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MOTION IN PLANE

One Marks Questions And Answers

1. What is a physical quantity ?

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_Z6gysSX3937A


2. What is a scaler quantity ?

Watch Video Solution

3. What is a vector physical quantity ?

Watch Video Solution

4. Name the type of physical quantity which

can be multiplied or divided or added or

https://dl.doubtnut.com/l/_Z6gysSX3937A
https://dl.doubtnut.com/l/_8DsBfYz5kgD6
https://dl.doubtnut.com/l/_Nq9GlddCDlWC
https://dl.doubtnut.com/l/_eNffhqa3cnIV


subtracted by simple arithmetic rules.

Watch Video Solution

5. Name the physical quantity which requires

vector addition and special laws for

multiplication.

Watch Video Solution

6. What are polar vectors ?

Watch Video Solution

https://dl.doubtnut.com/l/_eNffhqa3cnIV
https://dl.doubtnut.com/l/_vENGFBFwoezR
https://dl.doubtnut.com/l/_7BJJvNEOor50


7. What are axial-vectors ?

Watch Video Solution

8. What are co-initial or concurrent or

coincidental vectors ?

Watch Video Solution

9. What are coplanar vectors ?

https://dl.doubtnut.com/l/_7BJJvNEOor50
https://dl.doubtnut.com/l/_JzJKgvHIoM30
https://dl.doubtnut.com/l/_JBl2dd6TgidA
https://dl.doubtnut.com/l/_pIw9YlD5QBO0


Watch Video Solution

10. What is a unit vector ?

Watch Video Solution

11. What is a null vectors ?

Watch Video Solution

12. What are parallel vectors ?

https://dl.doubtnut.com/l/_pIw9YlD5QBO0
https://dl.doubtnut.com/l/_GqMEpe7IDXFY
https://dl.doubtnut.com/l/_A6d8jIVFSZ2y
https://dl.doubtnut.com/l/_oxiPKPit4sfk


Watch Video Solution

13. What is meant by position vector ?

Watch Video Solution

14. State the law of parallelogram of addition

of two vectors ?

Watch Video Solution

https://dl.doubtnut.com/l/_oxiPKPit4sfk
https://dl.doubtnut.com/l/_2YpJnJYQqzMB
https://dl.doubtnut.com/l/_LqOyhABBo03n


15. State the law of triangle of addition of two

vectors ?

Watch Video Solution

16. State the law of polygon of addition of

vectors.

Watch Video Solution

https://dl.doubtnut.com/l/_2nvd3b9W1OQY
https://dl.doubtnut.com/l/_LUObRlwhQF1A


17. Find the magnitude of vector

Watch Video Solution

→
A = 2 î − 3ĵ + 4k̂

18. What is the angle between the two vectors

whose dot product is zero ?

Watch Video Solution

https://dl.doubtnut.com/l/_EfubUv7faiOl
https://dl.doubtnut.com/l/_mIXTh8pzXwUv


19. What is the angle between the two whose

cross product is zero ?

Watch Video Solution

20. Pick the axial vector from the following :

velocity, acceleration, force and angular

momentum.

Watch Video Solution

https://dl.doubtnut.com/l/_YKhkK39oBGF4
https://dl.doubtnut.com/l/_0veoWYZF9pSp


21. Pick the polar vector from the following :

angular velocity, torque, angular momentum,

force.

Watch Video Solution

22. Linear speed of a particle is given by

. Represent velocity in the vector form.

Watch Video Solution

v = rω

https://dl.doubtnut.com/l/_vHzmHSnnbop4
https://dl.doubtnut.com/l/_eWdCqosfAJxt


23. Linear acceleration of partcle is given by

. Represent acceleration in vector

from.

Watch Video Solution

a = r ∝

24. Represent angular momentum of a particle

in terms of linear momentum in a vector form.

Watch Video Solution

https://dl.doubtnut.com/l/_tuczvvgXSaDz
https://dl.doubtnut.com/l/_qCNI0GVV9pWL


25. Write the horizontal component of a

vector that makes  with respect to the

horizontal .

Watch Video Solution

' θ'

26. Write the vertical component of a vector

that makes  with respect to the horizontal.

