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MOTION IN A PLANE
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1. Three vectors A, B, C are shown in the figure. Find angle between (i)

I - =
A and B (ii) B and C , (iii) A and C
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° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_zIHAPYdvoq5C

- = =
2.1f A, B, C represents the three sides of an equilateral triangle taken
in the same order then find the angle between (i)

— - = — —
A and B (ii)B and C (iii)A and C'.

o Watch Video Solution

3. A man walks east with certain velocity .A car is travelling along a road
which is 30° west of north . While a bus is travelling in another road

which is 60° south of west . Find the angle between velocity vector of ( a)


https://dl.doubtnut.com/l/_NlqhgoVCiFYk
https://dl.doubtnut.com/l/_jNHmsnq0jkl6

man and car (b) car and bus (c ) bus and man

MNorth
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o Watch Video Solution

4. A vector A makes on angle 30° with the y-axis in anticlockwise direction.
Another vector B makes on angle 30° with the x-axis in clockwise

direction. Find angle between yectors A and B.

o Watch Video Solution

5. A vector \/gi + 3 rotates about its tail through an angle 30° in clock

wise direction then the new vector is

[ o~ |


https://dl.doubtnut.com/l/_jNHmsnq0jkl6
https://dl.doubtnut.com/l/_4wvAwpImDPHE
https://dl.doubtnut.com/l/_9BgQducbHsku

[ W Watch Video Solution J

6. A weight Mg is suspended from the middle of a rope whose ends are at
the same level. The rope is no longer horizontal. The minimum tension

required to completely straighten the rope is

o Watch Video Solution

7. The sum of magnitudes of two forces acting at a point is 16.V. If their
resultnat is normal to the smaller fore and has a magnitude of 8N. Then

the forces are

o Watch Video Solution



https://dl.doubtnut.com/l/_9BgQducbHsku
https://dl.doubtnut.com/l/_OJgslEsGPBWD
https://dl.doubtnut.com/l/_nFm65ILEfAYm

8. Find the resultant of the vectors shown in figure.

° Watch Video Solution

—y = —
9. Find the resultant of the three vectors OA, OB and OC shown in

figure. Radius of the circle is R.


https://dl.doubtnut.com/l/_cfx9JV5rQGn6
https://dl.doubtnut.com/l/_KWIoHfzd24e9

o Watch Video Solution

10. Rain is falling vertically with a speed of 30 m/s. wind starts blowing
after some time with a speed of 15 m/s in east to west direction. In which

direction should a boy waiting at a bus hold his umbrella ?

o Watch Video Solution



https://dl.doubtnut.com/l/_KWIoHfzd24e9
https://dl.doubtnut.com/l/_Df78ZcOLCZUR
https://dl.doubtnut.com/l/_Fe4MFG2k1JiG
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1. Vector A is 2 cm long and is 60° above the x - axis in the first

_>
quadrant, vector B is 2cm long and is 60° below the x - axis in the fourth

- =
quadrant.Find A + B

° Watch Video Solution

12. A vector has x component of -25.0 units and y component of 40.0 units

find the magnitude and direction of the vector.

° Watch Video Solution

13. A particle is moving eastwards with velocity of 5m /s. In 10sec the
velocity changes to 5m /s northwards. The average acceleration in this

time is.

° Watch Video Solution



https://dl.doubtnut.com/l/_Fe4MFG2k1JiG
https://dl.doubtnut.com/l/_n2U6bm43GooU
https://dl.doubtnut.com/l/_bCiJvr8lt10o
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14. Two vectors A and B have equal magnitudes. The magnitude of

- = - =
<A + B> is n times the magnitude of (A — B). The angle between

- =
A and B is:

o Watch Video Solution

15. Two forces whose magnitudes are in the ratio 3: 5 give a resultant of
28N. If the angle of their inclination is 60°, find the magnitude of each

force.

o Watch Video Solution

— — R ~ ~ R ~ ~
16. If vectors A and B are 3i — 45 + 5k and 2i + 35 — 4k respectively

_ — =
then the unit vector parallelto A + B

° Watch Video Solution



https://dl.doubtnut.com/l/_HPjdtV2xHXYs
https://dl.doubtnut.com/l/_G7NSbYqPnYwM
https://dl.doubtnut.com/l/_IXnKm8D56WdO

17. IfA = 3% +4j and B = 7i + 24] the vector having the same

magnitude as B and parallel to A is

o Watch Video Solution

— —
18. The resultant of two vectors A and B is perpendicular to the vector

— —
A and its magnitude is equal to half of the magnitude of the vector B.

_ — —
Find out the angles between A and B.

Bcos 8

o Watch Video Solution



https://dl.doubtnut.com/l/_nGb3nC40yieG
https://dl.doubtnut.com/l/_QllA92mJw78f

19. What is the displacement of the point of a wheel initially in contact
with the ground when the wheel rolls forward half a revolution? Take the

radius of the wheel as R and the x-axis as the forward direction?

o Watch Video Solution

20. IN the figure shown ,ABCDEF is a regular hexagon . What is the of

AB + AC + AD + AE + AF?

o Watch Video Solution



https://dl.doubtnut.com/l/_SRK7B9LFGZ42
https://dl.doubtnut.com/l/_Ke4KF4OMGZ9M

21. As shown in figure, the tension in the horizontal cord is 30 N. The

weight w and tension in the string OA in newton are

° Watch Video Solution



https://dl.doubtnut.com/l/_Ke4KF4OMGZ9M
https://dl.doubtnut.com/l/_EuS8MTMVAAFv

22. The position of a particle is given by r = 3.0t7 + 2.0£%5 + 5.0k.
Where t is in seconds and the coefficients hav the proper units for r to be
in matres. (a) find v(t) and a(t) of the particle (b). Find the magnijtude of

direction of v(t) or t=10s

° Watch Video Solution

23. Velocity and acceleration of a particle at time ¢ = Oare
u = (2% + 33)m/3 and a = (4% + 33’)m/32 respectively. Find the

velocity and displacement if particle at ¢ = 2s.

° Watch Video Solution

24. The coordinates of a body moving in a plane at any instant of time t

are z = at? and y = Bt The velocity of the body is

° Watch Video Solution



https://dl.doubtnut.com/l/_V7BqhQuAG9Qt
https://dl.doubtnut.com/l/_MbiuwzPrzAs4
https://dl.doubtnut.com/l/_SobztXjEERi8
https://dl.doubtnut.com/l/_raWkrADuOJYK

25. A particle starts from origin at t=0 with a velocity 5.0%m/s and moves
in x-y plane under action of a force which produces a constant
acceleration of (3.0% + 2.03)m/s2. A) What is the y-coordinate of the
particle at the instant its x-coordinate is 84m ? b) What is the speed of

the particle at this time?

o Watch Video Solution

26. In the arrangement shown in figure, the ends P and @ of an
unstretchable string move downwards with uniform speed U. Pulleys A

and B are fixed. Mass M moves upwards with a speed


https://dl.doubtnut.com/l/_raWkrADuOJYK
https://dl.doubtnut.com/l/_jnKmTW6Ix9L3

(@) 2U cos 0 (b) v (c) 2U (d) U cos 8

cos 6 cos 6

o Watch Video Solution

27. The block A is moving downward with constant velocity vg. Find the

velocity of the block B. When the string makes an angle 6 with the


https://dl.doubtnut.com/l/_jnKmTW6Ix9L3
https://dl.doubtnut.com/l/_vpV9jRAZRv4d

horizontal

o Watch Video Solution

28. An object A is moving with 5 m/s and B is moving with 20 m/s in the
direction . (positive x-axis )

(') find velocity of B with respect to A

o Watch Video Solution

29. Two object A and B are moving each with velocities 10 m/s. A is moving

towards East and B is moving towards North from the same point as

%
shown. Find velocity of A relative to B (V AB)

| o WMl \ i dan C Al ikl mn


https://dl.doubtnut.com/l/_vpV9jRAZRv4d
https://dl.doubtnut.com/l/_PihPex3Beqae
https://dl.doubtnut.com/l/_c5WW2IJ5mz9N

L _vyvalilll VIUCU JUVIVLIVII )

30. What are the speeds of two objects if they move uniformly towards
each other, they get 4 m closer in each second and if they move uniformly
in the same direction with the original speeds they get 4 m closer in each

10 sec?

o Watch Video Solution

31. At a metro station, a girl walks up a stationary escalator in time ¢;. If
she remains stationary on the escalator, then the escalator take her up in

time t5. The time taken by her to walk up on the moving escalator will be

o Watch Video Solution

32.Ship A is 10km due west of ship B. Ship A is heading directly north at a
speed of 30 kmph while ship B is heading in a direction 60° west of north

at a speed 20kmph. Their closest distance of approach will be........

| e |


https://dl.doubtnut.com/l/_c5WW2IJ5mz9N
https://dl.doubtnut.com/l/_vimuhbtOvbjw
https://dl.doubtnut.com/l/_rKMqJDmyUtUo
https://dl.doubtnut.com/l/_hZuuyIaLHkWh

I & Watch Video Solution

33. Let us consider a boat which moves with a velcity v, = 5kmh !
relative to water, At time ¢ = 0, the boat passes through a piece of cord
floating in water while moving downstream. If itturns back at time ¢t = ¢;,
when and wher does the boat meet the cork again ? Assume

t; = 30 min ,

o Watch Video Solution

34. Two persons P and Q crosses the river starting from point A on one
side to exactly opposite point B on the other bank of the river. The person
P crosses the river in the shortest path. The person Q crosses the river in
shortest time and walks back to point B. Velocity of river is 3 kmph and
speed of each boat is 5 kmph wirt river. If the two persons reach the point

B in the same time, then the speed of walk of Q is

o Watch Video Solution



https://dl.doubtnut.com/l/_hZuuyIaLHkWh
https://dl.doubtnut.com/l/_5iWiuxpZjUYg
https://dl.doubtnut.com/l/_sfRKzVk6XwVT
https://dl.doubtnut.com/l/_LkT1mi1QWYJd

35. A swimmer crosses a flowing stream of width w to and fro in time ;.
The time taken to cover the same distance up and down the stream is %s.
It 3 is the time the swimmer would take to swim a distance 2w in still

water, then

o Watch Video Solution

36. Rain is falling vertically with a speed of 20 m/s relative to air. A person
is running in the rain with a velocity of 5 m/s and a wind is also blowing
with a speed of 15 m/s (both towards east). Find the angle with the
vertical at which the person should hold his umbrella for best protection

from rain

o Watch Video Solution

37. To a man walking at the rate of 4 km/h the rain appears to fall

vertically. When he increases his speed 8 km/h it appears to meet him at


https://dl.doubtnut.com/l/_LkT1mi1QWYJd
https://dl.doubtnut.com/l/_AinmMNt96RvW
https://dl.doubtnut.com/l/_FpmRnM1wZ5B8

an angle of 45 with vertical. Find the angle made by the velocity of rain

with the vertical and its value.

° Watch Video Solution

38. Rain is falling vertically with a speed of 1ms~! . A woman rides a

1

bicycle with a speed of 1.732 ms ™~ in east to west direction. What is the

direction in which she should hold her umbrella ?

° Watch Video Solution

39. A particle is projected horizontally with speed u from the top of a
plane inclined at an angle 6 with the horizontal. How far from the point of

projection will the particle strike the plane?

° Watch Video Solution



https://dl.doubtnut.com/l/_FpmRnM1wZ5B8
https://dl.doubtnut.com/l/_l4CR6PAwuMy5
https://dl.doubtnut.com/l/_76rpZcqKJ7XW

40. A bullet fired at an angle of 30° with the horizontal hits the ground
3.0 km away. By adjusting its angle of projection, can one hope to hit a
target 5.0 km away? Assume the muzzle speed to be fixed, and neglect air

resistance.

° Watch Video Solution

41. A cannon and a target are 510Km apart and located at the same level.
How soon will the shell launched with the initial velocity 240m/s reach

the target in the absence of air drag?

° Watch Video Solution

42.The celing of a long hall is 25 m high, What is the maximum horizontal
distance that a ball thrown with a speed of 40ms ' can go without

hitting the ceiling of the hall?

° Watch Video Solution



https://dl.doubtnut.com/l/_2aeGXWXiUVSo
https://dl.doubtnut.com/l/_XacVSBWguybv
https://dl.doubtnut.com/l/_lCjjRTeJNdry

43. The speed with which a bullent can be fired is 150ms ~ L. Calculate the
greatest distance to which it can be projected and also the maximum

height to which it would rise .

° Watch Video Solution

44. A particle is projectedfrom the origin in X-Yplane. Acceleration of
particle in Y direction is a. If equation of path of the particle isy =

ax — bz?, then find initial velocity of the particle.

° Watch Video Solution

45. A ball is throw from the top of a tower of 61 m high with a velocity
24.4ms ! at an elevation of 30° above the horizon. What is the distance

from the foot of the tower to the point where the ball hits the ground ?

° Watch Video Solution



https://dl.doubtnut.com/l/_QpcqLZUmCqHC
https://dl.doubtnut.com/l/_VTqdGcLtTG4G
https://dl.doubtnut.com/l/_ZFmH5iSwBSvq
https://dl.doubtnut.com/l/_dQlDkABtthva

46. A particle is thrown over a triangle from one end of a horizontal base
and after grazing the vertex falls on the other end of the base. If & and S
be the base angles and 6 the angle of projection, prove that

tanf = tana + tan 3.

° Watch Video Solution

47. The velocity of a projectile when it is at the greatest height is
(,/2/5) times its velocity when it is at half of its greatest height.

Determine its angle of projection.

° Watch Video Solution

48. The maximum range of a projectile is 500m. If the particle is thrown
up a plane, which is inclined at an angle of 30° with the same speed, the

distance covered by it along the inclined plane will be

° Watch Video Solution



https://dl.doubtnut.com/l/_dQlDkABtthva
https://dl.doubtnut.com/l/_JulntPQnruR8
https://dl.doubtnut.com/l/_AkC4EYz7kO8b
https://dl.doubtnut.com/l/_YF4mlB3vd85X

49. A foot ball is kicked of with an initial speed of 19.6 mlsec at a
projection angle 45°. A receiver on the goal line 674 m away in the
direction of the kick starts running to meet the ball at that instant. What

must his speed be if he is to catch the ball before it hits the ground ?

° Watch Video Solution

50. A grasshopper can jump a maximum distance 1.6m. It spends

negligible time on the ground. How far can it go in 10s ?

° Watch Video Solution

51. A particle is projected with a velocity of 104/2 m/s at an angle of 45°
with the horizontal Find the interval between the moments when speed

is /125 m/s

° Watch Video Solution



https://dl.doubtnut.com/l/_YF4mlB3vd85X
https://dl.doubtnut.com/l/_vZnKI5cHhgtt
https://dl.doubtnut.com/l/_44W0g0CqSzkz
https://dl.doubtnut.com/l/_E9SJ4ZBLqekf

52. A projectile of mass 2 kg has velocities 3 m/s and 4 m/s at two points
during its flight in the uniform gravitational field of the earth. If these
two velocities are perpendicular to each other, then the minimum kinetic

energy of the particle during its flight is:

o Watch Video Solution

53.The horizontal range and miximum height attained by a projectile are
R and H, respectively. If a constant horizontal acceleration a = g/4 is
imparted to the projectile due to wind, then its horizontal range and

maximum height will be

o Watch Video Solution

54. A particle is projected from a towaer as shown in figure, then the

distance from the foot of the tower where it will strike the ground will be


https://dl.doubtnut.com/l/_E9SJ4ZBLqekf
https://dl.doubtnut.com/l/_j1ql9ckaWHS0
https://dl.doubtnut.com/l/_wA0V79ZShE6q

- (take g = 10m /s?)

o \J37°
3 500
1500m T =5e-m/s

YLt )/}//////////////////

o Watch Video Solution

55. A golfer standing on level ground hits a ball with a velocity of 52ms !
at an angle 6 above the horizontal. If tanf = 5/12, then find the time for

which then ball is atleast 15m above the ground (takeg = 10m3_2).

o Watch Video Solution

56. A particle is projected from the ground with an initial speed u at an
angle 6 with the horizontal. The average velocity of the particle between

its point of projection and highest point of trajectory is

| o Watch Video Solution


https://dl.doubtnut.com/l/_wA0V79ZShE6q
https://dl.doubtnut.com/l/_uzNq9bOWPZuU
https://dl.doubtnut.com/l/_lFSMGvGDHP5c

57. Two paper screens A and B are separated by a distance of 100m. A
bullet pierces A and then B. the hole in B is 10 cm below the hole in A. if
the bullet is travelling horizontally at the time of hitting A, then the

velocity of the bullet at A is

o Watch Video Solution

58. Two particles move in a uniform gravitational field with an
acceleration g. At the initial moment the particles were located over a
tower at one point and moved with velocities
v1 = 3m /s and va = 4m /s horizontally in opposite directions. Find
the distance between the particles at the moment when their velocity

vectors become mutually perpendicular.

o Watch Video Solution



https://dl.doubtnut.com/l/_lFSMGvGDHP5c
https://dl.doubtnut.com/l/_5pUHnaatmZxo
https://dl.doubtnut.com/l/_sVq1srrWBWMp

59. A staircase contains three steps each 10cmhigh and 20cm wide.
What should be the minimum horizontal velocity of the ball rolling off

the uppermost plane so as to hit directly the lowest plane ? (inms_l).

o Watch Video Solution

60. An enemy plane is flying horizontally at an altitude of 2 km with a
speed of 300ms ! An army man with an anti-aircraft gun on the ground
sights hit enemy plane when it is directly overhead and fires a shell with a
muzzle speed of 600ms ~ . At what angle with the vertical should the gun

be fired so as to hit the plane ?

o Watch Video Solution



https://dl.doubtnut.com/l/_jd0m4y4HL7XE
https://dl.doubtnut.com/l/_7fUvNyn97Nxw

61. When a motor cyclist takes a U-turn in 4s what is the average angular

velocity of the motor cyclist?

o Watch Video Solution

62. A car is moving in a circular path with a uniform speed v. Find the
magnitude of change in its velocity when the car rotates through an

angle 6.

o Watch Video Solution

63. A stone is thrown horizontally with the velocity 15m/s. Determine the
tangential and normal accelerations of the stone in 1 second after it

begins to move.

o Watch Video Solution



https://dl.doubtnut.com/l/_7fUvNyn97Nxw
https://dl.doubtnut.com/l/_xw6s1VF0675k
https://dl.doubtnut.com/l/_fSs3XdZ924z2
https://dl.doubtnut.com/l/_FTM2UprlkRo0

64. An insect trapped in a circular groove of radius 12 cm moves along the
groove steadily and completes 7 revolutions in 100s. A) What is the
angular speed. And the linear speed of the motion? B) is the acceleration

vector a constant vector? What is the its magnitude?

