
PHYSICS

BOOKS - BHARATI BHAWAN PHYSICS

(HINGLISH)

VECTOR AND SCALARS

Others

1. If ,

calculate (i)  , (ii)  , (iii)

→
a = 3

→
i − 2

→
j and

→
b = 2

→
i + 3

→
j

→
a +

→
b

→
a −

→
b

→
b −

→
a

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_KrO6CDJtvxo3


Watch Video Solution

2. Calculate the angle between the vectors 

Watch Video Solution

→
a = 3

→
i + 2

→
j and

→
b = 2

→
i +

→
j

3. If  then which of the

following is correct ? 

(i)  , (ii)  , (iii)  are

simultaneously zero, (iv)

Watch Video Solution

→
A +

→
B =

→
A −

→
B

→
A = 0

→
B = 0

→
A and

→
B

→
A +

→
B = 0

https://dl.doubtnut.com/l/_KrO6CDJtvxo3
https://dl.doubtnut.com/l/_WS8nA5wDE7MA
https://dl.doubtnut.com/l/_3FVftbPWBPqK


4. Show that the vectors

 are at

right angles to each other.

Watch Video Solution

→
a = 2

→
i + 3

→
j and

→
b = 6

→
i − 4

→
j

5. Find the dot and cross product of the vectors 

Watch Video Solution

→
a = 2

→
i − 3

→
j +

→
k and

→
b = −

→
i + 3

→
j +

→
k

https://dl.doubtnut.com/l/_3FVftbPWBPqK
https://dl.doubtnut.com/l/_RW8C4xAiMvTu
https://dl.doubtnut.com/l/_wPBc4zrjZp73
https://dl.doubtnut.com/l/_IOtYuu8vGyTo


6. Show that numerically magnitude of a vector

product gives the area of the parallelogram

formed by the two component vectors as slides.

Watch Video Solution

7. The coordinates of the initial point of a vector

are (2,3) and those of the terminal point are

(10,6).Find the magnitude and direction of the

vector.

Watch Video Solution

https://dl.doubtnut.com/l/_IOtYuu8vGyTo
https://dl.doubtnut.com/l/_ImsOBUg9UKTD
https://dl.doubtnut.com/l/_lxqD1YQAjqpo


8. If  and a+b=c, what is the angle

between  and  ?

Watch Video Solution

→
a +

→
b =

→
c

→
a

→
b

9. Find the equation of a line which passes

through a given point of position vector  and

is parallel to a given vector .

Watch Video Solution

→
c

→
b

https://dl.doubtnut.com/l/_lxqD1YQAjqpo
https://dl.doubtnut.com/l/_gxGWEzY4ZTjc


10. A particle of mss m=2 kg moves with velocity

.Find its angular

momentum about the origin when its position

vector is 

Watch Video Solution

→
v = 2

→
i + 2

→
j −

→
k

→
r =

→
i +

→
j

11. The velocity of a particle is

.Find the vector component

of the velocity along the line  and its

magnitude.

Watch Video Solution

→
v = 3 î + 2ĵ + 3k̂

î − ĵ + k̂

https://dl.doubtnut.com/l/_19x6gucaSQgN
https://dl.doubtnut.com/l/_GEiLCLZLEf3D


12. The resultant of two forces  and  acting

at O at  . If any traversal cuts them at A,B and

C, respectively, show that 

Watch Video Solution

→
P

→
Q

→
R

+ =
P

OA

Q

OB

R

OC

13.  is (i) always possible, (ii)never

possible, (iii)possible if  is a null vector,

(iv)possible if  is a unit vector.Which is correct

?

Watch Video Solution

→
a +

→
a =

→
a

→
a

→
a

https://dl.doubtnut.com/l/_GEiLCLZLEf3D
https://dl.doubtnut.com/l/_OL9ZqpATE4S9
https://dl.doubtnut.com/l/_ekRM7FMJYGTj


Watch Video Solution

14.  and   

This is (i)impossible (ii)possible when angle

between  and  is , (iii)possible when

angle between  and  is  , (iv)always

possible.

Watch Video Solution

→
a +

→
b =

→
c ∣

∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣

= ∣
∣
→
c ∣

∣

→
a

→
b 60∘

→
a

→
b 120∘

15. If  and . What is

the angle between  and  ?