Watch Video Solution

' θ'

https://dl.doubtnut.com/l/_5enCRNewnh2w
https://dl.doubtnut.com/l/_sttiKfJfY22a


27. Find the unit vector 

Watch Video Solution

→
A = − 3 î + 4ĵ + 5k̂

28. Say whether  is commulative.

Watch Video Solution

→
A .

→
B

29. Say whether  is commulative.

Watch Video Solution

→
A ×

→
B

https://dl.doubtnut.com/l/_Z3bxH8dRKXBI
https://dl.doubtnut.com/l/_XR9Gz9YQUZyA
https://dl.doubtnut.com/l/_ZP8GMfiLWhr0


30. Give an example for scaler product of two

vectors.

Watch Video Solution

31. Give an example for vector product of two

vectors.

Watch Video Solution

32. What is meant by resolution of a vector ?

https://dl.doubtnut.com/l/_kwvJFLs0EdL6
https://dl.doubtnut.com/l/_gVqPnl93zjrX
https://dl.doubtnut.com/l/_v1ZzHpHAH84b


Watch Video Solution

33. Represent scalar product of two vectors

mathematically.

Watch Video Solution

34. Represent vector product of two vectors

mathematically

Watch Video Solution

https://dl.doubtnut.com/l/_v1ZzHpHAH84b
https://dl.doubtnut.com/l/_Xgy3mXpiuUCH
https://dl.doubtnut.com/l/_m0AfbSp8gaQ2
https://dl.doubtnut.com/l/_z3PGT4jwcffo


35. Why is  ?

Watch Video Solution

î × î = ĵ × ĵ = k̂ × k̂ = 0

36. Why is 

Watch Video Solution

î. ĵ = ĵ. k̂ = k̂. î = 0

37. If  then �bnd the angle

between  and 

Watch Video Solution

→
A .

→
B =

∣
∣
∣

→
A ×

→
B

∣
∣
∣

→
A

→
B

https://dl.doubtnut.com/l/_z3PGT4jwcffo
https://dl.doubtnut.com/l/_szkcybMt2rBZ
https://dl.doubtnut.com/l/_AHnmIfao4hPn


38. The resultant of two vectors of equal

magnitude is equal to the magnitude of either

of the two vectors. What is the angle between

the two vectors ?

Watch Video Solution

39. Represent cross product of two vectors

pictorially.

Watch Video Solution

https://dl.doubtnut.com/l/_AHnmIfao4hPn
https://dl.doubtnut.com/l/_dqSzSwOb9CS4
https://dl.doubtnut.com/l/_5BZMTUsluhXq


40. Represent dot product of two vectors

pictorially.

Watch Video Solution

41. What is the net force acting on a body in a

state of static equillibrium ?

Watch Video Solution

42. What are concurrent coplanar forces ?

https://dl.doubtnut.com/l/_N2AiDbIMIXN0
https://dl.doubtnut.com/l/_7Ki3jY3X7sTf
https://dl.doubtnut.com/l/_vKXg3AMOXg1c


Watch Video Solution

43. De�ne resultant force.

Watch Video Solution

44. De�ne equlibrant force.

Watch Video Solution

https://dl.doubtnut.com/l/_vKXg3AMOXg1c
https://dl.doubtnut.com/l/_L4NUyjyOvXUy
https://dl.doubtnut.com/l/_2OSPFALcuHx6


45. Which of the following forces maintains

the static equilibrium of a body, resulant or

equilibrant ?

Watch Video Solution

46. State lami's theorem.

Watch Video Solution

47. State converse law of triangle of forces.

https://dl.doubtnut.com/l/_WLFYnqM15I5s
https://dl.doubtnut.com/l/_9loVPgUXZfeV
https://dl.doubtnut.com/l/_dgS5TQ5H9yPJ


Watch Video Solution

48. If P and Q are two concurrent coplanar

forces than �nd the maximum and minimum

of the resultant of the two.