° Watch Video Solution

65. A ball of200 g is at one end of a string of length 20 cm. It is revolved
in a horizontal circle at an angular frequency of 6 rpm. Find (i) the

angular velocity, (ii) the linear velocity, (Hi) the centripetal acceleration,

° Watch Video Solution

Exercise A Vectors Scalars

1. In Latin, the word vector means a) magnitude b) direction c) carrier d)

cap


https://dl.doubtnut.com/l/_nPObwWjJ51pB
https://dl.doubtnut.com/l/_NDRqwxZsVWcp
https://dl.doubtnut.com/l/_w1lNMETCsJ3a

A. magnitude

B. direction

C. carrier

D. cap

Answer: C

o Watch Video Solution

2. Which of the following statements is false regarding the vectors?

A. The magnitude of a vector is always a scalar

B. Each component of a vector is always a scalar.

C.Two vectors having different magnitudes cannot have their

resultant zero

D. Vectors obey triangle law of addition

Answer: B


https://dl.doubtnut.com/l/_w1lNMETCsJ3a
https://dl.doubtnut.com/l/_sRl1cCgx5o8H

° Watch Video Solution

3. Consider the quantities, pressure, power, energy, impulse, gravitational

potential , electrical charge, temperature , area. Out of these, the only

vector quantities are

A.Impulse, pressure and area

B. Impulse and area

C. Area and gravitational potential

D. Impulse and pressure

Answer: B

o Watch Video Solution

4. Of the following the vector quantity is

A. Time


https://dl.doubtnut.com/l/_sRl1cCgx5o8H
https://dl.doubtnut.com/l/_H3HIRT9EFC5K
https://dl.doubtnut.com/l/_4gLi6qi1DcnG

B. Electric Current

C. Velocity of light

D. Gravitational force

Answer: D

° Watch Video Solution

5. Of the following the scalar quantity is

A. Temperature

B. Moment of force

C. Moment of couple

D. Magnetic moment

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_4gLi6qi1DcnG
https://dl.doubtnut.com/l/_ECSwDtoKyMYz
https://dl.doubtnut.com/l/_zRvT5A4dPYuI

6. Choose the correct statement.

A. Temperature is a scalar but temperature gradient is a vector

B. Velocity of a body is a vector but velocity of light is a scalar

C. Electric intensity and Electric current density are vectors

D. All the above

Answer: D

o Watch Video Solution

7. Choose the false statement

A. Electric current is a vector because it has both magnitude and

direction

B. Time is a vector which has direction always in the forward direction

C. All quantities having magnitude and direction are vector quantities


https://dl.doubtnut.com/l/_zRvT5A4dPYuI
https://dl.doubtnut.com/l/_3ISy2MQzDA5B

D. All the above

Answer: D

° Watch Video Solution

8.The pair containing a scalar quantity and vector quantity is

A. Impulse and Angular momentum

B. Work and Frequency

C. Electromotive force and force

D. Electric power and Energy

Answer: C

o Watch Video Solution

9. Which one of the following statements is true ?


https://dl.doubtnut.com/l/_3ISy2MQzDA5B
https://dl.doubtnut.com/l/_f6yxPQ8kZjJX
https://dl.doubtnut.com/l/_VZzBrJdpQVTS

A. A scalar quantity is the one that is con served in a process

B. A scalar quantity is the one that can never take negative values.

C. A scalar quantity is the one that does not vary from one point to

another in space.

D. A scalar quantity has the same value for observers with different

orientations of the axes

Answer: D

° Watch Video Solution

10. Which of the following units could be associated with a vector

quantity ?
A. newton/metre
B. newton metre/second

C.kgm?s 2


https://dl.doubtnut.com/l/_VZzBrJdpQVTS
https://dl.doubtnut.com/l/_DIlgagsHaHvS

D. newton second

Answer: D

o Watch Video Solution

11. The set containing only vector quantities is

A. Thermal capacity, Magnetic susceptibility and Electric charge

B. Magnetic moment, Electric intensity and Torque

C. Magnetic flux, Electric potential and Force

D. Magnetic induction, Electric capacity and Impulse

Answer: B

o Watch Video Solution

12. Which of the following is meaningful?


https://dl.doubtnut.com/l/_DIlgagsHaHvS
https://dl.doubtnut.com/l/_DYytEzgDPg5h
https://dl.doubtnut.com/l/_eJxEH7K8rABH

A. Vector/Vector

Scalar
" vector

C. Scalar + vector

D. Vector / scalar

Answer: D

o Watch Video Solution

13. Choose the correct statement.

A. Scalar + vector = scalar/vector vector

" vector

C. scalar/vector = scalar (or) vector

D. vector - vector = vector.

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_eJxEH7K8rABH
https://dl.doubtnut.com/l/_iES40EsA5orH

— T —
14. If angle between E) and b is g,then angle between 7 and —3b is

T
A. 3
. 27
© 3
ez
6
p. 2"
3
Answer: B

o Watch Video Solution

15. Which one of the following is a null vector ?

A. net displacement of a particle moving once around, a circle
B. velocity of a body projected vertically up, when the body is at the

highest point


https://dl.doubtnut.com/l/_iES40EsA5orH
https://dl.doubtnut.com/l/_ekn2Yek38nfc
https://dl.doubtnut.com/l/_9khCvddDrgt7

C. acceleration of a particle executing S.H.M. at the mean position

D. all the above

Answer: D

o Watch Video Solution

16. Consider the quantities, pressure, power, energy, impulse, gravitational

potential , electrical charge, temperature , area. Out of these, the only

vector quantities are

A. Impulse, pressure and area

B. mpulse and elementary area

C. Area and gravitational potential

D. Impulse and pressure

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_9khCvddDrgt7
https://dl.doubtnut.com/l/_1wEsV6q16eT6

17. Gibbs-Helmoholtz equation relates the free energy change to the
enthalpy and entropy changes of the process as

(AG)pr = AH —TAS

The magnitude of AH does not change much with the change in
temperature but the energy factor TAS changes appreciably. Thus,
spontaneity of a process depends very much on temperature.

A reaction has value of AH = 20kcal at 200K , the reaction is
spontaneous, below this temperature, it is not. the values AG and AS at

200K are, respectively

A. It is rotated through an arbitrary angle
B. it is multiplied by an arbitrary scalar
C.it is cross multiplied by a unit vector

D. it is slid parallel to itself. Resolution of Vectors

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_1wEsV6q16eT6
https://dl.doubtnut.com/l/_ZjaaCxVkHNTI

18. The component of a vector is

A. always less than its magnitude

B. always greater than its magnitude

C. always equal to its magnitude

D. less than or equal to its magnitude

Answer: D

o Watch Video Solution

19. The horizontal component of the weight of a body of mass m is

C.Zero

D. Infinity


https://dl.doubtnut.com/l/_gfNJ4k35ljow
https://dl.doubtnut.com/l/_CgVF3fRqby0r

Answer: C

° Watch Video Solution

20. What are the maximum number of rectangular components of a

vector can be split in space and in plane respectively.

A 3,2

B.3,3

C. 2.2

Answer: A

° Watch Video Solution

21. The maximum number of components into which a vector can be

resolved in its own plane is


https://dl.doubtnut.com/l/_CgVF3fRqby0r
https://dl.doubtnut.com/l/_vYdXungmi3Ln
https://dl.doubtnut.com/l/_uQ11MnLJXSRZ

A2

B.3

C.4

D. Infinity

Answer: D

o Watch Video Solution

22.The component of a vector r along X-axis will have maximum value if :

A.r is along positive Y-axis

B.r is along positive X-axis

C.r makes an angle of 450 with the X-axis

D.r is along negative Y-axis

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_uQ11MnLJXSRZ
https://dl.doubtnut.com/l/_tzQp5jksLjts

23. The x-component of the resultant of several vectors

A.only a

B.a,b&d

C.a,b&c

D.b &d

Answer: B

o Watch Video Solution

24.Figure shows the orientation of two vectors u and v in the XY-plane If

u:az—kb}'andv:p%—i—q}'


https://dl.doubtnut.com/l/_tzQp5jksLjts
https://dl.doubtnut.com/l/_cDVJ8K6SOMq7
https://dl.doubtnut.com/l/_LJaPMa06ddgx

!
el

Cy %

which of the following is correct ?

A.a and p are positive while b and q are negative
B. a, p and b are positive while q is negative
C.a,q and b are positive while p is negative.

D. a, b, p and q are all positive

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_LJaPMa06ddgx

25. Read each statement below carefully and state with reason and

examples, if it is true or false. A scalar quantity is one that

A.is conserved in a process

B. can never take negative values and must be dimensionless

C. does not vary from one point to another in space

D. has the same value for observers with dif ferent orientations of

axes

Answer: D

° Watch Video Solution

Exercise A Addition Subtractions Of Vectors

1. The resultant of two forces cannot exceed

A. average of the forces


https://dl.doubtnut.com/l/_xTEiyNMKyZ20
https://dl.doubtnut.com/l/_2t9UqPJ1LhSa

B. algebraic sum of the two forces

C. difference of the two forces

D.none

Answer: B

° Watch Video Solution

2. Subtraction of vectors obeys

A. Commutative law

B. Associative law

C. Distributive law

D. All the above

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_2t9UqPJ1LhSa
https://dl.doubtnut.com/l/_pR4eFpd7nsUk
https://dl.doubtnut.com/l/_nJRQ3uzjoVt4

3. Associative law is obeyed by

A. Addition of vectors

B. Subtraction of vectors

C.Both

D.none

Answer: A

o Watch Video Solution

4, Choose the correct statement.

T
AIfA | B =A — B isanull vector

— — _
,then A and B are perpendicular vectors

C. Both of the above

D. None of the above


https://dl.doubtnut.com/l/_nJRQ3uzjoVt4
https://dl.doubtnut.com/l/_zfFW7Ioon5Vc

Answer: C

° Watch Video Solution

- =
5. The maximum value of magnitude of (A — B) is

A A-B
B.A+ B
C.A%> + B?

D. A% — B?

Answer: B

° Watch Video Solution

6. When two vectors a and b of magnitudes 'a’ and 'b' respectively are

added, the magnitude of resultant vector is always


https://dl.doubtnut.com/l/_zfFW7Ioon5Vc
https://dl.doubtnut.com/l/_o1qSf5SOpMsf
https://dl.doubtnut.com/l/_xTu2EounowdF

A.Equal to (a + b)

B. Less than (a + b)

C. Greater than (a + b)

D. Not greater than (a + b)

Answer: D

o Watch Video Solution

- = =
7.1fC = A + B then

%
A.C is always greater than

_>
4
B. Cis always equal to A+B
C.Cis never equal to A+B

. . — —
D. It is possible to have |C ’ < ‘A

— —
and ’C‘ < ‘B‘

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_xTu2EounowdF
https://dl.doubtnut.com/l/_E4VuuDwFEv8C

8.1t is found that |A + B| = | A|. This necessarily implies.

A.B=0
B. AB are antiparallel

C. AB are perpendicular

D.A.B<O0

Answer: D

o Watch Video Solution

— —
9. For two vectors A and B

=

- =
‘A + B| = |A — B/|is always true when.

A.l and ii are true

B. ii, ii and iv are ture

C.l,ii and c are true


https://dl.doubtnut.com/l/_E4VuuDwFEv8C
https://dl.doubtnut.com/l/_U0WXp5aULmZF
https://dl.doubtnut.com/l/_XKys1Ldigwj0

D.ii and iv are true

Answer: D

° Watch Video Solution

10. Let the angle between two non zero vectors A and B be 120° and its
resultant be C.

A.C must be equl to |A — B

B. C must be less then |A — B|

C. C mus be greatyer than |A-B|

D. C may be equal to |A-B|

Answer: C

° Watch Video Solution

Exercise A Lami S Theorem



https://dl.doubtnut.com/l/_XKys1Ldigwj0
https://dl.doubtnut.com/l/_IbC3ueQgQuXK

1. The minimum number of forces of equal magnitude in a plane that can

keep a particle in equilibrium is

A 4

B.2

C.3

D.5

Answer: B

o Watch Video Solution

2. The minimum number of unequal forces in a plane that can keep a

particle in equilibrium is

A4

B.2

C.3


https://dl.doubtnut.com/l/_RblTgalbbs7n
https://dl.doubtnut.com/l/_EUJ5mrTHQJCo

D.6

Answer: C

° Watch Video Solution

3. The minimum number of non coplanar forces that can keep a particle in
equilibrium is

Al

B.2

C.3

D.4

Answer: D

° Watch Video Solution

Exercise A Motion In Plane



https://dl.doubtnut.com/l/_EUJ5mrTHQJCo
https://dl.doubtnut.com/l/_VE53ykpVsHfd

1. A motor car is going due north at a speed of 50 km/h. It makes a 90°
left turn without changing the speed. The change in the velocity of the
car is about

A. 50 Im/h towards west

B. 70 km/h towards south-west

C. 70 km/h towards north-West

D. zero

Answer: B

o Watch Video Solution

2. Which of the following four statements is false?

A. A body can have zero velocity and still be accelerated

B. Abody can have a constant velocity and still have a varying speed.

C. Abody can have a constant speed and still have a varying velocity.


https://dl.doubtnut.com/l/_CwpkOJYlm2Po
https://dl.doubtnut.com/l/_7wXbNbo0VR2k

D.The direction of the velocity of a body can change when its

acceleration is constant

Answer: B

o Watch Video Solution

3. In a two dimensional motion, instantaneous speed v, is a positive

constant. Then , which of the following are necessarily true ?

A. The average velocity is not zero at any time

B. Average acceleration must always vanish.

C. Displacements in equal time intervals are equal

D. Equal path lengths are traversed in equal intervals

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_7wXbNbo0VR2k
https://dl.doubtnut.com/l/_OnBPIipHevK2
https://dl.doubtnut.com/l/_wg0MuSVMsFrQ

4. In a two dimensional motion, instantaneous speed v, is a positive

constant. Then , which of the following are necessarily true ?

A. The acceleration of the particle is zero

B. The acceleration of the particle is bounded

C.The acceleration of the particle is neces sarily in the plane of

motion

D. The particle must be undergoing a uniform circular motion

Answer: C

o Watch Video Solution

5. Three different objects of masses m;, my and mg are allowed to fall
from rest and from the same point O along three different frictionless
paths. The speeds of the three objects on reaching the ground will be in

the ratio of


https://dl.doubtnut.com/l/_wg0MuSVMsFrQ
https://dl.doubtnut.com/l/_ps76Ppqo9Hye

A. mi:imo:immsg
B.mq:2my:3mg

C.1l:1:1

1 1 1

mi1 m2 M3

Answer: C

° Watch Video Solution

Exercise A Relative Velocity

1. A train is moving towards East and a car is along North, both with same

speed. The observed direction of car to the passenger in the train is

A. North - East

B. North-West

C. South - West

D. South - East


https://dl.doubtnut.com/l/_ps76Ppqo9Hye
https://dl.doubtnut.com/l/_HgJi3XjanQjS

Answer: B

° Watch Video Solution

2. A bus moves over a straight level road with a constant acceleration a. A
boy in the bus drops a ball outside. The acceleration of the ball with

respect to the bus and the earth are respectively

A/a* +¢% g

:

C.ag

D.g,a

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_HgJi3XjanQjS
https://dl.doubtnut.com/l/_2bItMzxnBweL

3. A particle P moves with speed V along AB and BC, sides of a square
ABCD. Another particle Q also starts at A and moves with the same speed
but along AD and DC of the same square ABCD. Then their respective
changes in velocities are

A. equal in magnitude but different in direction

B. different in magnitude but same in directions

C. different both in magnitude and direction

D. same both in magnitude and direction

Answer: A

° Watch Video Solution

4.f A and B persons are moving with V4 and Vp. velocities in opposite
directions. Magnitude of relative velocity of B w.rt. A is x and magni-tude

of relative velocity of Awurt B is y. Then


https://dl.doubtnut.com/l/_4RnpJF5Dsidk
https://dl.doubtnut.com/l/_WBDUOmbUPTqi

Br=y

Cx =2y

D.2z =y
Answer: B

o Watch Video Solution

5. Winds is blowing west to east along two parallel tracks. Two trains

moving with same speed in opposite directions have the steam track of

one double than other. The speed of each train is

A. Equal to that of the wind

B. Three times that of the wind

C. Double that of the wind

D. Half that of the wind


https://dl.doubtnut.com/l/_WBDUOmbUPTqi
https://dl.doubtnut.com/l/_ZydyX93ovm8F

Answer: B

° Watch Video Solution

6. A river is flowing from West to East at a speed of 8 m per min A. man on
the South bank of the river, capable of swimming at 20 m/min in still
water, wants to swim across the river in the shortest time. He should
swim in a direction.