W t h Vid S l ti

→
a +

→
b =

→
c c = √a2 + b2

→
a

→
b

https://dl.doubtnut.com/l/_ekRM7FMJYGTj
https://dl.doubtnut.com/l/_vfDEyFjmSwvW
https://dl.doubtnut.com/l/_xlOu7Yz7GZob


Watch Video Solution

16. The coordinates of the initial point of a

vector are (1,2) and those of the terminal pt. are

(5,9).Find the magnitude and direction of the

vector.

Watch Video Solution

17. If  and , �nd (i)

, (ii)  and (iii)

Watch Video Solution

→
a = 2

→
i + 3

→
j

→
b =

→
i +

→
j

→
a .

→
b

→
a ×

→
b

→
b ×

→
a

https://dl.doubtnut.com/l/_xlOu7Yz7GZob
https://dl.doubtnut.com/l/_zjqPquJPWWbB
https://dl.doubtnut.com/l/_UGkRwRbdXDeP


18. If  and 

, �nd (i) , (ii)

and (iii)

Watch Video Solution

→
a = 2

→
i − 3

→
j + 2

→
k

→
b =

→
i + 2

→
j +

→
k

→
a .

→
b

→
a ×

→
b

→
b ×

→
a

19. If 

, �nd the condition that would make them

(i)perpendicular to each other, (ii)parallel to

each other.

Watch Video Solution

→
a = x1

→
i + y1

→
j and

→
b = x2

→
i + y2

→
j

https://dl.doubtnut.com/l/_UGkRwRbdXDeP
https://dl.doubtnut.com/l/_cgKn0Pg4ZqzP
https://dl.doubtnut.com/l/_TgU8CnG9JZqz


20. If  and , �nd

the magnitude and direction of , of , of

 and of 

Watch Video Solution

→
a = 4

→
i − 3

→
j

→
b = 6

→
i + 8

→
j

→
a

→
b

→
a +

→
b

→
a −

→
b

21. Three vectors which are coplanar with

respect to a certain reactangular coordinate

system are given by

 and→
a = 4

→
i −

→
j ,

→
b = − 3

→
i + 2

→
j

https://dl.doubtnut.com/l/_TgU8CnG9JZqz
https://dl.doubtnut.com/l/_ucYf6SIS00XT
https://dl.doubtnut.com/l/_X9QikinzW3ci


.Find (i) ,(ii)

.

Watch Video Solution

→
c = − 3

→
j

→
a +

→
b +

→
c

→
a +

→
b −

→
c

22. Find the angle between

 and 

.

Watch Video Solution

→
a = 3

→
i + 3

→
j − 3

→
k

→
b = 2

→
i +

→
j + 3

→
k

https://dl.doubtnut.com/l/_X9QikinzW3ci
https://dl.doubtnut.com/l/_BZ6aWHJWzr5a


23. A car is driven eastward for a distance of 50

km, then northward for 30 km and then in a

direction  east of north for 25 km.Draw a

vector diagram and determine the total

displacement of the car from the starting point.

Watch Video Solution

30∘

24. A golfer takes his ball into the hole in the

three strokes.The �rst stroke displaces the ball 4

m north , the second stroke 2 m south-east, and

the third stroke 1 m south-west.What

https://dl.doubtnut.com/l/_x416BbCvuvGC
https://dl.doubtnut.com/l/_JSqwiOgTAznc


displacement would have been needed to get

the ball into the hole in the �rst stroke ?

View Text Solution

25. Four forces of magnitude P, 2P, 3P and 4P act

along the four sides of a square ABCD in cyclic

order. Use the vector method to �nd the

magnitude of resultant force.

Watch Video Solution

https://dl.doubtnut.com/l/_JSqwiOgTAznc
https://dl.doubtnut.com/l/_ljXuIFQeaYVI


26. Find the direction cosines and unit vector

along the vector .

Watch Video Solution

→
r = 2

→
i +

→
j + 3

→
k

27. Prove by the method of vectors that in a

triangle .

Watch Video Solution

= =
a

sinA

b

sinB

c

sinC

https://dl.doubtnut.com/l/_7tEtaMPP5Q6E
https://dl.doubtnut.com/l/_GXYZecJPbkC3


28. Show that if , then 

 and  are coplanar .