Watch Video Solution

49. What is meant by resolution of a vector ?

Watch Video Solution

https://dl.doubtnut.com/l/_dgS5TQ5H9yPJ
https://dl.doubtnut.com/l/_deqIaNLzVoI4
https://dl.doubtnut.com/l/_U4msACq9nOjk
https://dl.doubtnut.com/l/_rofYzteETidX


50. Mention the two rectangular components

of a vector 'A'

Watch Video Solution

51. The resultant of two vectors of equal

magnitude is equal to the magnitude of either

of the two vectors. What is the angle between

the two vectors ?

Watch Video Solution

https://dl.doubtnut.com/l/_rofYzteETidX
https://dl.doubtnut.com/l/_1eSQOEvZcfh9
https://dl.doubtnut.com/l/_axoYABsTG8IZ


52. If P and Q are two force vectors acting at

right angle to each other from a single point

on a body then express the magnitude of their

resultant.

Watch Video Solution

53. If a stronger force is twice as that of the

weaker and their resultant acts a right angles

to the weaker force then �nd the angle b/w

the two forces.

Watch Video Solution

https://dl.doubtnut.com/l/_axoYABsTG8IZ
https://dl.doubtnut.com/l/_xhuyv0bfFaPV


54. State the law of parallelogram of addition

of two vectors ?

Watch Video Solution

55. Give the formula for direction of the

resultant of two concurrent coplanar forces.

Watch Video Solution

https://dl.doubtnut.com/l/_xhuyv0bfFaPV
https://dl.doubtnut.com/l/_9ZApRFPpa7mL
https://dl.doubtnut.com/l/_DoJCY0oH85tU


56. If the angle between two forces is greater

than  then given the formula for their

resultant.

Watch Video Solution

90∘

57. If the angle b/w the two forces is greater

than  then give the the formula to �nd the

direction of their resultant.

Watch Video Solution

90∘

https://dl.doubtnut.com/l/_f0K8fWPEdz0R
https://dl.doubtnut.com/l/_ASZogIOs8y8A
https://dl.doubtnut.com/l/_p8POUetaEofX


58. If a number of concurrent coplanar forces

are acting on a point body, then give the

condition for its static equilibrium.

Watch Video Solution

59. If  and  are the magnitudes of

forces on a body actin mutually at right angles

to each other, then represent the resultant

force on the body in (1) a scaler and (2) vector

form.

Watch Video Solution

Px, Py Pz

https://dl.doubtnut.com/l/_p8POUetaEofX
https://dl.doubtnut.com/l/_Q5xYnDsc3usw


60. A force of 10N acts at  with X-axis,.

What will be the x and y components of force ?

Watch Video Solution

45∘

61. What is a projectile ?

Watch Video Solution

62. What is a projectile motion ?

https://dl.doubtnut.com/l/_Q5xYnDsc3usw
https://dl.doubtnut.com/l/_m9Y1tGkdTwNM
https://dl.doubtnut.com/l/_KuEefihiuaFC
https://dl.doubtnut.com/l/_43GEAAHTYiuo


Watch Video Solution

63. What is meant by trajectory ?

Watch Video Solution

64. What is the angle of projectile ?

Watch Video Solution

65. What is time of �ight of a projectile ?

https://dl.doubtnut.com/l/_43GEAAHTYiuo
https://dl.doubtnut.com/l/_DAfVS5OIk6Pu
https://dl.doubtnut.com/l/_udLvQKfkplXP
https://dl.doubtnut.com/l/_6ICLpkqmHikS


Watch Video Solution

66. What is the range of the projectile ?

Watch Video Solution

67. Say whether there exists tangential

acceleration for a particle describing uniform

circular motion.

Watch Video Solution

https://dl.doubtnut.com/l/_6ICLpkqmHikS
https://dl.doubtnut.com/l/_bei9NXaoPiOc
https://dl.doubtnut.com/l/_SsC4iakmFTb2
https://dl.doubtnut.com/l/_GrbY9FKQ0HW3


68. Say whether there exists tangential

acceleration for a particle describing non-

uniform circular motion.

Watch Video Solution

69. Write the expression for the time of �ight

where terms have their usual notations.

Watch Video Solution

https://dl.doubtnut.com/l/_GrbY9FKQ0HW3
https://dl.doubtnut.com/l/_gkp8tq68axGn


70. Obtain an expression for Horizontal Range

of a projectile.