A. Due north

B.30° east of west

C. 30° west of north

D.60° east of north

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_ZydyX93ovm8F
https://dl.doubtnut.com/l/_oVh6SQvCj2Ur

7. Galileo writes that for angles of projection of a projectile at angles
(45° 4+ 0) and (45° — 6) , the horizontal ranges described by the
projectile are in the ratio of (if § < 45°)

A2:1

B.1:2

C.1:1

D.2:3

Answer: C

o Watch Video Solution

8. Keeping the velocity of projection constant, the angle of projection is

increased from 0° to 90°. Then the horizontal range of the projectile

A. goes on increasing up to 90°

B. decreases up to 90°


https://dl.doubtnut.com/l/_UPPGIMXwm9e5
https://dl.doubtnut.com/l/_W3ebH1UOeZLo

C.increases up to 45° and decreases after- words

D. decreases up to 45° and increases after wards

Answer: C

o Watch Video Solution

9. Keeping the velocity of projection constant, the angle of projection is

increased from 0° to 90°. Then the horizontal range of the projectile

A. goes on increasing up to 90°

B. decreases up to 90°

C.increases up to 45° and decreases beyond it

D. decrease up to 45° and increases beyond it

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_W3ebH1UOeZLo
https://dl.doubtnut.com/l/_T6Xvug7AgF3p
https://dl.doubtnut.com/l/_d3812G5MGUA4

10. A projectile has

A. minimum velocity at the point of projection and maximum at the
maximum height

B. maximum at the point of projection and maximum at the maximum
height

C.same velocity at any point in its path

D. zero velocity at the maximum height irrespective of the velocity of

projection

Answer: B

o Watch Video Solution

1. Two particles are projected in air with speed u at angles 6; and
theta (2)° (both acute) to the horizontal, respectively. If the height
reached by the first particle is greater than that of the second. Then

which one of the following is correct ?


https://dl.doubtnut.com/l/_d3812G5MGUA4
https://dl.doubtnut.com/l/_AWkgM2373wCV

A0, > 0,

B.6;, = 0,

CT, < T,

D. Tl - T2

Answer: A

o Watch Video Solution

12.If a body is projected with an angle 6 to the horizontal then

A. its velocity is always perpendicular to its acceleration

B. its velocity becomes zero at its maximum height.

C.its velocity makes zero angle with the horizontal at its maximum
height.

D.the body just before hitting the fround, the direction of velocity

coincides with the acceleation.


https://dl.doubtnut.com/l/_AWkgM2373wCV
https://dl.doubtnut.com/l/_5cDoRGsSOWTK

Answer: C

° Watch Video Solution

13.In the following questions a statement of assertion (A) is followed by a

statement of reason ( R).
A: Path of a projectile with respect of another projectile is straight line .

R : Acceleration of a projectile with respect to another projectile is zero.

A —g
B.g
C.2g

D.O

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_5cDoRGsSOWTK
https://dl.doubtnut.com/l/_9tZ7hTTtMEDp

14. Two bullets are fired simultaneously, horizontally and with different

speeds from the same place. Which bullet will hit the ground first?

A. the faster one

B. the slower one

C. both will reach simultaneously

D. depends on the masses

Answer: C

o Watch Video Solution

15. A number of bullets are fired horizontally with different velocities from

the top of a tower they reach the ground

A. at same time with same velocity

B. at different times with different velocities

C. at same time with different velocities


https://dl.doubtnut.com/l/_0pnaZLOlvGQh
https://dl.doubtnut.com/l/_xNT7v5ru7Uy3

D. at different times with same velocity

Answer: C

o Watch Video Solution

16. For body thrown horizontally from the top of a tower,

A. the time of flight depends both on h and v

B. the horizontal Range depends only on v but not on h

C. the time of flight and horizontal Range depend on h but not on v

D. the horizontal Range depends on both vand h

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_xNT7v5ru7Uy3
https://dl.doubtnut.com/l/_i9KzFSTEGo8X

17. A stone is just dropped from the window of a train moving along a

horizontal straight track with uniform speed. The path of the stone is

A. a parabola for an observer standing by the side of the track

B. a horizontal straight line for an observer inside the train

C.both of the above are true

D. none of the above is true

Answer: C

° Watch Video Solution

18. A and B are two trains moving parallel to each other. If a ball is thrown

vertically up from the train A, the path of the ball is

A. parabola for an observer standing on the ground

B. vertical straight line for an observer in B when B is moving with the

same speed in the same direction of A


https://dl.doubtnut.com/l/_aYxWrICh5IkX
https://dl.doubtnut.com/l/_5CpuLW7Uu3T6

C. a parabola for an observer in B when B is moving with same speed

but in opposite direction

D. all the above are true

Answer: D

° Watch Video Solution

Exercise A Circular Motion

1. The term centripetal acceleration was proposed by

A. Huygens

B. Kepler

C. Newton

D. Galileo

Answer: C



https://dl.doubtnut.com/l/_5CpuLW7Uu3T6
https://dl.doubtnut.com/l/_ldHcHjhA1Jy0

| ° Watch Video Solution

2. Centripetal acceleration is

A. a constant vector

B. a constant scalar

C. a magnitude changing vector

D. not a constant vector

Answer: D

o Watch Video Solution

3. Velocity vector and acceleration vector in a uniform circular motion are

related as

A. both in the same direction

B. perpendiculat to each other


https://dl.doubtnut.com/l/_ldHcHjhA1Jy0
https://dl.doubtnut.com/l/_kNlim9x9lXvV
https://dl.doubtnut.com/l/_tKLeh7Ty790F

C. both in opposite direction

D. not related to each other

Answer: B

° Watch Video Solution

4.When milk is churned, cream gets separated due to

A. centripetal force

B. centrifugal force

C. frictional force

D. gravitational force

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_tKLeh7Ty790F
https://dl.doubtnut.com/l/_WgIxpDBp6UOo

5. A disc is rotating in the anticlockwise direction in the xy plane with

decreasing angular velocity: What is direction of the angular acceleration

?

A.lt's angular velocity vector will be perpen dicular to the page

pointing up out of the page

B.It's angular velocity vector will be perpen dicular to the page

pointing inwards

C.It's angular velocity vector acts along the tangent to the disc.

D. None of the above is correct

Answer: A

o Watch Video Solution

6. When a particle is moving in a circle of radius (r) with changing speed

(v) then centripetal acceleration and tangential acceleration respectively


https://dl.doubtnut.com/l/_TdBgQ3LFwEZ3
https://dl.doubtnut.com/l/_0TnK5snksNkX

given by

ﬁw|dw <3 |ew

D. zero

Answer: A

o Watch Video Solution

7.Abody is in pure rotation. The linear speed 'v' of a particle, the distance

'r' of the particle from the axis and the angular velocity w of the body are

v
related as w = —. Thus
r

A wo—
r

B. war


https://dl.doubtnut.com/l/_0TnK5snksNkX
https://dl.doubtnut.com/l/_Wm3cyJFb7kJZ

D.w is independent of r

Answer: D

° Watch Video Solution

8. A particle revolves round a circular path with uniform speed. The

acceleration of the particle is

A. mass of particle

B. radius

C. velocity

D. both (a) and (b)

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_Wm3cyJFb7kJZ
https://dl.doubtnut.com/l/_hV9xq44PnndT

9. The position vectors os a particle is 7 = (acoswt)i + (asinwt)]. The
velocity of particle is

A. directed towards the origin

B. directedaway from the origin

C. parallel to the position vector

D. perpendicular to the position vector.

Answer: D

o Watch Video Solution

10. Two racing cars of masses my and my are moving in circles of radii r;
and 7, respectively. Their speeds are such that each makes a complete
circle in the same time t. The ratio of the angular speed of the first to the

second car is

A 7ri:79


https://dl.doubtnut.com/l/_GOCZYwzYVxm0
https://dl.doubtnut.com/l/_cO8nncuFtezr

B. mq:mo

C.1:1

D.mimoy: 7179

Answer: C

° Watch Video Solution

11. Two particles having mass 'M' and 'm' are moving in a circular path
having radius R & r respectively. If their time period are same then the

ratio of angular velocity will be : -

>
3| =

@

R
D.y/—
r

Answer: C

[ - 1


https://dl.doubtnut.com/l/_cO8nncuFtezr
https://dl.doubtnut.com/l/_62aYnAD9aaUW

| @ Watch Video Solution J

12 A particle moves such that its position  vector
— 2 . ~ . .. .
r (t) = coswi + sinwtj where w is a constant and t is time . Then which
of the following statements is ture for the velocity v (t) and acceleration
— .
a (t) fo the particle:
. . : —
A. Velocity and acceleration both are perpendicularto 7.
. . —
B. Velocity and acceleration both are parallel to r
C. Velocity is perpendicular to r and acceleration is directed towards
the origin.

D. Velocity is perpendicular to r and acceleration is directed away

from the origin.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_62aYnAD9aaUW
https://dl.doubtnut.com/l/_HYWFPVLrnufq

13. A particle moves along a horizontal circle with constant speed. If 'a' is

its acceleration and 'E' is its kinetic energy

A) a is constant B) E is constant C) a is variable D) E is variable

A. A and B are correct

B. C and D are correct

C. A and D are correct

D. B and C are correct

Answer: D

o Watch Video Solution

14. Read the each statement below carefully and state, with reasons, if it
is true or false:

a) The net acceleration of a particle in circular motimn is always along the
radius of the circle towards the center.

b) The velocity vector of a particle at a point is always along the tangent


https://dl.doubtnut.com/l/_cSbrmWjkwM4t
https://dl.doubtnut.com/l/_SqzG4MHFwTVM

to the path of the particle at that point.

c) The acceleration vector of a particle in uniform circular motion

averaged over one cycle is a null vector.

A.Aonly true

B.B only true

C.Both A & B are true

D. Both A & B are false

Answer: B

o Watch Video Solution

15. The acceleration vector of a particle in uniform circular motion

averaged over the cycle is a null vector. This statement is

A.Aonly true

B.B only true

C.Both A & B are true


https://dl.doubtnut.com/l/_SqzG4MHFwTVM
https://dl.doubtnut.com/l/_UT2msehKOE30

D. Both A & B are false

Answer: C

° Watch Video Solution

16. Identify, the increasing order of angular velocities of following
a) Earth rotating about its own axis
b) Hour's hand of clock
c) Seconds hand of clock
d) Fly wheel of radius 2m making 300 r.p.m.
A.ab,cd
B.b,,d,a

C.cd,a,b

D.d,a,b,c

Answer: A

| o Watch Video Solution


https://dl.doubtnut.com/l/_UT2msehKOE30
https://dl.doubtnut.com/l/_zU6IoKwSninX

Exercise A Vector Scalar

1. Write two different vectors having same direction.

A.a & ae true

B.b,c & d are true

C.onlycand d are true

D. a,b,c & d are true

Answer: B

o Watch Video Solution

2. Which of the following is a null vector
a) velocity vector of a body moving in a circle with a uniform speed

b) velocity vector of a body moving in a straight line with a uniform speed


https://dl.doubtnut.com/l/_zU6IoKwSninX
https://dl.doubtnut.com/l/_AbXWiJPXvcvo
https://dl.doubtnut.com/l/_HgwyZ04gUwET

c) position vector of the origin of the rectangular coordinate system

d) displacement vector of a stationary object

A.botha &b

B.bothb & ¢

C.a,b&c

D.bothc&d

Answer: D

° Watch Video Solution

Exercise A Resolution Motion In Plane And Motion Of Boat

1. Find the unit vector perpendicular to the two vectors

i+2j—kand 2i +3j+k.

A. Both A and B false

B. Ais true B is false


https://dl.doubtnut.com/l/_HgwyZ04gUwET
https://dl.doubtnut.com/l/_eX1mLJE9UvGE

C.Bis true but A is false

D.Both A and B are false

Answer: B

° Watch Video Solution

2. A boat moves relative to water with a velocity which is 'n' times the river
flow

a) If n < 1 boat can not cross the river

b) If n =1 boat can not cross the river without drifting

c) If n > 1 boat can cross the river along shortest path

d) Boat can cross the river what ever is the value of n excluding zero value

A.only a is correct

B.a,b are correct

C.c, d are correct

D. b, c & d are correct


https://dl.doubtnut.com/l/_eX1mLJE9UvGE
https://dl.doubtnut.com/l/_J6unRp7F0Z7z

Answer: D

° Watch Video Solution

3. Set the drifts suffered by boat in increasing order
(a) d=1000m, Vi = 2m /s, V,, = 4m /s
(b)d =500m, Vg =1m/s,V, = 6m/s
(c)d = 1000m, Vg =6m/s,V, = 6m/s
(d — width of river Vg — velocity of river V;, — velocity of botat). The
boat moves perpendicular to width of the river
A.ab,c
B.b,c,a

C.bac

D.cb,a

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_J6unRp7F0Z7z
https://dl.doubtnut.com/l/_fuc3PhBLFXEZ

4.1n a projectile motion the velocity
a) is always perpendicular to the acceleration
b) is not always perpendicular to the acceleration
c) is perpendicular to the acceleration for one instant only
d) is perpendicular to the acceleration for two instants.
A.a & b are correct
B.b & c are correct

C.c & d are correct

D.a & d are correct Projectiles

Answer: B

° Watch Video Solution

Exercise A Projections


https://dl.doubtnut.com/l/_fuc3PhBLFXEZ
https://dl.doubtnut.com/l/_6uVZ3SauFKoF

1. A body is projected from a point with different angles of projections
2009, 35°, 45°, 60° with the horizontal but with same initial speed. Their
respective horizontal ranges are R, Ry, R3 and R,. Identify the correct
order in which the horizontal ranges are arranged in increasing order

A Ry, Ry, RyRy

B. R2’ Rl’ R47 RS

C. Rla R27 R47 RS

D. R4, Ry, Ry, R3

Answer: A

o Watch Video Solution

2. An object projected with same speed at two different angles covers the
same horizontal range R. If the two times of flight be t; and ¢, . The

range is —gt %y, the value of a is
o


https://dl.doubtnut.com/l/_ga1NL9SVi2Lt
https://dl.doubtnut.com/l/_eBBLDiLBxhXg

A.a, b, d are correc

B. a, c,d are correct

C.b, c,d are correct

D. a,b,c are correct

Answer: A

o Watch Video Solution

3. A body is projected with an initial speed of 100\/§ms*1 at an angle of
60° above the horizontal. If g = 10ms 2 then velocity of the projectile

a)is perpendicular to its acceleration at instant t =15 sec.

b) Is perpendicular to initial velocity of projection at t = 20 sec.

) Is minimum at the highest point

d) Changes both in magnitude and direction, during its flight.

Mark the answer as

A. If a,b, cand d are correct


https://dl.doubtnut.com/l/_eBBLDiLBxhXg
https://dl.doubtnut.com/l/_MsRE5tNJ8PEl

B.If a,c and d are correct

C.If b, cand d are correct

D.If a,b and d are correct

Answer: A

o Watch Video Solution

4. Two projectiles thrown from the same point at angles 60° and 30°
with the horizontal attain the same height. The ratio of their initial
velocities is

A.If a,b, c and d are correct

B.If only a,b and c are correct

C.If only a and c are correct

D.If a,c and d are correct

Answer: D

[ - 1


https://dl.doubtnut.com/l/_MsRE5tNJ8PEl
https://dl.doubtnut.com/l/_PbmIXZP5ofkZ

| @ Watch Video Solution J

5. Velocity of the body on reaching the ground is same in magnitude in
the following cases

a) a body projected vertically from the top of tower of height 'h' with
velocity 'u'

b) a body thrown down wards with velocity 'u' from the top of tower of
height 'h'

c) a body projected horizontally with a velocity 'u' from the top of tower
height 'h'

d) a body dropped from the top tower of height 'h'

A. a, d,cand d are correct

B.a,b and c are correct

C.a and d are correct

D.d only correct

Answer: B



https://dl.doubtnut.com/l/_PbmIXZP5ofkZ
https://dl.doubtnut.com/l/_72zB16fXKEet

| ¥ vvatch vidaeo sSolution J

6. A bomber flying horizontally with constant speed releases a bomb from
an aeroplane.
a) The path of bomb as seen by the observer on the ground is parabola
b) The path of the bomb as seen by a pilot is a straight line.
c) The path of the aeroplane with respect to bomb is a straight line
d) The path of the bomb as seen by pilot observed as parabola.
A. ais correcy
B.a and b are correct

C.a,b and c are correct

D.onlyd is correct

Answer: C

° Watch Video Solution

Exercise A Ascending Descending Order



https://dl.doubtnut.com/l/_72zB16fXKEet
https://dl.doubtnut.com/l/_FDzGWDLD7qWj

1. Set the following vectors in the increasing order of their magnitude.
(a) 37 + 4], (b) 27 + 47 + 6k
() 2% + 2j + 2k,

A.ab,c

B.c,ab

C.a,ch

D. b,c,a

Answer: B

o Watch Video Solution

2. Arrange the vectors subtractions so that their magnitudes are in

— —
decreasing order. If the two vectors A and B are acting at an angle

(141> ¥

a) 60° b) 90° c) 180° d) 120°


https://dl.doubtnut.com/l/_zuTDfn9E5Z3j
https://dl.doubtnut.com/l/_GduuQmDMHDBR

A.d,cb,a

B.a,b,d,c

C.cd,b,a

D.cd,a,b

Answer: C

o Watch Video Solution

Exercise A Matching


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

N — — - =
1.If @ and b arethe two vectors R resultant of a, b as shown.

