→
d

→
b −

→
c

21. If  and , then calculate 

.

Watch Video Solution

→
a = 3 î − 2ĵ − 2k̂

→
b = 2 î + 3ĵ + k̂

(
→
a +

→
b ) × (

→
a −

→
b )

https://dl.doubtnut.com/l/_Z3Df1dxgx6SX
https://dl.doubtnut.com/l/_PAao0enF2Oot
https://dl.doubtnut.com/l/_AMpdNGKExrWx


22. If  are three vectors, such that 

, then prove that 

.

Watch Video Solution

→
a ,

→
b  and 

→
c

→
a +

→
b +

→
c =

→
0

→
a ×

→
b =

→
b ×

→
c =

→
c ×

→
a

23. Show that .

Watch Video Solution

(
→
a −

→
b ) × (

→
a +

→
b ) = 2(

→
a ×

→
b )

24. If ,

then �nd .

Watch Video Solution

→
a = 2 î + ĵ − k̂,

→
b = − î + 2ĵ − 4k̂,

→
c = î + ĵ + k̂

(
→
a ×

→
b ) ⋅ (

→
a ×

→
c )

https://dl.doubtnut.com/l/_gt6knWvA8XHn
https://dl.doubtnut.com/l/_xu1bkpXQOZ9x
https://dl.doubtnut.com/l/_RkDSOPuRErAl


Topic 2 Practice Questions 6 Mark Questions

1. If  and , then

�nd the vector  which satis�es  and 

.

View Text Solution

→
a = 2 î + k̂,

→
b = î + ĵ + k̂

→
c = 4 î − 3ĵ + 7k̂

→
r

→
r ×

→
b =

→
c

→
b

→
r ⋅

→
a = 0

2. If  and 

, where , then show that 

.

View Text Solution

→
p = (

→
b ×

→
c ),

→
q = (

→
c ×

→
a )

1

λ

1

λ

→
r = (

→
a ×

→
b )

1

λ
λ = [

→
a

→
b

→
c ] ≠ 0

(
→
a +

→
b +

→
c ) ⋅ (

→
p +

→
q +

→
r ) = 3

https://dl.doubtnut.com/l/_IH8fs8K0Voky
https://dl.doubtnut.com/l/_X8mc09Q3ulDF


3. Prove that

and hence prove that  and 

 are coplanar.

View Text Solution

→
a × (

→
b ×

→
c ) +

→
b ×

→
b × (

→
c ×

→
a ) +

→
c × (

→
a ×

→
b ) = 0

→
a × (

→
b ×

→
c ),

→
b × (

→
c ×

→
a )

→
c × (

→
a ×

→
b )

4. If  and , then �nd 

 and also verify the formula 

View Text Solution

→
a = 2 î + ĵ,

→
b = − î + 2k̂

→
c = 2ĵ + k̂

→
a × (

→
b ×

→
c )

→
a × (

→
b ×

→
c ) = (

→
a ⋅

→
c )

→
b − (

→
a ⋅

→
b )

→
c

5. Prove that by vector methord, in any

.ΔABC, = =
a

sinA

b

sinB
c

sinC

https://dl.doubtnut.com/l/_vor0yQAlSUY9
https://dl.doubtnut.com/l/_1ukoTn2wC7Q7
https://dl.doubtnut.com/l/_5tssxCbpkxhX


Watch Video Solution

6. Obtain the volume of the parallelopiped whose sides are

vectors , , 

. Also �nd the vector .

Watch Video Solution

→
a = 2 î − 3ĵ + 4k̂

→
b = î + 2ĵ − k̂

→
c = 3 î − ĵ + 2k̂ (

→
a ×

→
b ) ×

→
c

7. Prove by vector method that the medians of a triangle are

concurrent.

Watch Video Solution

8. Prove the following by vector method. The diagonals of a

rhombus are at right angles.

https://dl.doubtnut.com/l/_5tssxCbpkxhX
https://dl.doubtnut.com/l/_lksLjvKrG9ZN
https://dl.doubtnut.com/l/_GLtN1lJsSSbi
https://dl.doubtnut.com/l/_0o2XRntnSr0B


Watch Video Solution

9. If  and 

. Find a vector  which is perpendicular to

both  and  and .