Watch Video Solution

71. Derive an expression for maximum height

of a projectile .

Watch Video Solution

https://dl.doubtnut.com/l/_YmLzr2TNNf4L
https://dl.doubtnut.com/l/_w2gsm2uRuZe1


72. Give the horizontal and vertical

components of velocity of projection

Watch Video Solution

73. Which of the two rectangular components

of velocity remains constant throughout the

time of �ight ?

Watch Video Solution

https://dl.doubtnut.com/l/_Bu2Dl8oWid0o
https://dl.doubtnut.com/l/_D7b90BRLBEpk


74. Relate range of the projectile in terms of

the maximum height.

Watch Video Solution

75. Relate maximum height in terms of time of

�ight.

Watch Video Solution

https://dl.doubtnut.com/l/_4Yboxce8iuOp
https://dl.doubtnut.com/l/_l7Kg2RKz2lc4


76. Relate range of the projectile in terms of

time of �ight.

Watch Video Solution

77. What is meant by uniform circular motion ?

Watch Video Solution

78. Give the expression for centripetal force on

the particle executing uniform circular motion.

https://dl.doubtnut.com/l/_9sMPz81k7LwO
https://dl.doubtnut.com/l/_tqhZXg8lUPPB
https://dl.doubtnut.com/l/_D1aWLQ3xlyHm


Watch Video Solution

79. What is centripetal force ?

Watch Video Solution

80. What is centrifugal force ?

Watch Video Solution

https://dl.doubtnut.com/l/_D1aWLQ3xlyHm
https://dl.doubtnut.com/l/_kAcoT4t538S0
https://dl.doubtnut.com/l/_qezVnTNBl0Br


Two Marks Questions And Answers

81. Give the relation between linear speed and

angular speed .

Watch Video Solution

(ω)

82. Give the relation between linear

acceleration and angular acceleration.

Watch Video Solution

https://dl.doubtnut.com/l/_wJOWOFwPIDZM
https://dl.doubtnut.com/l/_RBbNABFPM111
https://dl.doubtnut.com/l/_6YwQmRARXt76


1. Represent vector addition of two vectors

graphically

Watch Video Solution

2. Represent vector substraction of two

vectors graphically.

Watch Video Solution

3. What is meant by resolution of a vector ?

https://dl.doubtnut.com/l/_6YwQmRARXt76
https://dl.doubtnut.com/l/_eUILfCOTTZxm
https://dl.doubtnut.com/l/_aUebgCluW4P8


Watch Video Solution

4. Show that maximum range .

Watch Video Solution

=
u2

g

5. Show that for angles of projection  and

, the range of the projectile is the

same.

Watch Video Solution

θ

90∘ − θ

https://dl.doubtnut.com/l/_aUebgCluW4P8
https://dl.doubtnut.com/l/_IBWdSZzO8YKY
https://dl.doubtnut.com/l/_DNsCtbmS79dF
https://dl.doubtnut.com/l/_1d9aurxCgcoB


6. Write a neat and labelled diagram showing

angle of banking and resolution of normal

reaction force.

Watch Video Solution

7. Represent resultant acceleration of a

particle executing non-uniform circular motion

by means of vector diagram

Watch Video Solution

https://dl.doubtnut.com/l/_1d9aurxCgcoB
https://dl.doubtnut.com/l/_bRXsNwwmfahV


8. Show that .

Watch Video Solution

v = rω

9. Show that .

Watch Video Solution

a = rω

10. De�ne instantaneous velocity of a particle?

Watch Video Solution

https://dl.doubtnut.com/l/_wBxmY9d2lUK2
https://dl.doubtnut.com/l/_eNFdXy8DcWjR
https://dl.doubtnut.com/l/_q80uZZk1DSsa


11. De�ne average velocity of a particle.

Represent the same in vector form.

Watch Video Solution

12. De�ne average acceleration of a particle.

Represent average acceleration in a vector

form.

Watch Video Solution

https://dl.doubtnut.com/l/_6qZJa9pADl03
https://dl.doubtnut.com/l/_bPLkS6G2sYQG


13. De�ne instantaneous acceleration and

represent the same in vector form.