List-I List-1I
— —
A: component of @ alongb  (1)a® + b3
— —
B: component of b alonga  (2)0
C: component of R a,longz> (3)Rsina
(

D: component of R a.longz> R)Rcos«
A a-1,b-2, c-3,d-4
B. a-2,b-2,c-3,d-4

C.c-2,d-4,a-2,d-2

D. a-2,b-1, c-4, d-3


https://dl.doubtnut.com/l/_8Yw4rEvllguC

Answer: B

° Watch Video Solution

— 7 = .
2. Let a, b, c be three unit vectors such that angle between
— 7. — . — — . e |l= 7 =
a and bisa, b and ¢ is fand ¢ and a is 7. if |a. + b + ¢

,then cos a + cos B + cos v =

A a-1b-2,c-3

B. a-1,b-3,c-2

C.a-3,b-2,c-3

D. a-2,b-3,c-1

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_8Yw4rEvllguC
https://dl.doubtnut.com/l/_Htr57f9wKWiZ

3. Angle batween velocity and acceleration vectors in the following case

List-I List-II

(A)Vertically projected body (e)90°

(b)For freely falling body (f)Changes from point to point
(C)For projectile (g)Zero

(d)In uniform circular motion (h)180°

A. a-h,b-g, cf,d-e

B. a-f, b-g, c-h, d-e

C.a-e, bf,c-h,d-g

D. a-g, b-h, c-e, d-f

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_MTSdyumZB6UO

4. For a projectile 'R' is range and 'H' is maximum height

List - | List - 11
alR=H e) Angle of projection tan-1(1)
b} R =2H 1) Angle of projecuon tan'i4)

c) R=3H g) Angle of projection tan'(2)
d) R=4H h) Angle of projection tan'(4/3)
A. a-g,b-h, c-e,d-f
B. a-h, b-g, c-e, d-f
C.af, b-g,c-hd-e

D. a-e, b-g, c-f,d-h

Answer: C

o Watch Video Solution

5.The equation of motion of a projectile is y = az — bz, where a and b

are constants of motion. Match the quantities in Column | with the


https://dl.doubtnut.com/l/_AJUBnGnqq5uV
https://dl.doubtnut.com/l/_BG5TZGD13nJG

relations in Column Il.

A. A-p, B-q, C-r, D-s

B. A-s,B-p,C-q,D-r

C. A-s,B-p,C-r,.Dq

D. A-p, B-s,C-r, D-q

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_BG5TZGD13nJG

6. Match list | with list Il for a projectile.
List-I

(A)For two angles 6 and (90 — #)with same magnitude of velocity of pro,

b)Equation of parabola of projectiley = Pz — Qx?

(
(C)Radius of curvature of path of projectile projected with a velocity (P i -
(d) Angles of projectionf = tan~!(4)

o Watch Video Solution

7. Match list | with list 1l
List-1

(A)Ratio of angular velocities of hours hand of a clock and self rotation of t
b)Ratio of angular velocities of seconds hand to minutes hand of a clock
c

)Ratio of angular velocities of seconds hand to hours hand of a clock

(
(
(d)Ratio of angular velocities of minutes hand to hours hand of a clock
A. a-h,b-f,c-e,d-h

B. a-f,b-g,c-h,d-e

C.a-g,b-f,c-h,d-e

D. a-g,b-e,c-f,d-h


https://dl.doubtnut.com/l/_4r8LVGWIB9ya
https://dl.doubtnut.com/l/_lFPcnlCxZMyJ

Answer: C

° Watch Video Solution

Exercise Ib Vectors And Scalars

1. (A): Electric current density is a vector

(R): A physical quantity having magnitude and direction should be always

a vector.

A. Both (A) and (R) are true and (R) is the correct explanation of (A)

B. Both (A) and (R) are true and (R) is not the correct explanation of

(A)

C.(A) is true but (R) is false

D. Both (A) and (R) are false

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_lFPcnlCxZMyJ
https://dl.doubtnut.com/l/_jb3FxzR4GpeO

2. (A): The direction of velocity vector remains unchanged though the

coordinate system is changed

(R) : The direction of real vector is independent of coordinate system

A. Both (A) and (R) are true and (R) is the correct explanation of (A)

B. Both (A) and (R) are true and (R) is not the correct explanation of

(A)

C.(A) is true but (R) is false

D. Both (A) and (R) are fals

Answer: A

o Watch Video Solution

3. The component of a vector is

A. Both (A) and (R) are true and (R) is the correct explanation of (A)


https://dl.doubtnut.com/l/_jb3FxzR4GpeO
https://dl.doubtnut.com/l/_R52SvnTImtnO
https://dl.doubtnut.com/l/_hH1s3Nco6TRD

B. Both (A) and (R) are true and (R) is not the correct explanation of

(A)

C.(A) is true but (R) is false

D. Both (A) and (R) are fals

Answer: A

o Watch Video Solution

A ~

7
4, check Wether the vector | — + L is a unit vector or not .
V2 V2

A. Both (A) and (R) are true and (R) is the correct explanation of (A)

B. Both (A) and (R) are true and (R) is not the correct explanation of
(A)

C. (A) is true but (R) is false

D. Both (A) and (R) are fals


https://dl.doubtnut.com/l/_hH1s3Nco6TRD
https://dl.doubtnut.com/l/_r5oRGpf02IXI

Answer: B

° Watch Video Solution

5.vector is not changed if

A. Both (A) and (R) are true and (R) is the correct explanation of (A)

B. Both (A) and (R) are true and (R) is not the correct explanation of

(A)

C.(A) is true but (R) is false

D. Both (A) and (R) are fals

Answer: A

° Watch Video Solution

Exercise Ib Addition And Subtraction Of Vectors


https://dl.doubtnut.com/l/_r5oRGpf02IXI
https://dl.doubtnut.com/l/_p82h6tkHqovl

- — - —
1. The resultant of A and B makes an angle a with A and 8 and B,

A.Both (A) and (R) are true and (R) is the correct explanation of (A)

B.Both (A) and (R) are true and (R) is not the correct explanation of
(A)

C. (A) is true but (R) is false

D. Both (A) and (R) are fals

Answer: A

o Watch Video Solution

2. What is a unit vector?

A.Both (A) and (R) are true and (R) is the correct explanation of (A)

B.Both (A) and (R) are true and (R) is not the correct explanation of

(A)


https://dl.doubtnut.com/l/_1eKbq7CCAqYV
https://dl.doubtnut.com/l/_9BUh77qh9xIF

C. (A) is true but (R) is false

D. Both (A) and (R) are fals

Answer: C

° Watch Video Solution

3. Which is a vector quantity?

A. Both (A) and (R) are true and (R) is the correct explanation of (A)

B.Both (A) and (R) are true and (R) is not the correct explanation of

(A)

C. (A) is true but (R) is false

D. Both (A) and (R) are fals

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_9BUh77qh9xIF
https://dl.doubtnut.com/l/_mlg5BbDnw9UY
https://dl.doubtnut.com/l/_RI2G6sL37zjd

4. Consider the following two statements:
A The linear momentum of a particle is independent of the frame of
reference.
B. The kinetic energy of a particle is independent of the frame of
reference

A.Both (A) and (R) are true and (R) is the correct explanation of (A)

B. Both (A) and (R) are true and (R) is not the correct explanation of

(A)
C. (A) is true but (R) is false

D. Both (A) and (R) are fals

Answer: D

° Watch Video Solution

5. The minimum number of vectors of equal magnitude required to

produce a zero resultant is :


https://dl.doubtnut.com/l/_RI2G6sL37zjd
https://dl.doubtnut.com/l/_stYtNEntrTHj

A.Both (A) and (R) are true and (R) is the correct explanation of (A)

B. Both (A) and (R) are true and (R) is not the correct explanation of

(A)

C. (A) is true but (R) is false

D. Both (A) and (R) are fals

Answer: B

o Watch Video Solution

%
6. A is a vector of magnitude 2.7 units due east . What is the magnitude

%
and direction of vector 4 A ?
A. Both (A) and (R) are true and (R) is the correct explanation of (A)
B. Both (A) and (R) are true and (R) is not the correct explanation of
(A)

C. (A) is true but (R) is false


https://dl.doubtnut.com/l/_stYtNEntrTHj
https://dl.doubtnut.com/l/_2QGjFZE5tLK8

D. Both (A) and (R) are fals

Answer: D

° Watch Video Solution

7. The sum of two vector A and B is at right angles to their difference

Then

A.Both (A) and (R) are true and (R) is the correct explanation of (A)

B.Both (A) and (R) are true and (R) is not the correct explanation of

(A)

C.(A) is true but (R) is false

D. Both (A) and (R) are fals

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_2QGjFZE5tLK8
https://dl.doubtnut.com/l/_8f0OTQObrVlS
https://dl.doubtnut.com/l/_LsOVLnKDZw1m

8. Two waves are said to be coherent, if they have

A. Both (A) and (R) are true and (R) is the correct explanation of (A)

B. Both (A) and (R) are true and (R) is not the correct explanation of

(A)

C. (A) is true but (R) is false

D. Both (A) and (R) are fals

Answer: D

o Watch Video Solution

9. A particle shows uniform circular motion. Its motion is .

A. Both (A) and (R) are true and (R) is the correct explanation of (A)

B. Both (A) and (R) are true and (R) is not the correct explanation of

(A)

C. (A) is true but (R) is false


https://dl.doubtnut.com/l/_LsOVLnKDZw1m
https://dl.doubtnut.com/l/_XEJtM2Y6Z2vC

D. Both (A) and (R) are fals

Answer: B

° Watch Video Solution

10. A vector is not changed if

A.Both (A) and (R) are true and (R) is the correct explanation of (A)

B.Both (A) and (R) are true and (R) is not the correct explanation of

(A)

C.(A) is true but (R) is false

D. Both (A) and (R) are fals

Answer: C

° Watch Video Solution

Exercise Ib Resolution Of Vectors



https://dl.doubtnut.com/l/_XEJtM2Y6Z2vC
https://dl.doubtnut.com/l/_woSaCBF7yvYF

1. The magnitude of a vector cannot be:

A.Both (A) and (R) are true and (R) is the correct explanation of (A)

B. Both (A) and (R) are true and (R) is not the correct explanation of

(A)

C.(A) is true but (R) is false

D. Both (A) and (R) are fals

Answer: A

o Watch Video Solution

Exercise Ib Motion In A Plane

1. Assertion: A body, whatever its motion is always at rest in a frame of

reference which is fixed to the body itself.

Reason: The relative velocity of a body with respect to itself is zero.


https://dl.doubtnut.com/l/_097ygffIa00a
https://dl.doubtnut.com/l/_SuvBxzvu6twk

A. Both (A) and (R) are true and (R) is the correct explanation of (A)

B. Both (A) and (R) are true and (R) is not the correct explanation of

(A)

C. (A) is true but (R) is false

D. Both (A) and (R) are fals

Answer: C

o Watch Video Solution

2. Abody is said to be in uniform motion if it has uniform velocity.

A.Both (A) and (R) are true and (R) is the correct explanation of (A)

B. Both (A) and (R) are true and (R) is not the correct explanation of

(A)

C. (A) is true but (R) is false

D. Both (A) and (R) are fals


https://dl.doubtnut.com/l/_SuvBxzvu6twk
https://dl.doubtnut.com/l/_0HfYeTu0B6Lt

Answer: C

° Watch Video Solution

3. A truck travelling due north at 20 m/s turns west and travels at the

same speed. The change in its velocity is

A. Both (A) and (R) are true and (R) is the correct explanation of (A)

B. Both (A) and (R) are true and (R) is not the correct explanation of

(A)

C.(A) is true but (R) is false

D. Both (A) and (R) are fals

Answer: D

° Watch Video Solution

Exercise Ib Relative Velocity



https://dl.doubtnut.com/l/_0HfYeTu0B6Lt
https://dl.doubtnut.com/l/_o16eDVFZwsgV

1. A plane mirror and a person are moving towards each other with same

velocity v. Then the velocity of the image is

A.Both (A) and (R) are true and (R) is the correct explanation of (A)

B.Both (A) and (R) are true and (R) is not the correct explanation of

(A)

C. (A) is true but (R) is false

D. Both (A) and (R) are fals

Answer: D

o Watch Video Solution

2. (A): A man is on the northern bank of a river. To cross the river in a
shortest time he should swim due south.

(R) : Man should move opposite to the river flow to cross in shortest time.

A.Both (A) and (R) are true and (R) is the correct explanation of (A)


https://dl.doubtnut.com/l/_pkOwYQbF9MYP
https://dl.doubtnut.com/l/_8Ru8oLZCR8A2

B. Both (A) and (R) are true and (R) is not the correct explanation of

(A)

C.(A) is true but (R) is false

D. Both (A) and (R) are fals

Answer: C

o Watch Video Solution

3. What is the direction of velocity and acceleration in shm ?

A.Both (A) and (R) are true and (R) is the correct explanation of (A)

B. Both (A) and (R) are true and (R) is not the correct explanation of

(A)

C.(A) is true but (R) is false

D. Both (A) and (R) are fals

Answer: A


https://dl.doubtnut.com/l/_8Ru8oLZCR8A2
https://dl.doubtnut.com/l/_ec2i1c4qlzVh

° Watch Video Solution

4. Assertion : Magnitude of average velocity is equal to average speed, if
velocity is constant.
Reson : If velocity is constant, then there is no change in the direction of
motion.
A.Both (A) and (R) are true and (R) is the correct explanation of (A)
B.Both (A) and (R) are true and (R) is not the correct explanation of
(A)
C.(A) is true but (R) is false

D. Both (A) and (R) are fals

Answer: A

° Watch Video Solution

Exercise Ib Projectile Motion


https://dl.doubtnut.com/l/_ec2i1c4qlzVh
https://dl.doubtnut.com/l/_RMoFrdOQqo41

1.In a projectile motion the velocity

A.Both (A) and (R) are true and (R) is the correct explanation of (A)

B.Both (A) and (R) are true and (R) is not the correct explanation of
(A)

C. (A) is true but (R) is false

D. Both (A) and (R) are fals

Answer: A

o Watch Video Solution

2. (A): The path followed by one projectile as observed by another
projectile is a straight line in uniform gravitation field.
(R): The relative velocity between two projectiles at a given place doesn't

change with time. Because their relative acceleration is zero.

A.Both (A) and (R) are true and (R) is the correct explanation of (A)


https://dl.doubtnut.com/l/_lo2Cgr1dPXCP
https://dl.doubtnut.com/l/_jMlvJ4cNHrp1

B. Both (A) and (R) are true and (R) is not the correct explanation of

(A)

C.(A) is true but (R) is false

D. Both (A) and (R) are fals

Answer: A

o Watch Video Solution

3.A bomb is dropped from an aeroplane moving horizontally at constant

speed. If air resistance is neglected then the bomb

A.Both (A) and (R) are true and (R) is the correct explanation of (A)

B. Both (A) and (R) are true and (R) is not the correct explanation of

(A)

C.(A) is true but (R) is false

D. Both (A) and (R) are fals


https://dl.doubtnut.com/l/_jMlvJ4cNHrp1
https://dl.doubtnut.com/l/_QRedcMG9Kt8F

Answer: A

o Watch Video Solution

4. An aeroplane takes off at an angle of 60° to the horizontalIf the
velocity of the plane is 200kmh ~ ! calculate its horizontal and vertical
component of its velocity.
A.Both (A) and (R) are true and (R) is the correct explanation of (A)
B. Both (A) and (R) are true and (R) is not the correct explanation of
(A)
C.(A) is true but (R) is false

D. Both (A) and (R) are fals

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_QRedcMG9Kt8F
https://dl.doubtnut.com/l/_3EAQk35nKt7V

5. For body thrown horizontally from the top of a tower,

A.Both (A) and (R) are true and (R) is the correct explanation of (A)

B.Both (A) and (R) are true and (R) is not the correct explanation of

(A)

C. (A) is true but (R) is false

D. Both (A) and (R) are fals

Answer: C

o Watch Video Solution

6. Statement-l: Two particles of different mass are projected with same
velocity and angle of projection. The maximum height attained by both
the particles will be same.

Statement Il : The acceleration due to gravity is independent of particle

mass


https://dl.doubtnut.com/l/_9YXmrekS1HSY
https://dl.doubtnut.com/l/_rq56tDMsDKux

A. Both (A) and (R) are true and (R) is the correct explanation of (A)

B. Both (A) and (R) are true and (R) is not the correct explanation of

(A)

C. (A) is true but (R) is false

D. Both (A) and (R) are fals

Answer: A

o Watch Video Solution

7. (A): The maximum horizontal range of projectile is proportional to
square of velocity.
(R): The maximum horizontal range of projectile is equal to maximum

height at tained by projectile

A.Both (A) and (R) are true and (R) is the correct explanation of (A)

B. Both (A) and (R) are true and (R) is not the correct explanation of

(A)


https://dl.doubtnut.com/l/_rq56tDMsDKux
https://dl.doubtnut.com/l/_U929VonhnPvC

C. (A) is true but (R) is false

D. Both (A) and (R) are false

Answer: C

o Watch Video Solution

8. Assertion: Horizontal range is same for angle of projection 6 and
(90° — ), if speed of projection is same.
Reason: Horizontal range is independent of angle of projection.
A.Both (A) and (R) are true and (R) is the correct explanation of (A)
B.Both (A) and (R) are true and (R) is not the correct explanation of
(A)
C. (A) is true but (R) is false

D. Both (A) and (R) are fals

Answer: C

[ - 1


https://dl.doubtnut.com/l/_U929VonhnPvC
https://dl.doubtnut.com/l/_4hYY55TwUDeA

| @ Watch Video Solution J

9. Assertion For projection angle tan ™ '(4), the horizontal and maximum
height of a projectile are equal.
Reason The maximum range of projectile is directly proportional to
square of velocity and inversely proportional to acceleration due to
gravity.
A.Both (A) and (R) are true and (R) is the correct explanation of (A)
B.Both (A) and (R) are true and (R) is not the correct explanation of
(A)
C. (A) is true but (R) is false

D. Both (A) and (R) are fals

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_4hYY55TwUDeA
https://dl.doubtnut.com/l/_WWCohslahNYa

10. Assertion: — The trajectory of projectile in XY plane is quadratic in
x and linear in y if x is independent of X — coordinate.
Reason : — 1y — coordinate of trajetory is independent of z —
coordinate.
A.Both (A) and (R) are true and (R) is the correct explanation of (A)
B.Both (A) and (R) are true and (R) is not the correct explanation of
(A)
C. (A) is true but (R) is false

D. Both (A) and (R) are fals

Answer: B

o Watch Video Solution

1. Assertion : In javelin throw, the athlete throws the projectile at an

angle slightly more than 45°.


https://dl.doubtnut.com/l/_XIeMVRfCdmrG
https://dl.doubtnut.com/l/_M7xs2gEjgd1w

Reason: The maximum range does not depend Uoseay upon angle of
projection.
A. Both (A) and (R) are true and (R) is the correct explanation of (A)
B. Both (A) and (R) are true and (R) is not the correct explanation of
(A)
C. (A) is true but (R) is false

D. Both (A) and (R) are fals

Answer: D

o Watch Video Solution

12. Assertion: A body is dropped from a given height and another body is
projected horizontally from the same height strike the ground
simultaneously.

