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PHYSICS

BOOKS - CENGAGE PHYSICS (ENGLISH)

KINEMATICS-2

lllustration

1. A projectile is fired with a speed u at an

angle 6 with the horizontal. Find its speed


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_14geVpteAEb2

when its direction of motion makes an angle o

with the horizontal.

° Watch Video Solution

2. Which of the path (I) or (ll) of a projectile
has more time of flight ? Use necessary

assumptions.

° Watch Video Solution



https://dl.doubtnut.com/l/_14geVpteAEb2
https://dl.doubtnut.com/l/_5UcnqbT9DIg6

3. A grasshopper can jump upto a height h
Find the maximum distance through which it

can jump along the horizontal ground.

o Watch Video Solution

4. The range of a projectile at an angle 8 is
equal to half of the maximum range if thrown
at the same speed. The angel of projection 8 is

given by

° Watch Video Solution



https://dl.doubtnut.com/l/_iXNnPtJmTB0Q
https://dl.doubtnut.com/l/_ClJWMBVy2dk9

5. A batsman deflects a ball by an angle of 45°

without changing its initial speed which is
m : ,

equal to 54]-37 . What is the impulse

imparted to the ball ? ( Mass of the ball is 0.15

kg)

o Watch Video Solution

6. The horizontal range of a projectile is 2./3
times its maximum height. Find the angle of

projection.


https://dl.doubtnut.com/l/_ClJWMBVy2dk9
https://dl.doubtnut.com/l/_GZK5nXhURDfK
https://dl.doubtnut.com/l/_h9qlPX98ZhO3

° Watch Video Solution

7. A bulley with muzzle velocity 100ms ~ ' is to
be shot at a target 30m away in the same
horizontal line. How high above the target

must the rifle be aimed so that the bullet will


https://dl.doubtnut.com/l/_h9qlPX98ZhO3
https://dl.doubtnut.com/l/_AbUcfmqtV2Fy

hit the target ?

o Watch Video Solution

8. Two particles A and B are projected from
the same point in different directions in such

a manner that vertical components of their


https://dl.doubtnut.com/l/_AbUcfmqtV2Fy
https://dl.doubtnut.com/l/_gIvpcsvRjaKK

initial velocities are same (Fig. 5.8). Find the

ratio of range.

o Watch Video Solution



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

9. Four cannon balls, (1), (2),(3), and (4)
are fired from level ground. Cannon ball (1) is
fired at an angle of 60° above the horizontal

and follows the path shown in (Fig. 5.9).

Cannon balls (2) and (3) are fired at angle of

45° and (4) is fired at an angle of 30° above


https://dl.doubtnut.com/l/_06iUZvd44aDK

the horozontal. Which cannon ball has the

largest initial speed ?

° Watch Video Solution

10. In this given reactions,

OH

Brz/CSZ
273 K

l(i) CHCl,, ag.NaOH

> X

(ii) dil. HCI
Y


https://dl.doubtnut.com/l/_06iUZvd44aDK
https://dl.doubtnut.com/l/_LIKnzCNspk84

X and Y are respectively

° Watch Video Solution

11. (Figure 5.11) shows two positions A and B
at the same height h above the ground. If the
maximum height os the projectile is H, then

determine the time t elapses between the


https://dl.doubtnut.com/l/_LIKnzCNspk84
https://dl.doubtnut.com/l/_23cVXiABFYiR

positions A and B in terms of H.

o Watch Video Solution

12. A jet of water is projected at an angle
6 = 45° with horizontal from point A which is
situated at a distance

r = 0A = (a)l/2m, (b)2m from a vertical


https://dl.doubtnut.com/l/_23cVXiABFYiR
https://dl.doubtnut.com/l/_jX6tv1n2jh2e

wall. If the speed of projection s

vg = v/ 10ms !, find point P of strinking of

the water jet with the vertical wall.

o Watch Video Solution

13. A particle is projected from the ground at

t = 0 so that on its way it just clears two


https://dl.doubtnut.com/l/_jX6tv1n2jh2e
https://dl.doubtnut.com/l/_RKqEG3DeuF3o

vertical walls of equal height on the ground.
The particle was projected with initial velocity
u and at angle 6 with the horiozontal. If the
particle passes just grazing top of the wall at
timet = t; and t = t,, then calculate.

(a) the height of the wall.

(b) the time t; and %5 in terms of height of
the wall.

Write the expression for calculating the range
of this projectile and separation between the

walls.

o Watch Video Solution



https://dl.doubtnut.com/l/_RKqEG3DeuF3o

14. From a point on the ground at a distance a
from the foot of a pole, a ball is thrown at an
angle of 45°, which just touches the top of
the pole and strikes the ground at a distance
of b, on the outer side of it. Find the height of

the pole.

o Watch Video Solution

15. A particle is thrown over a triangle from

one end of a horizontal base and after grazing


https://dl.doubtnut.com/l/_1ryANNpty7CS
https://dl.doubtnut.com/l/_NW5C4gDUlu2n

the vertex falls on the other end of the base. If
a and (8 be the base angles and 6 the angle
of projection, prove that

tanf = tana + tan 3.

o Watch Video Solution

16. A particle projected atv a definite angle

to the horizontal passes through points
(a,b) and (b, a), referred to horizontal and
vertical axes through the points of projection.