Watch Video Solution

14. Give the expression for instantaneous

displacements of a projectile along 'x' and 'y'

direction .

Watch Video Solution

https://dl.doubtnut.com/l/_fvYI9ftdvbxZ
https://dl.doubtnut.com/l/_a8O6Xq10bbm5


15. Give the expression for the time of �ight

and the maximum height reached by the

projective.

Watch Video Solution

16. Give the expression for the range of the

particle. For what value of angle of projection

of the particle is the range maximum ?

Watch Video Solution

https://dl.doubtnut.com/l/_yhvnUVSnEQdl
https://dl.doubtnut.com/l/_4S9xX3ATIXP2
https://dl.doubtnut.com/l/_YriF6NsFMzIh


Three Marks Questions With Answers

17. Represent the direction of velocity and

acceleration of a particle travelling in a curved

path.

Watch Video Solution

1. Distinguish between resultant and

equilibrant forces.

Watch Video Solution

https://dl.doubtnut.com/l/_YriF6NsFMzIh
https://dl.doubtnut.com/l/_7w5uNRKNoKlW


2. State converse law of triangle of forces.

Watch Video Solution

3. De�ne cross-product of two vectors.

Watch Video Solution

4. De�ne cross-product of two vectors.

Watch Video Solution

https://dl.doubtnut.com/l/_WKOi3KYvkWXv
https://dl.doubtnut.com/l/_t3NV6VsWNKLM
https://dl.doubtnut.com/l/_VLZLFZNRM2SN


5. Write a note on banking of roads.

Watch Video Solution

6. If  and  are the components of

instantaneous velocity, then represent the

velocity vectorially. Express the magnitude and

direction of velocity.

Watch Video Solution

vx vy

https://dl.doubtnut.com/l/_uXbmCQP8HdM3
https://dl.doubtnut.com/l/_6wKScEp5dsvU


Five Marks Questions With Answers

7. Represent position vector of a particle in

terms of velocity and acceleration vectors.

Watch Video Solution

1. Obtain an expression for the magnitude and

direction of the resultant of two concurrent

and coplanar forces.

Watch Video Solution

https://dl.doubtnut.com/l/_Z272yD8a3Man
https://dl.doubtnut.com/l/_LQ33XQwsb4w2


2. Show that a projectile traces a path of a

parabola.

Watch Video Solution

3. Derive an expression for maximum height of

a projectile .

Watch Video Solution

https://dl.doubtnut.com/l/_LQ33XQwsb4w2
https://dl.doubtnut.com/l/_lUFFO55wlVsS
https://dl.doubtnut.com/l/_ienDRlNP71AI


4. Obtain an expression for 

time of �ight

Watch Video Solution

5. Obtain an expression for Horizontal Range

of a projectile.

Watch Video Solution

https://dl.doubtnut.com/l/_A9qyouyOjQZG
https://dl.doubtnut.com/l/_eAWuoeKFx2AU


Numericals With Solutions

6. Show that  and hence obtain an

expression for centripetal force.

Watch Video Solution

a =
v2

r

1. Two forces 8N and 5N are acting at a point

on a body at an angle  then �nd the (i)

magnitude and (ii) direction of their resultant.

Watch Video Solution

120∘

https://dl.doubtnut.com/l/_u35Ckz7JtVIR
https://dl.doubtnut.com/l/_jQjfkPjrJqva


2. Concurrent coplanar forces 10N, 15N, 20N,

25N are acting on a body at

 w.r.t the x-axis respectively.

Calculate the magnitude and direction of their

resultant.

Watch Video Solution

0∘ , 30∘ , 45∘ , 120∘

3. Two forces P and 2P act at a point. If the �rst

force is increased by 5N and the other trebled,

https://dl.doubtnut.com/l/_jQjfkPjrJqva
https://dl.doubtnut.com/l/_YkSTXGpKRnKS
https://dl.doubtnut.com/l/_YrcVPAI8SYJK


the direction of the resultant is not altered

then �nd 'P'

Watch Video Solution

4. Two forces P=5N and Q=10N are acting at a

point making an angle of  with each other.