Reason: Horizontal velocity has no effect in the vertical directiongt

A.Both (A) and (R) are true and (R) is the correct explanation of (A)


https://dl.doubtnut.com/l/_M7xs2gEjgd1w
https://dl.doubtnut.com/l/_sqGtCxaFWlQk

B. Both (A) and (R) are true and (R) is not the correct explanation of
(A)
C. (A) is true but (R) is false

D. Both (A) and (R) are fals

Answer: A

o Watch Video Solution

13. Assertion The maximum height of projectile is always 50% of the

maximum range.
Reasons For maximum height, projectile should be projected at 90°
A.Both (A) and (R) are true and (R) is the correct explanation of (A)
B. Both (A) and (R) are true and (R) is not the correct explanation of
(A)
C.(A) is true but (R) is false

D. Both (A) and (R) are fals


https://dl.doubtnut.com/l/_sqGtCxaFWlQk
https://dl.doubtnut.com/l/_lWfXfqRdIjxp

Answer: D

o Watch Video Solution

14. (A) : When range of a projectile is maximum, its angle of projection
may be 45° or 135°
(R): Whether is 45° or 135° value of range remains the same, only the
sign changes.

A.Both (A) and (R) are true and (R) is the correct explanation of (A)

B. Both (A) and (R) are true and (R) is not the correct explanation of

(A)
C.(A) is true but (R) is false

D. Both (A) and (R) are fals

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_lWfXfqRdIjxp
https://dl.doubtnut.com/l/_WAjb2uVq2Dxz
https://dl.doubtnut.com/l/_zngJ0vcKIjnU

15.In the following questions a statement of assertion (A) is followed by a
statement of reason ( R).
A: Horizontal range of a projectile is always same for angle of projection 6
with horizontal or 8 with vertical .
R : Horizontal range depends only on angle of projection .

A. Both (A) and (R) are true and (R) is the correct explanation of (A)

B. Both (A) and (R) are true and (R) is not the correct explanation of

(A)
C.(A) is true but (R) is false

D. Both (A) and (R) are fals

Answer: D

o Watch Video Solution

Exercise Ib Circular Motion


https://dl.doubtnut.com/l/_zngJ0vcKIjnU

1. (A): When a particle moves in a circle with a uniform speed, its velocity
and accele ration both changes.
(R): The centripetal acceleration in circular motion is dependent on
angular velocity of the body.
A.Both (A) and (R) are true and (R) is the correct explanation of (A)
B.Both (A) and (R) are true and (R) is not the correct explanation of
(A)
C. (A) is true but (R) is false

D. Both (A) and (R) are fals

Answer: B

o Watch Video Solution

2. (A): Two similar trains are moving along the equatorial line with the
same speed but in opposite direction. They will exert equal pressure on

the rails.


https://dl.doubtnut.com/l/_gYNlU69O0145
https://dl.doubtnut.com/l/_TVfMJaXn4vtv

(R): In uniform circular motion the magnitude and direction of

acceleration remains constant but the direction of motion continuously

changes.

A. Both (A) and (R) are true and (R) is the correct explanation of (A)

B. Both (A) and (R) are true and (R) is not the correct explanation of

(A)

C. (A) is true but (R) is false

D. Both (A) and (R) are fals

Answer: D

o Watch Video Solution

3. Assertion : An object may have varying speed without having varying
velocity.
Reason : If the velocity is zero at an instant, the acceleration may not be

zero at that instant.


https://dl.doubtnut.com/l/_TVfMJaXn4vtv
https://dl.doubtnut.com/l/_cmEv2KINZkDv

A. Both (A) and (R) are true and (R) is the correct explanation of (A)

B. Both (A) and (R) are true and (R) is not the correct explanation of

(A)

C. (A) is true but (R) is false

D. Both (A) and (R) are fals

Answer: D

o Watch Video Solution

4. Which of the following graph for a body moving along a straight line is

possible ?

A.Both (A) and (R) are true and (R) is the correct explanation of (A)

B. Both (A) and (R) are true and (R) is not the correct explanation of

(A)

C. (A) is true but (R) is false


https://dl.doubtnut.com/l/_cmEv2KINZkDv
https://dl.doubtnut.com/l/_ZXOzLI6jmady

D. Both (A) and (R) are fals

Answer: C

o Watch Video Solution

5. Assertion : A body is momentarily at rest at the instant it reverses the
direction.
Reason : A body cannot have acceleration if its velocity is zero at a given
instant of time.

A.Both (A) and (R) are true and (R) is the correct explanation of (A)

B. Both (A) and (R) are true and (R) is not the correct explanation of

(A)
C. (A) is true but (R) is false

D. Both (A) and (R) are fals

Answer: C



https://dl.doubtnut.com/l/_ZXOzLI6jmady
https://dl.doubtnut.com/l/_JU1QApW4EjIi

l @ yvatch video Solution ]

6. Assertion : On a curved path, average speed of a particle can never be

equal to average velocity.

Reason : Average speed is total distance travelled divided by total time.

Whereas average velocity is, final velocity plus initial velocity divided by

two.

A.Both (A) and (R) are true and (R) is the correct explanation of (A)

B. Both (A) and (R) are true and (R) is not the correct explanation of

(A)

C. (A) is true but (R) is false

D. Both (A) and (R) are fals

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_JU1QApW4EjIi
https://dl.doubtnut.com/l/_uYrjHZJeoVCS

7. Assertion : Acceleration of a moving particle can change its direction

without any change in direction of velocity.

Reason : If the direction of change in velocity vector changes, direction of

acceleration vector also changes.

A.Both (A) and (R) are true and (R) is the correct explanation of (A)

B.Both (A) and (R) are true and (R) is not the correct explanation of

(A)

C. (A) is true but (R) is false

D. Both (A) and (R) are fals

Answer: B

o Watch Video Solution

8. (A): When a body is projected at angle 45° its range is maximum

(R): For maximum of range, the value of sin 26 should be equal to one.


https://dl.doubtnut.com/l/_Br7xFNyVKVTX
https://dl.doubtnut.com/l/_kbjS0ylFD6fK

A. Both (A) and (R) are true and (R) is the correct explanation of (A)

B. Both (A) and (R) are true and (R) is not the correct explanation of

(A)

C. (A) is true but (R) is false

D. Both (A) and (R) are fals

Answer: A

o Watch Video Solution

9. (A): A cyclist leans inwards while taking a turn, while a man sitting in a

car leans outwards on a curve.

(R) : Centripetal acceleration is acting towards the centre of the curve.

A.Both (A) and (R) are true and (R) is the correct explanation of (A)

B. Both (A) and (R) are true and (R) is not the correct explanation of

(A)

C. (A) is true but (R) is false


https://dl.doubtnut.com/l/_kbjS0ylFD6fK
https://dl.doubtnut.com/l/_LRYaSssoqiaM

D. Both (A) and (R) are false

Answer: A

o Watch Video Solution

10. (Assertion) :A body can have acceleration even if its velocity is zero at
a given instant of time.
(Reason): A body is momentarily at rest when it reverses its direction of
motion.

A.Both (A) and (R) are true and (R) is the correct explanation of (A)

B. Both (A) and (R) are true and (R) is not the correct explanation of

(A)
C. (A) is true but (R) is false

D. Both (A) and (R) are fals

Answer: A



https://dl.doubtnut.com/l/_LRYaSssoqiaM
https://dl.doubtnut.com/l/_INbUfwQunhNP

l @ yvatch video s>olution ]

11. (A): Electric Current and velocity of light both have direction as well as

magnitude but still are not considered as vectors.

(R): They do not follow laws of vector addition.

A.Both (A) and (R) are true and (R) is the correct explanation of (A)

B. Both (A) and (R) are true and (R) is not the correct explanation of

(A)

C. (A) is true but (R) is false

D. Both (A) and (R) are false

Answer: A

o Watch Video Solution

12. Assertion : Generally the path of a projectile from the earth is

parabolic but it is elliptical for projectiles going to very great height.


https://dl.doubtnut.com/l/_INbUfwQunhNP
https://dl.doubtnut.com/l/_S87x71n98XJR
https://dl.doubtnut.com/l/_z0dExmSwHbNf

Reason : Up to ordinary height the projectile moves under a uniform

gravitational force, but for great heights, projectile moves under a

variable force.

A.Both (A) and (R) are true and (R) is the correct explanation of (A)

B.Both (A) and (R) are true and (R) is not the correct explanation of

(A)

C.(A) is true but (R) is false

D. Both (A) and (R) are fals

Answer: A

° Watch Video Solution

Exercise 2 Addition Subtraction And Resolution

1. A person runs along a circular path of radius 5 m. If he completes half

of the circle find the magnitude of the displacement vector, How far the


https://dl.doubtnut.com/l/_z0dExmSwHbNf
https://dl.doubtnut.com/l/_MuEpAw3hb49K

person ran ?

A. 10, , 5mm

B. 5mm10m

C.5mm, 19m

D. 14m, 10pm

Answer: A

o Watch Video Solution

2. A car makes a displacement of 100 m towards east and then 200 m
towards north. Find the magnitude and direction of the resultant.
A.223.7mtan '(2) N of E
B.223.7mtan " !(2) Eof N
C.300m tan~'(2) N of E

D. 100m tan~'(2) N of E


https://dl.doubtnut.com/l/_MuEpAw3hb49K
https://dl.doubtnut.com/l/_prgAuFBkYW53

Answer: A

° Watch Video Solution

A N — R N
If =31 —4) and B = — 1 — 4, calculate the direction of

%
3. A
- =
A+ B
A.tan~'(4) with +x- axis in clock wise
B.tan ' (4) with x- axis in clock wise

C.tan ™ !(4) with +x- axis in anti clock wise

D.tan " '(4) with -x- axis in anti clock wise

Answer: A

° Watch Video Solution

4. Two vectors are given by

R . N — R . n —
W= —2+7-3%kand b =5i+3j—2k If 34 +2b — ¢ =0


https://dl.doubtnut.com/l/_prgAuFBkYW53
https://dl.doubtnut.com/l/_vvAnPLUs2Vk7
https://dl.doubtnut.com/l/_zsbGD7zqslso

then third vector ? is
A.4i +9j — 13k
B.—4i — 9j + 13k
C.47 — 9k — 13k

D.2i — 3j — 13k

Answer: A

o Watch Video Solution

5. One of the rectangular components of a velocity of 20 ms ! is 10
ms L. Find the other component.

A.10,/3ms !

B.20,/3ms '

C.5/3ms " *

D. 35,/3ms


https://dl.doubtnut.com/l/_zsbGD7zqslso
https://dl.doubtnut.com/l/_gehP6SaXJ0Oy

Answer: A

° Watch Video Solution

6. A car weighing 100kg is on a slope that makes an angle 30° with the
horizontal. The component of car's weight parallel to the slope is
(g = 10m3_2)

A.500 N

B. 1000 N

C.15,000 N

D. 20,000 N

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_gehP6SaXJ0Oy
https://dl.doubtnut.com/l/_DYYbqQuio7DM

7.To go from town A to town B a plane must fly about 1780 km at an angle
of 30° West of North. How far north of Ais B ?

A. 1542 km

B. 1452 km

C. 1254 km

D. 11 km

Answer: A

o Watch Video Solution

8. Two vectors a and b have equal magnitudes of 12 units. These vectors
are making angles 30°and 120° with the x axis respectively. Their sum is r .

Find the x and y components of r .

A. (64/3 — 6), (6 + 6/3)

B. (64/3 + 6), (6 + 64/3)


https://dl.doubtnut.com/l/_29w35wYwza49
https://dl.doubtnut.com/l/_R0cju0AIgiX3

C. (643 —6), (6 — 6,/3)

D. (64/3 + 6), (6 — 6/3)

Answer: A

o Watch Video Solution

9. Angle (in rad) made by the vector \/32 + 3 with the x-axis is

A /6
B.m/4
Cn/3

D.7/4

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_R0cju0AIgiX3
https://dl.doubtnut.com/l/_UjZZFXiAHWqM

10. A bird moves in such a way that it has a displacement of 12 m towards
east, 5 m towards north and 9 m vertically upwards. Find the magnitude
of its displacement.

A. 5y/2m

B. 5,/10m

C.5,/5m

D.5m

Answer: B

o Watch Video Solution

11. The direction cosines of a vector a are cosa =

1
,C08 8 = —
V2 V2
3 —
and cosy = 5—_ then the vector A is

A4i+ 5+ 3k

B.42 + 5 + 3k


https://dl.doubtnut.com/l/_tfGEDHB7ZdbR
https://dl.doubtnut.com/l/_x78fnsp65Fd9

C.4i —5j — 3k

D.i+j—k

Answer: B

° Watch Video Solution

- . .
12.1f P = 1 4+ 2j + 6k its direction cosines are

A 1 2 d 6
A

B 1 2 6
RVZT ¢_ ¢H
c 3 8 7
NZTRVZ TRV

D.1,2 and 6

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_x78fnsp65Fd9
https://dl.doubtnut.com/l/_9AFiwdIGS8VH

13. If A =2 -3 j + 4k its components in yz plane and zx plane are
respectively

A. /13 and 5

B.5 and 2,/5

C.2,/5 and /13

D. /13 and /29

Answer: B

o Watch Video Solution

— — R R o R n ~
14. If vectors A and B are 3t — 47 + 5k and 2t + 35 — 4k respectively

_ — =
then the unit vector parallelto A + B

(5 — j + k)
V2T
g (5 itk
NG
(51 +j + k)
' 27


https://dl.doubtnut.com/l/_idw8OK115y7o
https://dl.doubtnut.com/l/_jB36XXIIJBjl

(5i — j — k)
D. —27

Answer: A

° Watch Video Solution

15. A vector \/gi + 7 rotates about its tail through an angle 30° in clock
wise direction then the new vector is

A —2i + 45

B.3¢ — 45

C.5j

D.5i

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_jB36XXIIJBjl
https://dl.doubtnut.com/l/_Tq2OMnt1rbgv

16. Maximum and minimum magnitudes of the resultant of two vectors of

magnitudes P and Q are in the ratio 3:1. Which of the following relation is

true?
AP=Q
B.P =2Q
CP=4Q
D.P=Q/3

Answer: B

o Watch Video Solution

17. The resultant of two equal forces is 141.4N when they are mutually
perpendicular. When they are inclined at an angle 120°, then the resultant

force will be

A.100 N


https://dl.doubtnut.com/l/_hQvR6EZCchS2
https://dl.doubtnut.com/l/_Dg8HGn7wKjRC

B.141.4N

C.196 N

D. zero

Answer: A

° Watch Video Solution

— —
18. The magnitudes of two vectors P and @ differ by 1. The magnitude of
their resultant makes an angle of tan~'(3/4) with P. The angle between
Pand Qs
A.45°
B.0°
C.180°

D.90°

Answer: D

[ - 1


https://dl.doubtnut.com/l/_Dg8HGn7wKjRC
https://dl.doubtnut.com/l/_33apLWdvcmT0

| @ Watch Video Solution J

19. Which of the following statement is incorrect

A. a,b,c and d must each be a null vector.

B. The magnitude of (a+c) equals the magni tude of (b+d)

C.The magnitude of a can never be greater than the sum of the

magnitudes of b, cand d

D.b + c must lie in the plane of a and b if a and d are not collinear, and

in the line of a and d, if they are collinear

Answer: A

o Watch Video Solution

20. The resultant of two forces 2P and /2P is 1/I0P The angle between

the forces is


https://dl.doubtnut.com/l/_33apLWdvcmT0
https://dl.doubtnut.com/l/_yq6YCWJOGaaq
https://dl.doubtnut.com/l/_LwodAqqqgLVf

A.30°

B.60°

C.45°

D.90°

Answer: C

o Watch Video Solution

21. Eleven forces each equal to 5N act on a particle simultaneously. If each

force makes an angle 30° with the next one, the resultant of all forces is

A. 15N

B.55N

C.5N

D. zero

Answer: C



https://dl.doubtnut.com/l/_LwodAqqqgLVf
https://dl.doubtnut.com/l/_3xKIGaoRih2K

| o Watch Video Solution

22. Which of the following sets of forces acting simultaneously on a

particle keep it in equilibrium?

A.3N,5N,J0 N

B. 4N,7N,12N

C. 2N,6N,5N

D. 5N,8N,IN

Answer: C

° Watch Video Solution

23.The resultant of two forces 1 and P is perpendicular to ' 1" and equal to

1. What is the value of 'P' and angle between the forces

A2, N, 135°


https://dl.doubtnut.com/l/_3xKIGaoRih2K
https://dl.doubtnut.com/l/_O47fK3cYlC3X
https://dl.doubtnut.com/l/_MPwmQHfxUe4d

B.1/2, N, 150°
C.2N, 120°

D. 2N, 150°

Answer: A

° Watch Video Solution

24. If the difference of two unit vectors is also a vector of unit magnitude,

the magnitude of the sum of the two unit vectors is

A. 1 units
B. 2 units
C. /3 units

D. zero

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_MPwmQHfxUe4d
https://dl.doubtnut.com/l/_IDNZDqCovixR

= = = = = = ) .
25.fP +@Q = R and P —@Q = S ,then R + S”is equal to

A P? 4+ Q?
B.2(P? — 4?)
C.2(P* + Q%)

D.4PQ

Answer: C

o Watch Video Solution

26. The greater and least resultant of two forces are 7 N and 3 N
respectively. If each of the force is increased by 3N and applied at 60°. The
magnitude of the resultant is

A 7N

B.3N


https://dl.doubtnut.com/l/_IDNZDqCovixR
https://dl.doubtnut.com/l/_sXNtbHQ7bLLU
https://dl.doubtnut.com/l/_B4gX9Q5ZELSt

C.10N

D. /129N

Answer: D

° Watch Video Solution

27. Two forces are such that the sum of their magnitudes is 18 N, the
resultant is /228 when they are at 120°. Then the magnitude of the
forces are

A. 12N,6N

B. 13N,5N

C.10N, 9N

D. 16N, 2N

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_B4gX9Q5ZELSt
https://dl.doubtnut.com/l/_62XN5H2nqo1Z

. — 7 — : o
28. Figure shows three vectors a, b and ¢ where R is the midpoint of

PQ. Then which of the following relations is correct?