Watch Video Solution

→
a = î + 4ĵ + 2k̂,

→
b = 3 î − 2ĵ + 7k̂

→
c = 2 î − ĵ + 4k̂

→
p

→
a

→
b

→
p .

→
c = 18

10. Find the altitude of a parallelopiped dtermined by the

vectors  and 

, if the base is taken to the parallelogram

determined by  and .

View Text Solution

→
a = î + ĵ + k̂,

→
b = 2 î + 4ĵ − k̂

→
c = î + ĵ + 3k̂

→
a

→
b

https://dl.doubtnut.com/l/_0o2XRntnSr0B
https://dl.doubtnut.com/l/_tcxgkH0B8M3s
https://dl.doubtnut.com/l/_VZrTGO3h6rmN


Topic Test 2

11. Let  and .  

If  and , then �nd , which makes  and 

coplanar.

Watch Video Solution

→
a = î + ĵ + k̂,

→
b = î

→
c = c1 î + c2 ĵ + c3k̂

c1 = 1 c2 = 2 c3
→
a ,

→
b

→
c

12. Let  and .  

If  and , then show that no value of  can make 

 and  coplanar.

Watch Video Solution

→
a = î + ĵ + k̂,

→
b = î

→
c = c1 î + c2 ĵ + c3k̂

c2 = − 1 c3 = 1 c1

→
a ,

→
b

→
c

1. If  for all vectors , then→
a ⋅

→
b =

→
c ⋅

→
a

→
a

https://dl.doubtnut.com/l/_0LrMNDN4d5jT
https://dl.doubtnut.com/l/_767VC6HHpoRJ
https://dl.doubtnut.com/l/_7bVt9cb5tphQ


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

→
a ⊥ (

→
b −

→
c )

→
b −

→
c =

→
0

→
b ≠

→
c

→
b +

→
c =

→
0

2. If  and  are non - zero vectors, then 

A. 

B. 

C. 

→
a ,

→
b

→
c

→
a ×

→
b =

→
a ×

→
c ⇔ . . . .

→
a =

→
c

→
a ∣ ∣ (

→
b −

→
c )

→
b ∣ ∣

→
c

https://dl.doubtnut.com/l/_7bVt9cb5tphQ
https://dl.doubtnut.com/l/_hS0Kuj5nakyc


D. 

Answer: B

Watch Video Solution

→
b ⊥

→
c

3. Find the angle between the vectors

.

Watch Video Solution

→
a = 3 î + 2ĵ − k̂,

→
b = − 2 î − 3ĵ + k̂

4. Find the projection of the vector  on the vector .

Watch Video Solution

î − ĵ î + ĵ

https://dl.doubtnut.com/l/_hS0Kuj5nakyc
https://dl.doubtnut.com/l/_wq2ewdOMlRdh
https://dl.doubtnut.com/l/_Ca9FgNrYHpFa


5. Find the projection of  on , where 

 and .

Watch Video Solution

→
b +

→
c

→
a

→
a = 2 î − 2ĵ + k̂,

→
b = î + 2ĵ − 2k̂

→
c = 2 î − ĵ + 4k̂

6. Show that each of the given three vectors is a unit vector. 

Watch Video Solution

(2 î + 3ĵ + 6k̂), (3 î − 6ĵ + 2k̂), (6 î + 2ĵ − 3k̂)
1

7

1

7

1

7

7. Find , if for a unit vector .

Watch Video Solution

∣
∣
→
x ∣

∣ â, (
→
x − â) ⋅ (

→
x + â) = 12

https://dl.doubtnut.com/l/_UxwUsbNTqr0z
https://dl.doubtnut.com/l/_tYJ9apN5c0Z3
https://dl.doubtnut.com/l/_4N9iczWDMQ3B


8. If  and , then what can be concluded

about  ?

Watch Video Solution

→
a .