What is the value of the dot product of P and

Q ?

Watch Video Solution

30∘

https://dl.doubtnut.com/l/_YrcVPAI8SYJK
https://dl.doubtnut.com/l/_Q8txT4MYXJaY


5. Two forces 7 kgwt and 4 kgwt act at a point

making an angle of  with each other. Find

the magnitude and direction of the resultant.

Watch Video Solution

60∘

6. Two concurrent forces 30N and 40N are

acting at an angle of  with respect to each

other. Calculate the magnitude and direction

of the resultant.

Watch Video Solution

60∘

https://dl.doubtnut.com/l/_sISYCvIZvWA3
https://dl.doubtnut.com/l/_JDZq8VKTdiBp


7. A body of mass 1 kg is suspended by means

of a string. It is then pulled aside by a

horizontal force so that the string makes an

angle of  with the vertical. Find the

horizontal force.

Watch Video Solution

30∘

8. The greatest and least resultant of two

forces acting at a point are 29N and 5N. If each

force is increased by 3N, �nd the magnitude of

https://dl.doubtnut.com/l/_JDZq8VKTdiBp
https://dl.doubtnut.com/l/_mAcGMik4iXp5
https://dl.doubtnut.com/l/_yjbJPwDtDB76


the resultant of the two new forces when they

act at right angles to each other.

Watch Video Solution

9. Two forces 12N and 5N are acting at right

angles to each other. Find the magnitude and

direction of the resultant force.

Watch Video Solution

https://dl.doubtnut.com/l/_yjbJPwDtDB76
https://dl.doubtnut.com/l/_z2tZMDzwUrX9


10. Simple pendulum of mass 3 Kg is pulled

aside through an angle of  to the vertical.

Calculate the horizontal force and tension in

the string.

Watch Video Solution

60∘

11. When two forces are acting along the same

direction, their resultant is 10N. When the

same two forces are acting opposite to each

other, their resultant is 8N. Find the forces and

https://dl.doubtnut.com/l/_tYoXZ1OTEn7P
https://dl.doubtnut.com/l/_15SodxYzmLMP


their resultant when the angle between them

is 

Watch Video Solution

45∘

12. The square of the resultant of two equal

forces acting at a point is equal to three times

their product. Find the angle between them.

Watch Video Solution

https://dl.doubtnut.com/l/_15SodxYzmLMP
https://dl.doubtnut.com/l/_LF6k2uIPrEI6


13. If a vector  makes an angle of  with

respect to the X-axis, then write the two

rectangular components of the vector.

Watch Video Solution

→
A 60∘

14. Find the cross product of 

and 

Watch Video Solution

→
A = 3 î + 4ĵ

→
B = ( − 3 î + 4ĵ)

https://dl.doubtnut.com/l/_Jp2cHjbJoYVD
https://dl.doubtnut.com/l/_Df3CBcW8AC3Z


15. If a force  acts on

a body and displaces it such that

 then calculate the

amount of work done by the force.

Watch Video Solution

→
F = ( − 3 î + 4ĵ + 2k̂)

→
s = (4 î − 3ĵ − 2k̂)

16. Find the angle between  and 

Watch Video Solution

2( î + ĵ) î

https://dl.doubtnut.com/l/_hqZyij82qZ2N
https://dl.doubtnut.com/l/_G70M6FGUWUyl


17. If  and  then

�nd 

Watch Video Solution

→
A = 3 î + 2ĵ

→
B = 4ĵ − 5k̂

∣
∣
∣

→
A +

→
B

∣
∣
∣

18. If  and  then

�nd 

Watch Video Solution

→
A = 3 î + 2ĵ

→
B = 4ĵ − 5k̂

∣
∣
∣

→
A −

→
B

∣
∣
∣

https://dl.doubtnut.com/l/_xcos0DqmWzYf
https://dl.doubtnut.com/l/_jLIZaDF8eJHs
https://dl.doubtnut.com/l/_tjKIi3CBHPGq


19. Find the sum of  and  and the angle

between the resultant and .

Watch Video Solution

î k̂

î

20. Calculate the dot and cross product of

 units along east and  units

due north east.