- —
Aa+b=2c
- 7 =
B.a + b =c
- — —
Ca—b=2c¢
- 7 =
D.a — b =c¢
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_62XN5H2nqo1Z
https://dl.doubtnut.com/l/_HVG0BnbWmOp0
https://dl.doubtnut.com/l/_HhszY6Yijd7a

— - = =
29. The resultant of two vectors P and @ is R.If Q) is doubled then the

— —
new resultant vector is perpendicular to P . Then magnitude of R is :-

P2 —
A. Q
2PQ
B P+ Q
B 0
c.Q
P
D. —
Q
Answer: C

o Watch Video Solution

Exercise 2 Lami S Theorem

1. If 'O" is at equilibrium then the values of the tension 77 and T3

respectively.


https://dl.doubtnut.com/l/_HhszY6Yijd7a
https://dl.doubtnut.com/l/_MKLnd4prGdAb

A. 20N, 30N
B. 201/3, 20N
C.20y/3N, 20,/3N

D. 10N, 30N

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_MKLnd4prGdAb

2. A body of mass /3 kg is suspended by a string to a rigid support. The
body is pulled horizontally by a force F until the string makes an angle of
30° with the vertical. The value of F and tension in the string are.

A.9.8N, 9.8N

B.9.8N, 19.6 N

C.19.6N, 19.6N

D.19.6N, 9.8N

Answer: B

o Watch Video Solution

3. Two light strings of length 4 cm and 3 cm are tied to a bob of weight
500 gm. The free ends of the strings are tied to pegs in the same
horizontal line and separated by 5 cm. The ratio of tension in the longer

string to that in the shorter string is


https://dl.doubtnut.com/l/_MKLnd4prGdAb
https://dl.doubtnut.com/l/_dtrpOI01vrmR
https://dl.doubtnut.com/l/_Uk57vUHY8AiJ

A4:3

B.3:4

C.4:5

D.5:4

Answer: B

o Watch Video Solution

4.A boy is hanging from a horizontal branch of a tree. The tension in the

arms will be maximum when the angle between the arms is

A.0°

B.30°

C.60°

D.120°

Answer: D



https://dl.doubtnut.com/l/_Uk57vUHY8AiJ
https://dl.doubtnut.com/l/_wuzqrjfshJ0u

| ° Watch Video Solution

5. The position vector of a moving particle at't' sec is given by
— 4 ~ 2 . . .
7 = 31 + 4t>j — £k . Its displacement during an interval of t = Is to 3

sec is

~

Aj—k
B.3i +4j — k
C.97 + 365 — 27k

D. 32j — 26k

Answer: D

° Watch Video Solution

6.1f U = 27 — 27 + 3k and the final velocity is v = 2i — 4] + 5k and it

is covered in a time of 10 sec, find the acceleration vector.


https://dl.doubtnut.com/l/_wuzqrjfshJ0u
https://dl.doubtnut.com/l/_6sqyYny7iezp
https://dl.doubtnut.com/l/_nJqvXID553Sa

3i — 25 + 2k

A.
10
B—ﬁi+3+2k
‘ 10
c —3i — 25 + 2k
‘ 10
~j+k
D. ——
5
Answer: D

o Watch Video Solution

7. A train moving at a constnt velocity of 54 km/hr moves eastwards for
30 minuts, then due north with the same speed for 40 minutes. What is
the average velocity of the train during this run? (in km/hr)

A.30

B.35

C.38.6

D.49.3


https://dl.doubtnut.com/l/_nJqvXID553Sa
https://dl.doubtnut.com/l/_5yYuvePdPQ1A

Answer: C

° Watch Video Solution

8. A particle starts from the origin at t = 0 s with a velocity of 10.03 m/s
and moves in plane with a constant acceleration of (8'2 + 23)ms_2.The
y-coordinate of the particle in 2 sec is

A .24 m

B.16'm

C.8m

D.12m

Answer: A

° Watch Video Solution

Exercise 2 Relative Velocity



https://dl.doubtnut.com/l/_5yYuvePdPQ1A
https://dl.doubtnut.com/l/_wuGdAuTjYZCi
https://dl.doubtnut.com/l/_IGLT8OYqL5Yz

1. A train of 150m length is going towards North direction at a speed of
10m /s. A parrot flies at the speed of 5m /s towards South direction
parallel to the railways track. The time taken by the parrot to cross the
train is

A.12 sec

B. 8 sec

C.15 sec

D. 10 sec

Answer: D

o Watch Video Solution

2.The driver of a car moving towards a rocket launching with a speed of 6
ms ! observed that the rocket is moving with speed of 10 ms ' The

upward speed of the rocket as seen by the stationary observer is nearly


https://dl.doubtnut.com/l/_IGLT8OYqL5Yz
https://dl.doubtnut.com/l/_uN9ajY9F0TS5

A dms !

B.6ms

C.8ms !

D.11ms !

Answer: C

o Watch Video Solution

3. An aeroplane is flying with the velocity of V; =800 kmph relative to the
air towards south. A wind with velocity of V5 = 15ms ! is blowing from
West to East. What is the velocity of the aeroplane with respect to the
earth.

A.222.7Tms !

B. 150ms !

C.82ms !

D. 40ms !


https://dl.doubtnut.com/l/_uN9ajY9F0TS5
https://dl.doubtnut.com/l/_PYU00KYQuhcR

Answer: A

° Watch Video Solution

4.1n a harbour, wind is blowing at the speed of 72km /h and the flag on
the mast of a boat anchored in the harbour flutters along the N-E
direction. If the boat starst moving at a speed of 51km /h to the north.
What is the direction of the flag on the mass of the boat?

A. East (approximately)

B. North-East

C. West

D. North West

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_PYU00KYQuhcR
https://dl.doubtnut.com/l/_C5anA36QJOr6

5.The wind is blowing from south at 10 ms !, but to a cyclist it appears
blowing from the east at 10 m.s ~*. The velocity of cyclist is

A.104/2ms ! towards S-W

B.104/2ms ~! towards N-W

C.104/2ms ! towards S-E

D.10y/2ms ! towards N-E

Answer: D

o Watch Video Solution

6. A particles is moving eastwards with a velocity of 5ms ' In 10 s, the

velocity changes to 5ms ! northwards. The average acceleration in this

time is
A. ——— towards norht east
V2ms 2
B. P towards north

2ms


https://dl.doubtnut.com/l/_ndJmumw1rz5a
https://dl.doubtnut.com/l/_kut1zAL2wsUg

C.Zero

D. Tms_2 towards northwest.
2

Answer: D

° Watch Video Solution

7. A Ship A steams down north at a speed of 8 kmph. and ship B due west

at a speed of 6 kmph. The velocity of Aw.r.t.B is.

A.10 kmph, tan~* (%)Nof E

B. 10 kmph, tan ~* (%)EofN
C.10 kmph NE

4
D. 2 kmph, tan ~* (§>NofE

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_kut1zAL2wsUg
https://dl.doubtnut.com/l/_V3quyNpWzzCx
https://dl.doubtnut.com/l/_9QKapMkbchSn

8. Rain drops are falling down ward vertically at 4 kmph. For a
person,moving forward at 3 kmph feels the rain at

A. 7kmph

B. 1 kmph

C. 5kmph

D. 25kmph

Answer: C

o Watch Video Solution

9. A man is travelling at 10.8 kmph in a topless car on a rainy day. He
holds an umbrella at an angle of 37° with the vertical so that he does not

wet. If rain drops falls vertically downwards, what is the rain velocity ?

A lms !

B.2ms !


https://dl.doubtnut.com/l/_9QKapMkbchSn
https://dl.doubtnut.com/l/_Kel95Y3JFudh

C.3ms !

D. 4ms !

Answer: D

o Watch Video Solution

10. When a man is standing, rain drops appears to him falling at 60° from
the horizontal from his front side. When he is travelling at 5 kmph on a
horizontal road they appear to him falling at 30° from the horizontal
from his front side. The actual speed of the rain is (in kmph)

A3

B.4

C.5

D.5./3

Answer: C



https://dl.doubtnut.com/l/_Kel95Y3JFudh
https://dl.doubtnut.com/l/_16EqIl4jMute

l @ yvatch video Solution ]

11. Two ships A and B are 10 km apart on a line running South to North.
Ship A father North is streaming West at 20kmh ' and as ship B is
streaming North at 20kmh~! . What id their distance of closest
approach and how long do they take to reach it ?

A. 54/2km15 min

B. 5¢/2km1.5 min

C. 5v/2km0.5 min

D. 5,/5km 15 sec

Answer: A

o Watch Video Solution

12. A man walking with a speed of 3 km/h finds the rain drops falling

vertically downwards. When the man increases his speed to 6km/h he find


https://dl.doubtnut.com/l/_16EqIl4jMute
https://dl.doubtnut.com/l/_1Jk9rVNl736q
https://dl.doubtnut.com/l/_gB5NxDHnTlEG

that the rain drops are falling making an angle of 30° with the vertical .

Find the speed of the rain drops (in km/h)/

A.4m//s

B.8m//s

c.6m//s

D.5m//s

Answer: A

o Watch Video Solution

13. Wind is blowing from the south at 5ms ! . To a cyclist it appears to
be blowing from the east at 5 ms ! . so that the velocity of the cyclist is
A.5y/2ms ! towards north-west
B. 5v/2ms ~ ! towards north-east

C.5v/2ms ! towards south-west


https://dl.doubtnut.com/l/_gB5NxDHnTlEG
https://dl.doubtnut.com/l/_DWioGLFi6YHm

D.54/2ms ! towards south-east

Answer: B

o Watch Video Solution

14. Rain is falling vertically with a speed of 35m.s ~! . Winds starts blowing

1

after sometime with a speed of 12 ms™ " in east to west direction. In

which direction should a boy waiting at a bus stop hold his umbrella ?
A. At an angle of tan ! (%) with the vertical towards the east.
B. At an angle of tan ! — | with the vertical towards the west.
with the vertical towards the east

C. At an angle of tan !

D. At an angle of tan ~* with the vertical towards the west

N N N
| ot N ot | on
N—— N— T N

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_DWioGLFi6YHm
https://dl.doubtnut.com/l/_AoJZIoOFyEf7
https://dl.doubtnut.com/l/_bUOjeqHNfCQK

15. Two boys are standing at the ends A and B of a ground where AB = a.
The boy at B starts running in a direction perpendicular to AB with
velocity v; . The boy at A starts running simultaneously with velocity v

and catches the other in a time t, where t is

a

/ 2
v2 + vy

a
v+ 1M

A.

B.

Answer: D

o Watch Video Solution

Exercise 2 A Boat In A River

1. A man can swim in still water at a speed of 6 kmph and he has to cross

the river and reach just opposite point on the other bank. If the river is


https://dl.doubtnut.com/l/_bUOjeqHNfCQK
https://dl.doubtnut.com/l/_7Ye1XqCl65ur

flowing at a speed of 3 kmph, he has to swim in the direction

A.30° with the river flow

B.60° with the river flow

C. 135° with the river flow

D. 120° with the river flow

Answer: D

o Watch Video Solution

2. A person can swim in still water at 5 m/s. He moves in a river of velocity
3 m/s. First down the stream next same distance up the steam the ratio
of times taken are

Al:1

B.1:2

C.1:4


https://dl.doubtnut.com/l/_7Ye1XqCl65ur
https://dl.doubtnut.com/l/_6DokVOYIADBc

D.4:1

Answer: C

° Watch Video Solution

3. A man can swim in still water at a speed of 6 kmph and he has to cross
the river and reach just opposite point on the other bank. If the river is
flowing at a speed of 3 kmph, and the width of the river is 2 km, the time

taken to cross the river is (in hours)

w| o w|
CIRE |
o N

4

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_6DokVOYIADBc
https://dl.doubtnut.com/l/_VZ2cGWqw9bXD

4. The velocity of water in a river is 2 kmph, while width is 400 m. A boat is
rowed from a point rowing always aiming opposite point at 8 kmph of
still water velocity. On reaching the opposite bank the drift obtained is
A.93m
B.100.8m

C.112.4m

D.100 m

Answer: D

o Watch Video Solution

5. A person swims at 135° to current of river, to meet target on reaching

opposite point. The ratio of person's velocity to river water velocity is

A /3:1

B.1/2:1


https://dl.doubtnut.com/l/_pqDYlYk9nUlf
https://dl.doubtnut.com/l/_h7jtuPJBOimr

C.1:42

D.1:\/§

Answer: B

° Watch Video Solution

6. A boat moves perpendicular to the bank with a velocity of 7.2 km/h. The

current carries it 150 m downstream, find the velocity of the current. (The

width of the river is 0.5 km).

A 0.4ms 1

B.1.2ms !

C.0.5ms !

D.0.6ms !

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_h7jtuPJBOimr
https://dl.doubtnut.com/l/_dI3rNBTzik2q

1

7. A swimmer is capable of swimming 1.65 ms ™~ in still water. If she swims

directly across a 180m wide river whose current is 0.85 m/s, how far
downstream (from a point opposite her starting point) will she reach ?

A 92.Tm

B. 40m

C.48m

D.20m

Answer: A

o Watch Video Solution

Exercise 2 Oblique Project

1. A body is projected with a velocity 60ms ~'at30° to horizontal . Its

initial velocity vector is


https://dl.doubtnut.com/l/_dI3rNBTzik2q
https://dl.doubtnut.com/l/_ZI1nxkJO0Ilx
https://dl.doubtnut.com/l/_xh4ue4grBKlT

A. 107 + 10,/3j
B. 307 + 30/3i
C.10,/3j

D. 30./3:

Answer: C

o Watch Video Solution

2. A body is projected with velocity 60m/sec at 30 degree horizontal, its
initial velocity vector is ? In the above problem velocity after 3 seconds is-
A. 207 + 20,/3j
B. 304
C.10/3

D. 30./31

Answer: D



https://dl.doubtnut.com/l/_xh4ue4grBKlT
https://dl.doubtnut.com/l/_prR73VSef7eb

| ° Watch Video Solution

3.In the above problem the displacement after 2 s is:
A.30,/37 + 305
B. 60+/31 + 40
C.104/37 + 105

D. 40./37 + 407

Answer: B

° Watch Video Solution

4. A body is projected down from height of 60 m with a velocity 10ms ~*
at angle 30° to horizontal. The time of flight of the body is

[ = 1Oms_2]

A.1s


https://dl.doubtnut.com/l/_prR73VSef7eb
https://dl.doubtnut.com/l/_NBHxyq6ZoObB
https://dl.doubtnut.com/l/_Y9VrEKwkQUpu

B. 2s

C.3s

D. 4s

Answer: D

° Watch Video Solution

5. A body is projected with velocity u such that its horizontal range and

maximum vertical heights are same. The maximum heights is

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_Y9VrEKwkQUpu
https://dl.doubtnut.com/l/_TPWM2n790Oq3

1

6. A stone is projected from the ground with a velocity of 14ms™". One

second later it clears a wall 2m high. The angle of projection is
(g = 10ms_2)

A.45°

B.30°

C.60°

D.15°

Answer: B

o Watch Video Solution

7.The height y and horizontal distance x covered by a projectile in a time
t seconds are given by the equations y = 8¢ — 5t* and x = 6t. If x and y are

measured in metres, the velocity of projection is


https://dl.doubtnut.com/l/_TPWM2n790Oq3
https://dl.doubtnut.com/l/_LkoQeRsN4zeQ
https://dl.doubtnut.com/l/_jdY9jCaDB0EM

A 8ms !
B.6ms

C.14ms !

D.10ms !

Answer: D

o Watch Video Solution

8. A body is projected at an angle of 30° with the horizontal and with a
speed of 30ms 1. What is the angle with the horizontal after 1.5s ?
(g = 10m5*2).