→
a = 0

→
a .

→
b = 0

→
b

9. If  and  are three vectors such that 

 and , then

�nd the value of .

Watch Video Solution

→
a ,

→
b

→
c

∣
∣
→
a ∣

∣ = 5,
∣
∣
∣

→
b

∣
∣
∣

= 12, ∣
∣
→
c ∣

∣ = 13
→
a +

→
b +

→
c =

→
0

→
a .

→
b +

→
b .

→
c +

→
c .

→
a

10. Find the area of the triangle ABC with vertices A(1,2,4),

B(3,1,-2) and C(4,3,1) by vector method.

Watch Video Solution

https://dl.doubtnut.com/l/_lNVIopCq5fTw
https://dl.doubtnut.com/l/_Y4W20xEuGMSo
https://dl.doubtnut.com/l/_7cwtsXfqOKYn
https://dl.doubtnut.com/l/_En04EHeTXbii


11. Show that the vector area of the triangle whose vertices have

position vectors , is 

.

Watch Video Solution

→
a ,

→
b ,

→
c

(
→
a ×

→
b +

→
b ×

→
c +

→
c ×

→
a )

1

2

12. In a , prove by vector method 

.

Watch Video Solution

ΔABC

b2 = a2 + c2 − 2ac cosB

13. Show that .

Watch Video Solution

(
→
a −

→
b ) × (

→
a +

→
b ) = 2(

→
a ×

→
b )

https://dl.doubtnut.com/l/_En04EHeTXbii
https://dl.doubtnut.com/l/_sXHDWeUwKC5B
https://dl.doubtnut.com/l/_UHD075t0ql8G


14. Determine the area of parallelogram whose adjacent sides

are the vector (1, -3, 1), (1,1,1)

Watch Video Solution

15. Prove the following by vector method. The parallelogram

whose diagonals are equal is a rectangle.

Watch Video Solution

16. Find the value of  so that the vectors 

and  are coplanar.

Watch Video Solution

λ î − ĵ + k̂, 2 î + ĵ − k̂

λ î − ĵ + λk̂

https://dl.doubtnut.com/l/_KbP4NxXREc7R
https://dl.doubtnut.com/l/_DS9lQTMZhe4U
https://dl.doubtnut.com/l/_K2V5Z9FVkFm7


17. If the vectors  are

coplanar, then prove that .

Watch Video Solution

aî + ĵ + k̂, î + bĵ + k̂ and î + ĵ + ck̂

+ + = 1
1

1 − a

1

1 − b

1

1 − c

18. Prove that for any three vectors  and 

Watch Video Solution

→
a ,

→
b

→
c , [

→
a +

→
b

→
b +

→
c

→
c +

→
a ] = 2[

→
a

→
b

→
c ]

19. If  and ,

then �nd the value of .

Watch Video Solution

→
a = î + 2ĵ − 2k̂,

→
b = 2 î − ĵ + k̂

→
c = î + 3ĵ − k̂

→
a × (

→
b ×

→
c )

https://dl.doubtnut.com/l/_QwWZjS5XMv4O
https://dl.doubtnut.com/l/_JoxGI2vHn51v
https://dl.doubtnut.com/l/_Ik2veDBA2TsA


Chapter Test 1 Mark Questions

20. Find the value of .

Watch Video Solution

î. (ĵ × k̂) + ĵ. (k̂ × î) + k̂. ( î × ĵ)

21. If  are unit vectors and , then �nd

the angles that  makes with  and  where  are not parallel.

Watch Video Solution

â, b̂, ĉ â × (b̂ × ĉ) = b̂
1

2

â b̂ ĉ b̂, ĉ

1. If A, B and C are the vertices of a , then what is the

value of  ?

Watch Video Solution

ΔABC

−−→
AB +

−−→
BC +

−−→
CA

https://dl.doubtnut.com/l/_kVJRI10xXMBD
https://dl.doubtnut.com/l/_5BQEyoXrx7Gb
https://dl.doubtnut.com/l/_wdjVlENJ7noM
https://dl.doubtnut.com/l/_VaRNm5uxT1SJ


2. Find , such that the vectors  and  are

parallel.