Watch Video Solution

→
A . (

→
B ×

→
c ) = 0

→
A ,

→
B

→
c

29. Show that  is equal in

magnitude to the volume of the parallelpiped

formed by the vectors 

Watch Video Solution

→
a . (

→
b ×

→
c )

→
a ,

→
b and

→
c

https://dl.doubtnut.com/l/_1AQZRKmqRNu5
https://dl.doubtnut.com/l/_UWCtFP5DVilv


30. Prove that for a vector  de�ned by

, the scalar

components are given by

 and 

Watch Video Solution

→
a

→
a = ax

→
i + ay

→
j + az

→
k

ax =
→
i .

→
a , ay =

→
j .

→
a az =

→
k .

→
a

31. If  and  be the intersecting face-

diagonals of a cube of edge a in the planes XOY

and YOZ respectively with respect to a frame of

reference erected at the point of intersection of

the vectors and edges of the cube as the axes,

→
b

→
c

https://dl.doubtnut.com/l/_pGquEgCDGpQB
https://dl.doubtnut.com/l/_5DguNkIiW3X4


�nd (a) the components of the vector , where

 and (b) the values of  and 

.

Watch Video Solution

→
d

→
d =

→
b ×

→
c

→
b .

→
c

→
d .

→
c

32. Show that the position vector of a place on

the surface of the earth with latitude and

longitude  and  respectively, is 

, where R is the radius of the earth.The frame of

reference is erected at the centre of the earth

with the polar radius as the z-axis and the

α ∘N β ∘E

→
r = R cosα sinβ î + R cosα cos βĵ + R sinαk̂

https://dl.doubtnut.com/l/_5DguNkIiW3X4
https://dl.doubtnut.com/l/_3jbRU03JAfFy


intersection of the equatorial plane and the

meridian plane through Greenwich as the y-axis.

Watch Video Solution

33. A man rows a boat with a speed 10 m/s along

N-E direction. The shore line is  south of

east. . What are components of the velocity

15∘

https://dl.doubtnut.com/l/_3jbRU03JAfFy
https://dl.doubtnut.com/l/_MNRGIElKgWmj


vector along and perpendicular to shore? 

Watch Video Solution

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


34. Prove that in any triangle ABC,

 where D is a point

on BC such that BD:DC= .Hence prove that if

resultant of , 2  and 3  cuts BC and CA

at E and F respectively, 3EC=BC and 4CF=AC and

the resultant is 12 

View Text Solution

λ
−−→
AB + μ

−−→
AC = (λ + μ)

−−→
AD

μ : λ

−−→
AB

−−→
AC

−−→
BC

−−→
FE

35. A force  displaces a

body from a point with coordinates (1,1,1) to

→
F = 5

→
i + 2

→
j +

→
k

https://dl.doubtnut.com/l/_Y92FLhIlr7PF
https://dl.doubtnut.com/l/_SVZYHIrFEWQ8


another point with coordinates (2,0,3).Calculate

the work done by the force.All are in SI units.

Watch Video Solution

36. If the sum and di�erence of two vectors are

at right angles, show that the vectors are equal

in magnitude.

Watch Video Solution

https://dl.doubtnut.com/l/_SVZYHIrFEWQ8
https://dl.doubtnut.com/l/_WQCuyLhcVcaH


37. With reference to a frame erected at the

point of incidence with outward normal as z-axis

and two mutually perpendicular lines in the

plane of incidence as x- and y-axes, write the

unit vectors along incident, re�ected and

refracted rays taking  and  as angle of

incidence and angle of refraction respectively.

View Text Solution

θ θ'

38. Prove that

.(
→
a ×

→
b )

2

=
→
a

2
b2 − (

→
a .

→
b )

2

https://dl.doubtnut.com/l/_Zuqo0HiiTPcL
https://dl.doubtnut.com/l/_xowZYtYgN0zy


Watch Video Solution

39. Show that if two vectors are equal in

magnitude, their vector sum and di�erence are

at right angles.