A. zero

B.60°

C.45°

D.90°


https://dl.doubtnut.com/l/_jdY9jCaDB0EM
https://dl.doubtnut.com/l/_TpOXt6MloHET

Answer: A

° Watch Video Solution

9. A ball is projected obliquely with a velocity 49 ms ! strikes the ground

at a distance of 245 m from the point of projection. It remained in air for

A. 10 sec

B. 54/2 sec

C.3 sec

D. 2.5 sec

Answer: B

° Watch Video Solution

10. The potential energy of a projectile at maximum height is 3/4 times

kinetic energy of projection. Its angle of projection is


https://dl.doubtnut.com/l/_TpOXt6MloHET
https://dl.doubtnut.com/l/_BYBUdgDjcvCx
https://dl.doubtnut.com/l/_OdtupcoUOKqV

A.30°

B.45°

C.60°

D. none

Answer: C

o Watch Video Solution

11. Two bodies are thrown from the same point with the same velocity of
50 ms ! . If their angles of projection are complimentary angles and the
difference of maximum heights is 30m, their maximum heights (g=10
m372)

A.50 mand 80 m

B.47.5mand 775 m

C.30mand 60 m

D.25 mand 55 m


https://dl.doubtnut.com/l/_OdtupcoUOKqV
https://dl.doubtnut.com/l/_pNcEfzEYhOmy

Answer: B

° Watch Video Solution

12. A gun fires a bullet at a speed of 140 ms L. If the bullet is to hit a
target at the same level as the gun and at 1km distance, the angle of
projection may be

A.60° or 30°

B.40° or 50°

C.15° or 75°

D.20° or 70°

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_pNcEfzEYhOmy
https://dl.doubtnut.com/l/_BcPMGRTXYvPY

13. A body is projected with velocity 24 ms ™' making an angle 30° with
the horizontal. The vertical component of its velocity after 2s is (g=10
ms ! )

A.8ms ! upward

B.8ms ! down ward

C.32ms ! upward

D. 32ms ! down word

Answer: B

o Watch Video Solution

14. A particle is thrown with velocity u at an angle o from the
horizontal. Another particle is thrown with the same velocity at an angle
o from the verticle. What will be the ratio of times of flight of two

particles ?


https://dl.doubtnut.com/l/_1Zbp6LvLjmAl
https://dl.doubtnut.com/l/_2cxneOLl7Jvj

A tan26:1

B.cot 20:1

C.tanf:1

D.cot0:1

Answer: C

o Watch Video Solution

5
15. The equation of trajectory of a projectile is y = 10z — <§)$2. If we
assume g = 10ms 2 the range of projectile (in meters) is
A. 36
B. 24
C.18

D.9

Answer: C


https://dl.doubtnut.com/l/_2cxneOLl7Jvj
https://dl.doubtnut.com/l/_Cgy0a6Yg9GmA

o Watch Video Solution

16. An object is projected with a velocity of 20ms ! making an angle of
450 with horizontal. The equation for the trajectory is h=Axz — Bz? where
'h' is height, x is horizontal distance, A and B are constants. The ratio A
and B is (g=10m3_2)

Al:5

B.5:1

C.1:40

D.40:1

Answer: D

o Watch Video Solution

17. For a projectile, the ratio of maximum height reached to the square of

flight time is (Take, g = 1Oms*2)


https://dl.doubtnut.com/l/_Cgy0a6Yg9GmA
https://dl.doubtnut.com/l/_Au6zve9uzBH8
https://dl.doubtnut.com/l/_B8k0v7JROBgQ

A.5:4

B.5:2

C.5:1

D.10:1

Answer: A

o Watch Video Solution

18. The speed of a projectile at its maximum height is /3 /2 times its
initial speed. If the range of the projectile is P times the maximum height
attained by it, P is equal to

A4/3

B.2,/3

C.4¢/3

D.3/4


https://dl.doubtnut.com/l/_B8k0v7JROBgQ
https://dl.doubtnut.com/l/_dm2xMZJOZ7Bd

Answer: C

° Watch Video Solution

19. The velocity at the maximum height of a projectile is half of its initial

velocity of projection. The angle of projection is

A.30°

B.45°

C.60°

D.76°

Answer: C

° Watch Video Solution

20. A person throws a bottle into a dustbin at the same height as he is

2m away at an angle of 45°. The velocity of thrown is


https://dl.doubtnut.com/l/_dm2xMZJOZ7Bd
https://dl.doubtnut.com/l/_D6CAVhhTgJ6e
https://dl.doubtnut.com/l/_UsYmGWEdPe4O

Ag

B. /9

C.2g

D. v/2g

Answer: D

o Watch Video Solution

21. A body is projected at angle 30° to horizontal with a velocity 50 ms !

. Its time of flight is (g=10 m / s%)
A.4s
B. 5s
C.6s

D.7s

Answer: B



https://dl.doubtnut.com/l/_UsYmGWEdPe4O
https://dl.doubtnut.com/l/_B8iDfYxR0MHl

| o Watch Video Solution

22. A body is projected at angle 30° to horizontal on a planet with a
velocity of 80 ms ! its time of flight is 4 seconds then acceleration due

to gravity on that planet is

A.125,/3
B. 250,/3
C.125

D. 250

Answer: A

o Watch Video Solution

23. A body is projected at angle 30° to horizontal on a planet with a
velocity of 80 ms ! its time of flight is 4 seconds then acceleration due

to gravity on that planet is


https://dl.doubtnut.com/l/_B8iDfYxR0MHl
https://dl.doubtnut.com/l/_5gG5MILxQPbG
https://dl.doubtnut.com/l/_t2sHdvLBksP7

A 2ms 2
B. 5ms 2

C.10ms 2

D. 20ms 2

Answer: D

o Watch Video Solution

24. Abody is thrown with velocity (4i +3j) metre per second. Its maximum
height is (g =10 ms %)

A.2.5m

B.0.8m

C.0.9m

D.0.45m

Answer: D



https://dl.doubtnut.com/l/_t2sHdvLBksP7
https://dl.doubtnut.com/l/_aSCnrbMqIlD6

| o Watch Video Solution

25. Two particles are projected with same velocity but at angles of

projection 35° and 55°. Then their horizontal ranges are in the ratio of

A 1:2

B.2:1

C.1:1

D.4:1

Answer: C

o Watch Video Solution

26.The potential energy of a projectile at its maximum height is equal to
its kinetic energy there. If the velocity of projection is 20 ms 1, its time

of flight is (g=10 ms %)


https://dl.doubtnut.com/l/_aSCnrbMqIlD6
https://dl.doubtnut.com/l/_EVBxU08Q3CkJ
https://dl.doubtnut.com/l/_zEIZ3TTcGiV5

A. 2s

Answer: B

o Watch Video Solution

27. If the maximum vertical height and horizontal ranges of a projectile

are same, the angle of projection will be

A.45°
B.tan 4
C.tan 2

D.30°

Answer: B



https://dl.doubtnut.com/l/_zEIZ3TTcGiV5
https://dl.doubtnut.com/l/_qrr1wSz3V3lZ

| o Watch Video Solution

28. A body is projected with a certain speed at angles of projection of 6
and 90 — € The maximum height attained in the two cases are 20m and
10m respectively. The range for angle of projection 6 is

A.20m

B.30m

C.60m

D.80 m

Answer: C

o Watch Video Solution

29.From a point on the ground a particle is projected with initial velocity
u, such that its horizontal range is maximum. The magnitude of average

velocity during its ascent is


https://dl.doubtnut.com/l/_qrr1wSz3V3lZ
https://dl.doubtnut.com/l/_cLTaUqXIBrWv
https://dl.doubtnut.com/l/_JAu9zadK6JYB

NG

2
Hu

22

Hu
C.——

2V/2
Vh

V5

Answer: B

o Watch Video Solution

30. the velocity of a projectile at initial point a is (2'2 + 33) m/s. Its

velocity Oinm/s) at point B is

4



https://dl.doubtnut.com/l/_JAu9zadK6JYB
https://dl.doubtnut.com/l/_qymQck87vpx4

A —2i +3jm/s
B.2¢ — 3jm /s
C.2i 4 3jm /s

D. — (22 + 33)m/3

Answer: B

° Watch Video Solution

Exercise 2 Horizontal Projectile Motion

1. A body is projected horizontally from a height of 78.4 m with a velocity

10ms ! .lts velocity after 3 seconds is [g = 10 ms ~ 2] (Take direction of
%
projection on ¢ and vertically upward direction on j)
A. 107 — 30
B.10: + 307

C.20 = 30


https://dl.doubtnut.com/l/_qymQck87vpx4
https://dl.doubtnut.com/l/_vC8kFmWDxdiw

D. 107 + 10,/35

Answer: A

° Watch Video Solution

2. A body is projected horizontally from a height of 78.4 m with a velocity

10 ms ! In the above problem angle made by velocity vector with x axis

after 4 seconds is tan !

A3
B.4
C.5

D.6

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_vC8kFmWDxdiw
https://dl.doubtnut.com/l/_LYqVwW9Gn90u
https://dl.doubtnut.com/l/_wdqn3pI4p3l6

3. A stone is thrown horizontally with velocity g ms ~! from the top of a
tower of height g metre. The velocity with which it hits the ground is (in

msil)

Ag

C.+/3g

D.4g

Answer: C

o Watch Video Solution

4. A body is thrown horizontally from the top of a tower. It reaches the
ground after 4s at an angle 45° to the ground. The velocity of projection
is

A.9.8ms !

B.19.6ms !


https://dl.doubtnut.com/l/_wdqn3pI4p3l6
https://dl.doubtnut.com/l/_b7fTKMK25SOy

C.29.4ms !

D.39.2ms !

Answer: D

° Watch Video Solution

5. Two cliff of heights 120m and 100.4m are separated by a horizontal

distance of 16m. If a car has to reach from the first cliff to the second, the

horizontal velocity of the car should be

A 16ms !

B.4ms !

C.2v

D.8ms !

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_b7fTKMK25SOy
https://dl.doubtnut.com/l/_K5CEnSqi9F7h

6. An aeroplane flying horizontally at an altitude of 490m with a speed of

180 kmph drops a bomb. The horizontal distance at which it hits the

ground is

A.500 m

B. 1000 m

C.250 m

D.50 m

Answer: A

o Watch Video Solution

7. A ball thrown horizontally with velocity v from the top of a tower of
height h reaches the ground in t seconds. If another ball of double the
mass is thrown horizontally with velocity 3v from the top of another

tower of height 4h it reaches the ground in (seconds)


https://dl.doubtnut.com/l/_K5CEnSqi9F7h
https://dl.doubtnut.com/l/_EZkHPLOV12PF
https://dl.doubtnut.com/l/_k7iNrD6rlV0v

A3t /4
B.t/2
C.4t

D. 2t

Answer: D

o Watch Video Solution

8. A ball thrown horizontally with velocity v from the top of a tower of
height h reaches the ground in t seconds. If another ball of double the
mass is thrown horizontally with velocity 3v from the top of another
tower of height 4h it reaches the ground in (seconds). In the above
problem if the first ball reaches the ground at a horizontal distance d, the

second ball reaches the ground at a horizontal distance

A. 6d

B. 3d


https://dl.doubtnut.com/l/_k7iNrD6rlV0v
https://dl.doubtnut.com/l/_CBvj0QpBGpLA

C.12d

D. 4d

Answer: A

o Watch Video Solution

9. A ball is projected horizontally from the top of a building 19.6 m high. If
the line joining the point of projection to the point where it hits the
ground makes an angle of 45° to the horizontal, the initial velocity of the

ball is

A 4.9ms !
B.9.1ms !

C.19.6ms !

D.14.7ms !

Answer: B



https://dl.doubtnut.com/l/_CBvj0QpBGpLA
https://dl.doubtnut.com/l/_mkkZ9kXC3T5o

| ¥ vvatch video sSolution J

10. A body is projected horizontally from the top of a hill with a velocity of
9.8 m/s. What time elapses before the vertical velocity is twice the
horizontal velocity?

A. 0.5 sec

B.1sec

C.2sec

D. 1.5 sec

Answer: C

o Watch Video Solution

11. A stone is projected horizontally with a velocity 9.8ms ~! from a tower
of height 100 m. Its velocity one second after projection is

(9 =9.8ms™?).


https://dl.doubtnut.com/l/_mkkZ9kXC3T5o
https://dl.doubtnut.com/l/_w3xIN2ovznC6
https://dl.doubtnut.com/l/_7fJFtXOlmV6g

A.9.8ms !
B.4.9ms !
C.9.8y/2ms 1

D.4.9v/2ms !

Answer: C

o Watch Video Solution

12. A body is thrown horizontally from the top of a tower of height 5m. It
touches the ground at a distance of 10m from the foot of the tower. The

initial velocity of the body is (g = 10ms *2)

A 2.5ms !
B.5ms !

C.10ms !

D.20ms !


https://dl.doubtnut.com/l/_7fJFtXOlmV6g
https://dl.doubtnut.com/l/_GUxowlWm2Af0

Answer: C

° Watch Video Solution

13. Two thin wood screens A and B are separated by 200m. A bullet
travelling horizontally at a speed of 600ms ! hits the screen A,
penetrates through it and finally emerges out from B making holes in A
and B. If the resistance of air and wood arc negligible, the difference of

heights of the holes in Aand B is

D. zero

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_GUxowlWm2Af0
https://dl.doubtnut.com/l/_Q0TwPO7JO7N6
https://dl.doubtnut.com/l/_cJT82FLkpmqo

14. The height and width of each step of a staircase are 20cm and 30cm
respectively. A ball rolls off the top of a stair with horizontal velocity v and
hits the fifth step. The magnitude of v is (g=10 ms ~2)

A.1.5\/5ms*

B.3y/5ms *

C.7.5ms !

D.1.5ms !

Answer: A

° Watch Video Solution

Exercise 2 Circular Motion

1. A point on the rim of a wheel 3 m in diameter has linear velocity of 18

ms ! .The angular velocity of the wheel is


https://dl.doubtnut.com/l/_cJT82FLkpmqo
https://dl.doubtnut.com/l/_5qQOOvBnfCIH

A drads !

B.12rads !

C.6rads !

D. 18rads !

Answer: B

o Watch Video Solution

2. A car is moving with a speed of 30 ms ! on a circular path of radius

2

500 m. If its speed is increasing at the rate of 2 ms™ ° , the net

acceleration of the car is
A 3.6ms 2
B.2.7ms 2
C.1.8ms 2

D. 2ms 2


https://dl.doubtnut.com/l/_5qQOOvBnfCIH
https://dl.doubtnut.com/l/_SuY1VBk32uok

Answer: B

° Watch Video Solution

3. The speed of a motor increases from 1200 rpm to 1800 rpm in 20 S.

How many revolutions does it make in this period of time?

A.400

B. 200

C.500

D. 800

Answer: C

° Watch Video Solution

4.The angular frequency of a fan increases from 30 rpm to 60 rpm in 7s.

A dust particle is present at a distance of 20 cm from axis of rotation. The


https://dl.doubtnut.com/l/_SuY1VBk32uok
https://dl.doubtnut.com/l/_r7TcCjIKikFa
https://dl.doubtnut.com/l/_ed9pcjyxael1

tangential acceleration of the particle in ns is

A.0.8ms 2

B.0.34ms 2

C.0.2ms 2

D.1.2ms 2

Answer: C

o Watch Video Solution

5. A cyclist is riding with a speed of 27 kmh~! . As he approaches a
circular turn on the road of radius 80m, he applies brakes and reduces his

1

speed at the constant rate of 0.50ms™ " every second. The net

acceleration of the cyclist on the circular turn is
A.0.68ms 2
B.0.86ms

C.0.56ms 2


https://dl.doubtnut.com/l/_ed9pcjyxael1
https://dl.doubtnut.com/l/_NPXisomZBz94

D.0.76ms 2

Answer: B

° Watch Video Solution

6. Two stones of masses m and 2m are whirled in horizontal circles, the
heavier one in the radius 2 and the lighter one in radius r. The tangential
speed of lighter stone is n times that of the value of heavier stone when
they experience same centripetal forces. The value of n is

Al

B.2

C.3

D.4

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_NPXisomZBz94
https://dl.doubtnut.com/l/_mLoBOuMWWP0x

7.The x and y coordinates if the particle at any time are z = 5¢ — 2t* and
t = 10t respectively, where x and y are in meters and t in second.The
acceleation of the aprticleatt=2s is

A —8m /s

B.O

C.—5m/s?

D. —4m /s>

Answer: D

o Watch Video Solution

Exercise 3 Parallelogram Law Triangle Law Polygon Law

— —
1. Magnitude of resultant of two vectors P and @ is equal to magnitude

— — — —
of P .Find the angle between ) and resultant of 2 P and Q .


https://dl.doubtnut.com/l/_imcD4Nt8x7iF
https://dl.doubtnut.com/l/_RLnVZJZbzIHk

A.30°

B.90°

C.60°

D. 120°

Answer: B

o Watch Video Solution

2.Three forces are acting on a particle of mass m intially in equilibrium. If
the first two forces (R; and R,) are perpendicular to each other and
suddenly the third force (R3) is removed, then the acceleration on the
particle is

A. Fl /m

B. Fla F3 /mF1

C. (F2 - F3) /m

D.Fg/m


https://dl.doubtnut.com/l/_RLnVZJZbzIHk
https://dl.doubtnut.com/l/_gDVa8d9Yv8E5

Answer: A

° Watch Video Solution

3. The square of the resultant of two forces 4N and 3 N exceeds the

square of the resultant of the two forces by 12 when they are mutually

perpendicular. The angle between the vectors is

A.30°

B.60°

C.90°

D.120°

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_gDVa8d9Yv8E5
https://dl.doubtnut.com/l/_ZnLapAoy05cx

4. A person moving on a motor cycle in a ground takes a turn through
60° on his left after every 50m. Then find the magnitude of displacement

suffered by him after 9th turn

D wh ¢

A. 100 m

B.50 m

C.50/3

D.20m

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_4WUFAbuDmh53

Exercise 3 Lamni S Theorem

1. If four forces act at a point 'O' as shown in the figure and if O is in

equilibrium then the value of '8’ & 'P' are

$ion
P
B
-.
450 10N
02 N
A.15°,104/2N
B.45°, 10N
C.75°,10v/2N

D.90°, 20N


https://dl.doubtnut.com/l/_4WUFAbuDmh53
https://dl.doubtnut.com/l/_8oUC4Rv246nY

Answer: D

° Watch Video Solution

2. The components of a vector along the x- and y- directions are (n + 1)
and 1, respectively. If the coordinate system is rotated by an angle
6 = 60°, then the components change to n and 3. The value of n is

A2

B.3

C.25

D.3.5

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_8oUC4Rv246nY
https://dl.doubtnut.com/l/_FcaawebsetUl

3. A mass M kg is suspended by a weightless string. The horizontal force

required to hold the mass at 60° with the vertical is

Answer: B

o Watch Video Solution

Exercise 3 Motion In A Plane

1. Two particles having position vectors r; =

= (3'2 + 53) metres and
Ty = ( — 57 — 3_}) metres are moving with velocities
v = (4'2 + 33)m/3 and vy = <a'z + 73>m/3. If they collide after 2

seconds, the value of « is


https://dl.doubtnut.com/l/_Yslb9DVw6YWb
https://dl.doubtnut.com/l/_FICKygryw3OF

A2

B.4

C.6

D.8

Answer: D

o Watch Video Solution

2. A particle moving with a velocity equal to 0.4ms 1 is subjected to an
acceleration of 0.15ms 2 for 2 seconds in a direction at right angles to
the direction of motion. The magnitude of the final velocity is

A.0.3ms !