Watch Video Solution

α ( − 2, α, 1) (4, 3, − 2)

3. Find the scalar and vector components of the vector with

initial point (2,1) and terminal point .

Watch Video Solution

( − 5, 7)

4. If  and 

then �nd  such that  is perpendicular to .

Watch Video Solution

→
a = 2 î − ĵ + k̂,

→
b = î + ĵ − 2k̂

→
c = î + 3ĵ − k̂

λ
→
a λ ⋅

→
b +

→
c

https://dl.doubtnut.com/l/_VaRNm5uxT1SJ
https://dl.doubtnut.com/l/_grbR4EQ9CXxR
https://dl.doubtnut.com/l/_tZbNU3psswd5


5. If , then �nd .

Watch Video Solution

→
a = (2, 1),

→
b = ( − 1, 0) 3

→
a + 2

→
b

6. If  then show that .

Watch Video Solution

(
→
a +

→
b ) ⋅ (

→
a −

→
b ) = 0 ∣

∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣

7. Evaluate .

Watch Video Solution

(2
→
a + 3

→
b ) ⋅ (5

→
a + 7

→
b )

8. If  and , then show that

the vectors  and  are perpendicular.

Watch Video Solution

→
a = 5 î − ĵ − 3k̂

→
b = î + 3ĵ − 5k̂

(
→
a +

→
b ) (

→
a −

→
b )

https://dl.doubtnut.com/l/_PtIOJkM5uCBV
https://dl.doubtnut.com/l/_ShJH2bQXKzar
https://dl.doubtnut.com/l/_dm9cDIlgD11o
https://dl.doubtnut.com/l/_2FiuHSjxZ6rN


Chapter Test 4 Mark Questions

Watch Video Solution

9. If , then what is the angle between 

and  ?

Watch Video Solution

∣
∣
∣
→
a ⋅

→
b

∣
∣
∣

=
∣
∣
∣
→
a ×

→
b

∣
∣
∣

→
a

→
b

10. Find , if  and 

.

Watch Video Solution

[
→
a

→
b

→
c ]

→
a = î − 2ĵ + 3k̂,

→
b = 2 î − 3ĵ + k̂

→
c = 3 î + ĵ − 2k̂

1. Prove the following by vector method. In a triangle AOB,

 = . If P and Q are the points of trisection of AB,m∠AOB 90∘

https://dl.doubtnut.com/l/_2FiuHSjxZ6rN
https://dl.doubtnut.com/l/_3skhx6S3O6Rf
https://dl.doubtnut.com/l/_4dhgDZ57y1PS
https://dl.doubtnut.com/l/_6DQAOUVUPrfR


prove that 

 = 

Watch Video Solution

OP 2 + OQ2 AB25

9

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

 and ,

respectively. Show that  and  are parallel.

Watch Video Solution

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

−−→
AB

−−→
CD

3. Prove by vector method that the lines joining the mid points

of consecutive sides of a quadrilateral is a parallelogram.

Watch Video Solution

https://dl.doubtnut.com/l/_6DQAOUVUPrfR
https://dl.doubtnut.com/l/_mM5A6tHy6Dk7
https://dl.doubtnut.com/l/_rstCBpd12iW0


4. Vectors  and  are such that  and 

 and . Then, �nd the angle between 

 and .

Watch Video Solution

→
a ,

→
b

→
c

→
a +

→
b +

→
c =

→
0

∣
∣
→
a ∣

∣ = 3,
∣
∣
∣

→
b

∣
∣
∣

= 5 ∣
∣
→
c ∣

∣ = 7

→
a

→
b

5. If , then prove that ,

where  is a scalar.