Watch Video Solution

→
A = 30

→
B = 10

https://dl.doubtnut.com/l/_tjKIi3CBHPGq
https://dl.doubtnut.com/l/_M3vLeIVLpOvX


21. A unit vector is represented by

 If the values of 'a' and 'b' are 0.6

and 0.8 respectively, then �nd the value of 'c'.

Watch Video Solution

aî + bĵ + ck̂

22. Write the values of the following. 

Watch Video Solution

î. ( î × ĵ)

https://dl.doubtnut.com/l/_HZiIw7ygt4w0
https://dl.doubtnut.com/l/_3fx0Lk2LdSHe


23. Write the values of the following. 

Watch Video Solution

k̂. ( î × k̂)

24. Write the values of the following 

Watch Video Solution

k̂. k̂

https://dl.doubtnut.com/l/_gGBYoXOdpsyp
https://dl.doubtnut.com/l/_kgEEsJ57zslP


25. A swimmer can swim with a velocity of 10

kmph w.r.t the water �owing in a river with a

velocity of 5 kmph. 

In what direction should he swim to reach the

point on the other bank just opposite to his

starting point ?

Watch Video Solution

26. A swimmer can swim with a velocity of 10

kmph w.r.t the water �owing in a river with a

https://dl.doubtnut.com/l/_gVqjrW6VaA7Z
https://dl.doubtnut.com/l/_bOckBYerF6i6


velocity of 5 kmph. 

What will be the time taken to reach the

opposite side, if its is 1 km away ?

Watch Video Solution

27. The angle between the vectors  and  is 

. What is the ratio of  and  ?

Watch Video Solution

¯̄̄A ¯̄̄B

60∘ ¯̄̄A . ¯̄̄B ∣∣ ¯̄̄A × ¯̄̄B∣∣

https://dl.doubtnut.com/l/_bOckBYerF6i6
https://dl.doubtnut.com/l/_fbM6m5t3IRj1


28. Determine the unit vector which is

perpendicular to both  and 

Watch Video Solution

¯̄̄A = 2 î + ĵ + k̂

¯̄̄B = î − ĵ + k̂

29. Show that vectors  and 

 are perpendicular to each other.

Watch Video Solution

(i + 2j + 3k̂)

(2 î − ĵ)

https://dl.doubtnut.com/l/_9m98z2B7W3u2
https://dl.doubtnut.com/l/_qDe7XhhUs4vC


30. The position of a particle is given by

m where 't' is in

seconds. (a) Find  and  of the particle (b)

What is the magnitude and direction of

velocity of the particle at t=0.0s ?

Watch Video Solution

r̄ = (3.0tî − 2.0t2 ĵ + 4.0k̂)

v̄ ā

31. Find the angular velocity of a particle

moving around a circular path of radius 0.5 m

with a linear speed of 10ms − 1

https://dl.doubtnut.com/l/_A50cJr9IY2jf
https://dl.doubtnut.com/l/_iIeS7OLSPAfo


Watch Video Solution

32. Calculate the angular acceleration of a

particle executing uniform circular motion of

radius 0.60m and speed .

Watch Video Solution

5ms − 1

33. If the tangential acceleration of a particle

around a circular path is  and radial

acceleration is , then calculate the

resultant acceleration of the particle.

0.5ms − 2

0.65ms − 2

https://dl.doubtnut.com/l/_iIeS7OLSPAfo
https://dl.doubtnut.com/l/_fo7zamwMWDFb
https://dl.doubtnut.com/l/_ZWai9E9lInvw


Watch Video Solution

34. Calculate the centripetal force on a particle

of mass 0.020 kg revolving around a circular

path of radius 0.75m and with a speed of

Watch Video Solution

40ms − 1

35. An aircraft executes a horizontal loop of

radius 500m with a uniform speed of 5 machs.

https://dl.doubtnut.com/l/_ZWai9E9lInvw
https://dl.doubtnut.com/l/_9T6FGq8niJhz
https://dl.doubtnut.com/l/_b7lRAyN9DbdN


Compare its centripetal acceleration with

acceleration due to gravity.