Watch Video Solution

40. Find the area of the parallelogram whose

sides are represented by 

 and 

Watch Video Solution

2 î + 4ĵ − 6k̂ î + 2k̂

https://dl.doubtnut.com/l/_xowZYtYgN0zy
https://dl.doubtnut.com/l/_hqWKlZC7IB4P
https://dl.doubtnut.com/l/_8aE3QkiiQR5O


Watch Video Solution

41. Show that

and use this result to �nd the area of a

parallelogram whose diagonals are 

Watch Video Solution

(
→
a +

→
b ) × (

→
a −

→
b ) = − 2(

→
a ×

→
b )

î − 2ĵ − 3k̂ and 2 î − 3ĵ + 2k̂

42. Express the law of re�ection vectorially

taking the direction of unit vectors along the

https://dl.doubtnut.com/l/_8aE3QkiiQR5O
https://dl.doubtnut.com/l/_2wRkjxBI4ZMJ
https://dl.doubtnut.com/l/_cKYcwutGQ3rA


incident ray and re�ected ray as  and  and

the outward normal to the re�ector as .

View Text Solution

ê ê'

n̂

43. Use the result of the above problem to show

that a light ray re�ected from three mutually

perpendicular plane mirrors in succession

reverses its direction.

View Text Solution

https://dl.doubtnut.com/l/_cKYcwutGQ3rA
https://dl.doubtnut.com/l/_kdeY6h7uILqc


44. Find the equation of a line through a point C

of position vector  and

perpendicular to the vector  in

the xy-plane.

Watch Video Solution

→
c = 3

→
i + 2

→
j

→
b =

→
i −

→
j

45. Find the moment of a force ,

 acting at point 

about a point of position vector .

Watch Video Solution

→
F = 3

→
i + 2

→
j

→
r =

→
i + 2

→
k

→
r =

→
i +

→
j

https://dl.doubtnut.com/l/_d5rYo4zgmENM
https://dl.doubtnut.com/l/_8Zc2l7foq21j


46. If  and , prove

that 

Watch Video Solution

→
P +

→
Q =

→
R

→
P −

→
Q =

→
S

→
R

2

+
→
S

2

= 2(
→
P

2

+
→
Q

2

)

47. Show that a vector remains invariant

(unchanged ) under rotation of coordinate axes.

Watch Video Solution

https://dl.doubtnut.com/l/_bgurNqjEwhxN
https://dl.doubtnut.com/l/_l2aUNBj58CVe


48. Find the components of a vector

 along the directions of  and 

Watch Video Solution

→
A = 2 î + 3ĵ î + ĵ

î − ĵ

49. The force on a positively charged particle is

given by .In a certain

space there is a magnetic �eld B along y-axis

and an electric �eld along x-axis.A positively

charged particle is projected into this

space.Find the direction and magnitude of

→
F = q

→
E + q

→
v ×

→
B

https://dl.doubtnut.com/l/_cqs8A7meWOkJ
https://dl.doubtnut.com/l/_zYbf1fXj2ZrQ


minimum velocity so that it may pass on

undeviated.

Watch Video Solution

50. A point P lies on a vector .the position

vector of the point is .Show that  is

independent of the position of the point on the

vector.

Watch Video Solution

→
a

→
r

→
a ×

→
r

https://dl.doubtnut.com/l/_zYbf1fXj2ZrQ
https://dl.doubtnut.com/l/_wI3iUZHk9tXt


51. Show that if  the vector  is of

constant magnitude.

Watch Video Solution

→
u . = 0

d
→
u

dt

→
u

52. If , �nd the scalar m.

Watch Video Solution

→
a = m

→
b +

→
c

53. Using vector method prove that in any

triangle .ABCa2 = b2 + c2 − 2bc cosA

https://dl.doubtnut.com/l/_DYxfL5VLSgkG
https://dl.doubtnut.com/l/_aRwKISFY0PZh
https://dl.doubtnut.com/l/_ZMaJCHDCts0h


Watch Video Solution

54. Prove vectorially that 

and 

View Text Solution

S=N − 1

∑
S= 0

cos = 0
2πS

N

S=N − 1

∑
S= 0

sin = 0
2πS

N

https://dl.doubtnut.com/l/_ZMaJCHDCts0h
https://dl.doubtnut.com/l/_BOuziXdUsyFo