Show that :


https://dl.doubtnut.com/l/_NW5C4gDUlu2n
https://dl.doubtnut.com/l/_de2APmALMDke

a? + ab + b?
a-+b '

(@) The horizontal range R =

(b) The angle of projection o is given by

fan L a®? + ab + b?
ab ‘

o Watch Video Solution

17. A rubber ball escapes from the horizontal
roof with a velocity v = 5ms ~'. The roof is
situated at a height, h = 20m. If the length of

each car is equal to ;7 = 4m, with which car


https://dl.doubtnut.com/l/_de2APmALMDke
https://dl.doubtnut.com/l/_puPN9jy0wgbj

will the ball hit ?

o Watch Video Solution

18. (a) With what velocity (vg) should a ball be
projected horizontally from the top of a tower
so that the horizontal distance on the ground
is nH, where H is the height of the tower ?

(b) Also determine the speed of the ball when


https://dl.doubtnut.com/l/_puPN9jy0wgbj
https://dl.doubtnut.com/l/_HvoE98xcQWDW

it reaches the ground.

o Watch Video Solution

19. A relief food package is dropped from a
airplane which is moving horizontal with a

velocity of 30ms ! at a height A = 50m. Find


https://dl.doubtnut.com/l/_HvoE98xcQWDW
https://dl.doubtnut.com/l/_pul7lc5YVdIn

the (a) time of flight of the package, (b)
location of the point of striking of the food
package, (c ) velocity of the package at the

time of striking the ground, and (d)

displacement of the food package.

o Watch Video Solution



https://dl.doubtnut.com/l/_pul7lc5YVdIn

20. A ball is thrown from the top of a building
45m high with a speed 20ms ' above the
horizontal at an angle of 30°. Find

(@) The time taken by the ball to reach the
ground.

(b) The speed of ball just before it touches the

ground.

o Watch Video Solution



https://dl.doubtnut.com/l/_aGeR996s44e4

21. A boy of height 1.5m, making move on a

skateboard due east with velocity dms 1,

throws a coin vertically up a velocity of 3ms !
relative to himself.

(@) Find the total displacement of the coin
relative to ground till it comes to the hand of
the boy.

(b) What isthe maximum height attained by

the coin wir.t. to ground ?

o Watch Video Solution



https://dl.doubtnut.com/l/_f1y8EspnqVV8
https://dl.doubtnut.com/l/_VGyh1tOL4SuI

22. A shell is projected from a gun with a
muzzle velocity, u. The gun is fitted with a
trolly car at an angle 6 as shown in (Fig. 5.33).
If the trolley car is made to move with
constant velocity v towards right, find the

(@) horizontal range of the shell relative to
ground.

(b) horizontal range of the shell relative to a

person travelling with trolley.



https://dl.doubtnut.com/l/_VGyh1tOL4SuI

‘ ° Watch Video Solution

23. A man is standing on a rail road car
travelling with a constant speed of
v = 10ms 1 (Fig . 5.34). He wishes to throw a
ball through a stationary hoop 5m above the
height of his hands in such a manner that the
ball will move horizontally as it passes
through the hoop. He throws the ball with a
speed of 12.5ms ~! wrt. himself.

(@) What must be the vertical component of

the initial velocity of the ball ?


https://dl.doubtnut.com/l/_VGyh1tOL4SuI
https://dl.doubtnut.com/l/_EKUTXUP9E6Qv

(b) How many seconds after he releases the
ball will it pass through the hoop ?

( c) At what horizontal distance in front of the

loop must he release the ball ?

o Watch Video Solution



https://dl.doubtnut.com/l/_EKUTXUP9E6Qv

24. A person is standing on a truck moving
with a constant velocity of 147 m/s o a
hrozontal road. The man throws a ball in such
a way that it returns to the truck after the
truck has moved 58.8 m. Find the speed and
the angle of projection. a. as seen from the

truck b. as seen fromt the road.

o Watch Video Solution



https://dl.doubtnut.com/l/_2Y457I4NFtxF

25. A particle is projected with velocity u at
angle 6 with horizontal. Find the time when
velocity vector is perpendicular to initial

velocity vector.

o Watch Video Solution

26. Two inclined planes OA and OB having
inclinations 30° and 60° with the horizontal
respectively intersect each other at O, as

shown in figure. A particle is projected from


https://dl.doubtnut.com/l/_h8t3iGEEAwaC
https://dl.doubtnut.com/l/_UTcl6QkYzFvq

point P with velocity u = 10,/3m /s along a
direction perpendicular to plane OA. If the
particle strikes plane OB perpendicular at Q.

Calculate.