Watch Video Solution

36. A stone tied to one end of a string of

radius 0.6m is whirled in a horizontal circle

with an angular speed of 120rpm. Calculate

the radial acceleration and force exerted by

the stone of mass 0.010 kg on the agent.

Watch Video Solution

https://dl.doubtnut.com/l/_b7lRAyN9DbdN
https://dl.doubtnut.com/l/_DGbjdwDCM3Nv
https://dl.doubtnut.com/l/_7RtlzPwgItty


37. A simple pendulum of length 1.5m is held

horizontally and then released. If the mass of

the system is 0.050 kg, then calculate the

centripetal force at the bottom and maximum

tension in the string ( given g= )

Watch Video Solution

9.8ms − 2

38. Calculate the minimum and maximum

tensions in a string of length 1m, one end of

which is tied to a stone of mass 0.010 kg and

https://dl.doubtnut.com/l/_7RtlzPwgItty
https://dl.doubtnut.com/l/_Mx7vdxFGKMqT


whirled with a uniform speed of

.

Watch Video Solution

10ms − 1(g = 9.8ms − 2)

39. Given that the angle of banking is equal to

 and radius of the circular path 50m ,

calculate the maximum velocity with which a

vehicle has to negotiate the turn so that the

inner wheels do not take o� the road

Watch Video Solution

30∘

(g = 9.8ms − 2)

https://dl.doubtnut.com/l/_Mx7vdxFGKMqT
https://dl.doubtnut.com/l/_42bVDpEF5y3i


40. A ball is thrown vertically upwards with a

velocity of  and the same later thrown

at an angle for the maximum range. Compare

the heights reached in the two cases

Watch Video Solution

50ms − 1

(g = 9.8ms − 2)

41. A projectile is launched into space at an

angle of  with an initial speed of .60∘ 200ms − 1

https://dl.doubtnut.com/l/_42bVDpEF5y3i
https://dl.doubtnut.com/l/_Zsh9Az3VTtM9
https://dl.doubtnut.com/l/_vtkmZ2DV66U9


Calculate 

maximum height

Watch Video Solution

42. A projectile is launched into space at an

angle of  with an initial speed of .

Calculate 

time of �ight.

Watch Video Solution

60∘ 200ms − 1

https://dl.doubtnut.com/l/_vtkmZ2DV66U9
https://dl.doubtnut.com/l/_oRCxjFek0aax


43. A projectile is launched into space at an

angle of  with an initial speed of .

Calculate 

range of the projectile .

Watch Video Solution

60∘ 200ms − 1

(g = 9.8ms − 2)

44. A particle is projected into space at an

angle of  with an initial speed of 

.Calculate the instantaneous velocity of the

projectile along the horizontal, vertical and

60∘ 400ms − 1

https://dl.doubtnut.com/l/_ICPBk10RjGxq
https://dl.doubtnut.com/l/_GLN1wsH8VRYj


the resultant velocity at t=15s. Calculate

instantaneous position of the particle along

the horizontal and vertical 

Watch Video Solution

(g = 9.8ms − 2)

45. A projectile is projected at an angle of .

If the projectile just clears a cli� m high,

at a distance of 10m from the point of

projection, then calculate the range of the

projectile. Also calculate the maximum height

and time of �ight.

60∘

5√3

https://dl.doubtnut.com/l/_GLN1wsH8VRYj
https://dl.doubtnut.com/l/_Suf4d1viEYk6


Watch Video Solution

46. A ball is thrown at an angle of  with

respect to the horizontal from the top of a

tower 100m high with a speed of .

Calculate the time taken by the ball to reach

the foot of the tower. With what velocity will

the ball hit the ground ? 

Watch Video Solution

30∘

40ms − 1

(g = 10ms − 2)

https://dl.doubtnut.com/l/_Suf4d1viEYk6
https://dl.doubtnut.com/l/_SM0deJy9HNvF


47. An aeroplane �ying at 540 kmph drops a

missile towards the ground. If the height of

the plane is 1000m then calculate (i) time

taken by the missile to hit the ground & (ii)

the horizontal distance covered by the missile

form the initial point. 

Watch Video Solution

(g = 9.8ms − 2)

https://dl.doubtnut.com/l/_PlId5Kf8gdME