B.0.4ms !

C.0.5ms !

D.0.7ms !



https://dl.doubtnut.com/l/_FICKygryw3OF
https://dl.doubtnut.com/l/_cimF0t7MZvsy

Answer: C

° Watch Video Solution

3. A particle has an initial velocity 31 + 33’ and acceleration of
0.417 + 0.33. Its speed after 10s is

A.10 units

B. 74/2 units

C.7 units

D. 8.5 units

Answer: B

° Watch Video Solution

4. A particle starts from the origin at t =0 with a velocity of 10.03 m/s and

moves in the X-Y plane with a constant acceleration of


https://dl.doubtnut.com/l/_cimF0t7MZvsy
https://dl.doubtnut.com/l/_XcqLbC2LkTVf
https://dl.doubtnut.com/l/_Yp1G3bCScv90

8.00 +2. —jm/s

What is the speed of the particle at that time?
A t=2s
B. t=4s
C.t=3s

D. t=1s

Answer: A

o Watch Video Solution

5. An aeroplane is to go along straight line from A to B, and back again.
The relative speed with respect to wind is V. The wind blows
perpendicular to line AB with speed v. The distance between A and B is |.

The total time for the round trip is:

A.a,b,d are correct

B. a, b, c are correct


https://dl.doubtnut.com/l/_Yp1G3bCScv90
https://dl.doubtnut.com/l/_zdA4DbLjWdwe

C.only a, d are correct

D.only b, d are correct Relative velocity

Answer: A

° Watch Video Solution

Exercise 3 Relative Velocity

1. A ship is moving due east with a velocity of 12 m/ sec, a truck is moving

across on the ship with velocity 4 m/sec. A monkey is climbing the vertical
pole mounted on the truck with a velocity of 3m/sec. Find the velocity of
the monkey as observed by the man on the shore

A. 10 m/sec

B. 15 m/sec

C.13 m/sec

D. 20 m/sec


https://dl.doubtnut.com/l/_zdA4DbLjWdwe
https://dl.doubtnut.com/l/_iPfnZLLrl3sr

Answer: C

° Watch Video Solution

2. Two stones are projected from the top of a tower in opposite
directions, with the same velocity V but at 30° & 60° with horizontal

respectively. The relative velocity of first stone relative to second stone is

A2V

B. 2V

D.

2V
C.—
V3
v
V2

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_iPfnZLLrl3sr
https://dl.doubtnut.com/l/_lGbT1iCQr9TT

3. When two bodies approach each other with the different speeds, the
distance between them decreases by 120 m for every one minute. If they
are moving in direction, the distance between them increases by 90 m for

very one minute. The speeds of the bodies are

A.2ms ! and 0.5ms !
B.3ms ! and 2ms !

C.1.75ms ! and 0.25ms !

D.2.5ms ! and 0.5ms !

Answer: C

o Watch Video Solution

4. Rain pouring down at an angle a with the vertical has a constant speed
of 10 m/s. A woman runs against the rain with a speed of 8 m/s and sees
that the rain makes an angle b with the vertical. Find the relation

between a and p.


https://dl.doubtnut.com/l/_kzkBA9PBmfMq
https://dl.doubtnut.com/l/_9pupPD4jV2nn

8 + 10sin«

Atanf = 10 cos o
B.tanf8 = m

10sin

C.tanf — 10sin
8 4+ 10cos «

D.tanf — 10cos.a
8 4+ 10sin«

Answer: A

o Watch Video Solution

5.A ship A is moving Westwards with a speed of 10kmh ~'° and a ship B
100 km South of A, moving Northwards with a speed of 10kmh ! The

time after which the distance between them becomes shortest is

A.5y/2h
B.104/h

C.0Oh

D. 5h


https://dl.doubtnut.com/l/_9pupPD4jV2nn
https://dl.doubtnut.com/l/_IY5HwyDeZ8gM

Answer: D

° Watch Video Solution

Exercise 3 A Boat In A River

1. The velocity of a boat in still water is 10 m/s. If water flows in the river

with a velocity of 6 m/s what is the difference in times taken to cross the
river in the shortest path and the shortest time. The width of the river is

80 m.

A 1s

B. 10s

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_IY5HwyDeZ8gM
https://dl.doubtnut.com/l/_pYd1VGp02xwd

2. A river is of width 120m which flows at a speed pf 8ms . If a man
swims with a speed of 5ms ! at an angle of 127° with the stream, his
drift on reaching other bank is

A.50 m

B.150 m

C.200m

D.300m

Answer: B

o Watch Video Solution

3. A boatman finds that he can save 6s in crossing a river by the quickest
path than by the shortest path. If the velocity of the boat and the river

be, respectively, 17ms ™~ 1 and 8ms !, find the river width.


https://dl.doubtnut.com/l/_pYd1VGp02xwd
https://dl.doubtnut.com/l/_ntJBizkXpKge
https://dl.doubtnut.com/l/_RyK1dxieA67A

A.675m

B.765 m

C.567 m

D.657 m

Answer: B

° Watch Video Solution

Exercise 3 Oblique Projection

1. A projectile is thrown at an angle of 30° with a velocity of 10m/s. the

change in velocity during the time interval in which it reaches the highest
point is

A.10 m/s

B.5m/s

C.5/3m/s


https://dl.doubtnut.com/l/_RyK1dxieA67A
https://dl.doubtnut.com/l/_EVWHzPxi6otc

D.10y/3m /s

Answer: B

° Watch Video Solution

2. A body projected obliquely with velocity 19.6ms ™! has its kinetic
energy at the maximum height equal to 3 times its potential energy
there. Its position after t second of projection from the ground is (h =

maximum height)

N @
Wl AT N

O
>

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_EVWHzPxi6otc
https://dl.doubtnut.com/l/_glVCHsRJo7RI

3.1t is possible to project a particle with a given speed in two possible
ways so that it has the same horizontal range 'R'. The product of time
taken by it in the two possible ways is

AR/g

B.2R/g

C.3R/g

D. 4R/g

Answer: B

o Watch Video Solution

4.A ball A'is projected from the ground such that its horizontal range is
maximum. Another ball B is dropped from a height equal to the maximum

range of A. The ratio of the time of flight of A to the time of fall of B is

A 2:1


https://dl.doubtnut.com/l/_D33qwdurymLw
https://dl.doubtnut.com/l/_WqiqCbRezz0P

B.1:2

C.1:1

D.1:4/2

Answer: C

° Watch Video Solution

5. A particle is projected from the ground with velocity u making an angle

0 with the horizontal. At half of its maximum heights,

A. its horizontal velocity is u cos 6

u sin 6
V2
1
1+ cos?0\?
2

B. its vertical velocity is

C. its velocity is (

D. all the above are true

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_WqiqCbRezz0P
https://dl.doubtnut.com/l/_2z65DnoRH6BC

6. A hose pipe lying on the ground shoots a stream of water upward at an
angle 60° to the horizontal at a speed of 20ms ~!. The water strikes a
wall 20m away at a height of (g = 10m32)

A 1464 m

B.732m

C.29.28 m

D.10m

Answer: A

o Watch Video Solution

7. A body is projected with a velocity u at an angle of 60° to the
horizontal. The time interval after which it will be moving in a direction of

30° to the horizontal is


https://dl.doubtnut.com/l/_2z65DnoRH6BC
https://dl.doubtnut.com/l/_J7felFt0v0hL
https://dl.doubtnut.com/l/_OH2HqSYlTor3

Answer: A

o Watch Video Solution

8. A body of mass 2kg is projected from the ground with a velocity
20ms ! at an angle 30° with the vertical. If ¢; is the time in seconds at
which the body is projected and t, is the time in seconds at which it
reaches the ground, the change in momentum in kgms ! during the

time (ty — t1) is

A. 40
B.40,/3

C.50,/3


https://dl.doubtnut.com/l/_OH2HqSYlTor3
https://dl.doubtnut.com/l/_kI10M8ZOUoc3

D. 60

Answer: B

° Watch Video Solution

9. The maximum distance to which a man can throw a ball by projecting it
horizontally from a height h is h. The maximum distance to which he can
throw it vertically up is

A h

B. 2h

C.h/2

D.h /4

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_kI10M8ZOUoc3
https://dl.doubtnut.com/l/_7vUFVNELcmzZ
https://dl.doubtnut.com/l/_2usoHJQcg7wO

10. A body projected at 45° with a velocity of 20 m/s has a range of 10m.

The decrease in range due to air resistance is (g = lOmsfl)

A.O
B.10m
C.20m

D.30m

Answer: D

o Watch Video Solution

11. A particle is projected from the ground with an initial speed u at an

angle 6 with the horizontal. The average velocity of the particle between

its point of projection and highest point of trajectory is

v1+ 2cos’ 0
\/1+ 2sin%6

A

[CIRS

B.

RS


https://dl.doubtnut.com/l/_2usoHJQcg7wO
https://dl.doubtnut.com/l/_wMwNxFhPiJDg

C. %\/1 + 3cos’ 0

D.wvcos 6

Answer: C

° Watch Video Solution

12. A ball of mass 1 kg is projected with a velocity of 204/2 m/s from the
origin of an xy co-ordinate axis system at an angle 45° with x-axis
(horizontal). The angular momentum [In S| units] of the ball about the
point of projection after 2 s of projection is [take g = 10m /s%] (y - axis is
taken as vertical).

A.O01rad/s

B.0.2 rad/s

C.0.3rad/s

D. 0.4 rad/s

Answer: B


https://dl.doubtnut.com/l/_wMwNxFhPiJDg
https://dl.doubtnut.com/l/_CslfVqfeJpEK

o Watch Video Solution

13. Two seconds after projection, a projectile is travelling in a direction
inclined at 30° to the horizontal. After one more second, it is travelling
horizontally. Find the magnitude and direction of its velocity.
A.10,/3ms !
B.20 m/s

C.10 m/s

D.20./3m /s

Answer: D

o Watch Video Solution

14. A stone is projected from the top of a tower with velocity 20ms ~*

making an angle 30° with the horizontal. If the total time of flight is 5s

and g = 10ms 2


https://dl.doubtnut.com/l/_CslfVqfeJpEK
https://dl.doubtnut.com/l/_rcZNLiJSxLXr
https://dl.doubtnut.com/l/_BWUypwDt6UrB

A. the height of the tower is 75m
B. the maximum height of the stone from the ground is 80m
C. both of the above are true

D. none of the above is true

Answer: C

o Watch Video Solution

15.1t is possible to project a particle with a given velocity in two possible
ways so as to make it pass through a point at a distance r from the point
of projection. The product of times taken to reach this point in the two

possible ways is then proportional to


https://dl.doubtnut.com/l/_BWUypwDt6UrB
https://dl.doubtnut.com/l/_e6KzsljBa85j

Answer: B

o Watch Video Solution

16. A two particles P and Q are separated by distance d apart. P and Q
move with velocity v and u making an angle 60° and 6 with line PQ the
graph between their relative separation (8) when time t is shown in figure

(2). The velocity v in terms of u

u

B. —
V3

C.u

D.

Answer: B


https://dl.doubtnut.com/l/_e6KzsljBa85j
https://dl.doubtnut.com/l/_LmcLbD5ufQuk

o Watch Video Solution

17. Two inclined planes OA and OB intersect in a horizontal plane having
their inclinations a and B with the horizontal as shown in figure. A
particle is projected from P with velocity u along a direction

perpendicular to plane OA. The particle strikes plane OB perpendicularly

at Q.

®

Q

If « = 30°, 8 = 30° the time of flight from Pto Q is

g
" tana — tan 3

gt

" tana — tanf3
t
" g(tana — tan B)
‘ gt
g(tana — tan f)



https://dl.doubtnut.com/l/_LmcLbD5ufQuk
https://dl.doubtnut.com/l/_JgJfgOiEaLiD

Answer: B

° Watch Video Solution

18. If v; and vy be the velocities at the end of focal chord of projectile

path and u is the velocity at the vertex of the path, then

A.1—|—

B. +

:N|,_. e | =

11
ol 2
11
-
2

C.v%—i—vg =u

D.u = v; + vy

Answer: B

° Watch Video Solution

19. A projectile is fired with a velocity u at right angles to the slope, which

is inclined at an angle 6 with the horizontal. Derive an expression for the


https://dl.doubtnut.com/l/_JgJfgOiEaLiD
https://dl.doubtnut.com/l/_3JaOk9Ti5yPw
https://dl.doubtnut.com/l/_zqG7dCHCMal4

distance R to the point of impact.

2

2 2
A2 tang

g

2

n
B. —sec0
g

2 2

c. 2% tan?0
g
2

2
D. Ltan@sec@
g

Answer: D

o Watch Video Solution

20. In figure shown below, the time taken by the projectile to reach from A

to B is t then, the distance AB is equal to


https://dl.doubtnut.com/l/_zqG7dCHCMal4
https://dl.doubtnut.com/l/_8koOUa2Tgb0j

\/§ut

B.

C.+/3ut

D. 2ut

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_8koOUa2Tgb0j

21. At a certain height a body at rest explodes into two equal fragments
with one fragment receiving a horizontal velocity of 10ms . The time
interval after the explosion for which the velocity vectors of the two
fragments become perpendicular to each other is (g = 10ms_2)

A ls

B. 2s

C.1.5s

D.175s

Answer: A

o Watch Video Solution

22. In the above problem, this horizontal distance between the two

fragments when their position vectors are perpendicular to each other is

A.10m


https://dl.doubtnut.com/l/_gvaH4loYX3TK
https://dl.doubtnut.com/l/_f5C5s1oA1AP2

B.20m

C.40m

D.50 m

Answer: B

° Watch Video Solution

23. In the above problem, the time taken by the displacement vectors of

the two fragments to become perpendicular to each other is

A.1s

B. 1.5s

C.2s

D. 4s

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_f5C5s1oA1AP2
https://dl.doubtnut.com/l/_Cxky2zgfCrnq

24. In the above problem, this horizontal distance between the two

fragments when their position vectors are perpendicular to each other is

A.40m

B.20m

C.10 m

D.5m

Answer: A

o Watch Video Solution

25. At a certain height a shell at rest explodes into two equal fragments.
One of the fragments receives a horizontal velocity u. The time interval

after which, the velocity vectors will be inclined at 120° to each other is

Uu

V39


https://dl.doubtnut.com/l/_Cxky2zgfCrnq
https://dl.doubtnut.com/l/_tjYYcjLpuorq
https://dl.doubtnut.com/l/_tyJVM1cubYzE

3
g V3u
g
2u
V39

u

21/3g

Answer: A

° Watch Video Solution

Exercise 3 Circular Motion

1. A particle 'P' is moving in a circle of radius 'a' with a uniform speed 'u' 'C’

is the centre of the circle and AB is a diameter. The angular velocity of P
about A and C are in the ratio

Al:1

B.1:2

C.2:1

D.4:1


https://dl.doubtnut.com/l/_tyJVM1cubYzE
https://dl.doubtnut.com/l/_C5y9njtQB5m3

Answer: B

° Watch Video Solution

2. Starting from rest a wheel rotates with uniform angular acceleration
orrads ~ 2. After 4s, if the angular acceleration ceases to act, its angular
displacement in the next 4s is

A.8mrad

B. 167rad

C.24nrad

D. 327wrad

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_C5y9njtQB5m3
https://dl.doubtnut.com/l/_vNbE7kSKKMeh

3. A cyclist is riding with a speed of 27 kmh ! . As he approaches a
circular turn on the road of radius 80m, he applies brakes and reduces his
speed at the constant rate of 0.50ms~ ! every second. The net
acceleration of the cyclist on the circular turn is

A.0.5m / s?

B.0.8m /s>

C.0.86m /s

D. 1m / s®

Answer: C

o Watch Video Solution

4. A particle is moving along a circular path in xy-plane. When it crosses x-

axis, it has an acceleration along the path of 1.5m/32, and is moving with


https://dl.doubtnut.com/l/_cHzqyzyLkDQ6
https://dl.doubtnut.com/l/_3OjT8NqrOJr8

a speed of 10m/s in -ve y - direction. The total acceleration is

Y

A
Iﬁfffsr-;;;;:;h\\
.
/ X
Y
[.5ms

A 507 — 1.55m / 52
B.10:; — 1.55m /s>
C.—507 — 1.5jm /s

D.1.5% — 50jm / s>

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_3OjT8NqrOJr8

5. A particle moves on a circle of radius r with centripetal acceleration as
function of time as a, = k*rt?, where k is a positive constant. Find the
following quantities as function of time at an instant :

(a) The speed of the particle

(b) The tangential acceleration of the particle

( ¢) The resultant acceleration, and

(d) Angle made by the resultant acceleration with tangential acceleration

direction.

A kt?

B. kr

Ckrvktt +1

D. krvk2rt — 1

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_IUsIMLlm2zc3

6. The position vector of a particle R as a function of time is given by

R = 4sin(27)i + 4cos(2m)j

where R is in meter, is in second and i and 3 denote unit cvectors along x
along a and y- direction, respectively. Which one of the following

statement is wrong of particle ?

A. Path of the particle is a circle of radius 4 meter

%
B. Acceleration vectors is along — R

2
. . v . ,
C. Magnitude of acceleration vector is R where v is the velocity of

particle

D. Magnitude of the velocity of particle is 8 meter/ second.

Answer: D

o Watch Video Solution

7. A particle moves in a circular path such that its speed v varies with

distance as v = a,/s where « is a positive constant. Find the


https://dl.doubtnut.com/l/_aNLuwYfIAB2s
https://dl.doubtnut.com/l/_rgMwLoCoGMtJ

acceleration of particle after traversing a distance S?

Ao 1 S?
s 1 o2

B.a2, |~ + Sl
NI TR

S2

C. — 4+ —
« 5 + o2

D. a? 1 + ik
s 5 2

Answer: B

° Watch Video Solution



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