Watch Video Solution

→
b ×

→
c =

→
c ×

→
a ≠

→
0

→
a +

→
b = λ

→
c

λ

6. If the vectors  and  are

coplanar then show that 

Watch Video Solution

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

c2 = ab

https://dl.doubtnut.com/l/_wre3aXUKh41J
https://dl.doubtnut.com/l/_TJrXBIeCFDcp
https://dl.doubtnut.com/l/_J2IQgV59PP0b
https://dl.doubtnut.com/l/_NISEbRyZ4u2d


7. Find the area of a triangle having the points A(1,1,1), B(1,2,3)

and C(2,3,1) as its vertices.

Watch Video Solution

8. Prove that .

Watch Video Solution

∣
∣
∣
→
a −

→
b

∣
∣
∣

≥ ∣
∣
→
a ∣

∣ −
∣
∣
∣

→
b

∣
∣
∣

9. Simplify .

Watch Video Solution

[
→
a −

→
b

→
b −

→
c

→
c −

→
a ]

10. Let  and  be three vectors of magnitude 1,1 and 2

respectively. If , then �nd the acute

→
a ,

→
b

→
c

→
a × (

→
a ×

→
c ) +

→
b =

→
0

https://dl.doubtnut.com/l/_NISEbRyZ4u2d
https://dl.doubtnut.com/l/_CFQ0OJBtS981
https://dl.doubtnut.com/l/_qk0it2ku5cVm
https://dl.doubtnut.com/l/_y8o7dhdUC4v0


Chapter Test 6 Mark Questions

angle between a and c.

Watch Video Solution

1. Find the vectors from the origin to the points of trisection the

vector  joining  and P_2(5, -12).

Watch Video Solution

−−−→
P1P2 P1( − 4, 3)

2. Prove the following by vector method. Measure of the angle

between two diagonals of a cube is 

Watch Video Solution

cos − 1( )
1

3

https://dl.doubtnut.com/l/_y8o7dhdUC4v0
https://dl.doubtnut.com/l/_WJdjEJwt2hkZ
https://dl.doubtnut.com/l/_A1EUgxkeZbk4
https://dl.doubtnut.com/l/_NTUKrAYtTv7P


3. Prove by vector method that the medians of a triangle are

concurrent.

Watch Video Solution

4. Determine the angle between the vectors 

 and 

Watch Video Solution

î − 3ĵ + k̂ î + ĵ + k̂

5. Determine the sine of the angle between the vectors 

 and 

Watch Video Solution

5 î − 3ĵ 3 î − 2k̂

https://dl.doubtnut.com/l/_NTUKrAYtTv7P
https://dl.doubtnut.com/l/_XmWTQA4VCLRg
https://dl.doubtnut.com/l/_j9b6sz5gfvxq


6. If  and 

. Find a vector  which is perpendicular to

both  and  and .

Watch Video Solution

→
a = î + 4ĵ + 2k̂,

→
b = 3 î − 2ĵ + 7k̂

→
c = 2 î − ĵ + 4k̂

→
p

→
a

→
b

→
p .

→
c = 18

7. Express the vector  as sum of two vectors

such that one is parallel to vector  and other is

perpendicular to .

Watch Video Solution

→
a = 5 î − 2ĵ + 5k̂

→
b = 3 î + k̂

→
b

8. If  and  are three vectors such that 

and  and each one of these is perpendicular to sum of

other two �nd .

→
a ,

→
b

→
c ∣

∣
→
a ∣

∣ = 3,
∣
∣
∣

→
b

∣
∣
∣

= 4

∣
∣
→
c ∣

∣ = 5

∣
∣
∣
→
a +

→
b +

→
c

∣
∣
∣

https://dl.doubtnut.com/l/_gixFByvvmMqQ
https://dl.doubtnut.com/l/_Eh6zxF9oAkJn
https://dl.doubtnut.com/l/_ntXmvco75vHa


Watch Video Solution

9. Prove that the four points with position vectors

 and 

 are coplanar.

Watch Video Solution

2
→
a + 3

→
b −

→
c ,

→
a − 2

→
b + 3

→
c  , 3

→
a + 4

→
b − 2

→
c

→
a − 6

→
b + 6

→
c

https://dl.doubtnut.com/l/_ntXmvco75vHa
https://dl.doubtnut.com/l/_gHLBOHbSq3cK