(a) time of flight,
(b) velocity with which the particle strikes the

plane OB,


https://dl.doubtnut.com/l/_UTcl6QkYzFvq

(c) height h of point P from point O,

(d) distance PQ. (Take g = 1Om/s2)

° Watch Video Solution

27. A truck starts from rest and accelerates
uniformly at 2.0ms 2 . At t =10 s , a stone is
dropped by a person standing on the top of
the truck ( 6 m high from the ground). What
are th (a) velcity , and (b) acceleration of the

stone at t =11s ? (Neglect air resistance ).

° Watch Video Solution



https://dl.doubtnut.com/l/_UTcl6QkYzFvq
https://dl.doubtnut.com/l/_eLucoKJBe8Yn

28. A body is thrown at an angle 6, with the

horizontal such that it attains a speed equal

| 2
to 3 times the speed of projection when
the body is at half of its maximum height. Find

the angle 6.

o Watch Video Solution

29. A particle is projected at an angle of
elevation a and after t second it appears to

have an elevation of 8 as seen from the point


https://dl.doubtnut.com/l/_eLucoKJBe8Yn
https://dl.doubtnut.com/l/_y2yTGDVQphcA
https://dl.doubtnut.com/l/_k2WumINIklcs

of projection. Find the initial velocity of

projection.

° Watch Video Solution

30. At what angle should a ball be projected
up an inclined plane with a velocity v, so that

it may hit the incline normally. The angle of


https://dl.doubtnut.com/l/_k2WumINIklcs
https://dl.doubtnut.com/l/_BW92pnZBjXb8

the inclined plane with the horizontal is o .

o Watch Video Solution

31. A body is projected up with a speed v
along the line of greatest slope of an inclined
plane of angle of inclination B. If the body

collides elastically perpendicular to the


https://dl.doubtnut.com/l/_BW92pnZBjXb8
https://dl.doubtnut.com/l/_UQev36zfD7IJ

inclined plane, find the time after which the

body passes through its point of projection.

o Watch Video Solution

32. An inclined plane makes an angle 8, = 30°
with the horizontal. A particle is projected
from this plane with a speed of 5ms ™! at an
angle of elevation B =30 with the
horizontal as shown in (Fig. 5.53).

(a) Find the range of the particle on the plane

when it strikes the plane.


https://dl.doubtnut.com/l/_UQev36zfD7IJ
https://dl.doubtnut.com/l/_5TX704KcCw8Z

(b) Find the range of the particle for 8 = 120°

o Watch Video Solution

33. A body has maximum range R; when
projected up the plane. The same body when

projected down the inclined plane, it has


https://dl.doubtnut.com/l/_5TX704KcCw8Z
https://dl.doubtnut.com/l/_05HcxbrlmS5N

maximum range R,. Find the maximum
horizontal range. Assume equal speed of
projection in each case and the body is
projected onto the inclined plane in the line of

the greatest slope.

o Watch Video Solution

34. Two roads interest at right angle , one
goes along the x - axis, another along the y -
axis. At any instant, two cars AbadB moving

along y and =z directions, respectively, meet at


https://dl.doubtnut.com/l/_05HcxbrlmS5N
https://dl.doubtnut.com/l/_sUv6ponzbJVn

intersection. Draw the direction of the motion

of car A as seen from car B.

Car A

° Watch Video Solution



https://dl.doubtnut.com/l/_sUv6ponzbJVn

35. Two roads one , along the y - axis and
another along a direction at angle 6 with x -
axis, are as shown in (Fig. 5.68). Two cars
A and B are moving along the roads.
Considerthe situation of the diagram. Draw
the direction of

(a) Car B as seen from car A.

(b) Car A as seen car B.



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

I @Y Watch Video Solution

36. Consider the situation given in (Fig. 5.71).
Two cars are moving along road 1 and 2. Draw
the direction of the motion of

(a) Car B as seen from car A.

(b) Car A as seen from car B.

° Watch Video Solution



https://dl.doubtnut.com/l/_HXeIShkTDRPS
https://dl.doubtnut.com/l/_NVY1GKui3uRW

37.A man A is sitting in a car at rest observes
a man B on bike moving away from him with

! a man C walking on road

velocity 16ms
with velocity 2ms ! towards him and a bird
flying with spedd 20ms ™! at angle 37° with
horizontal as shown in (Fig. 5.74). Find the

(a) velocity of car, bird, and man C as seen by
man B.

(b) velocity of car, bird, man B as seen by man

C

( ¢) velocity of car, man B, and man C as seen


https://dl.doubtnut.com/l/_NVY1GKui3uRW
https://dl.doubtnut.com/l/_FxaM7EGanBs4

o Watch Video Solution

38. Ram Shyam are walking on two

1

perpendicular tracks with speed 3ms = and

Ams 1

, respectively. At a certain moment
(t = 0s), Ram and Shyam are at 20 m and 40

m away from the intersection of tracks,


https://dl.doubtnut.com/l/_FxaM7EGanBs4
https://dl.doubtnut.com/l/_PGCVeIeDn4ao

respectivelyy, and moving towards the
intersection of the tracks.
During the motion the magnitude of velocity

of ram with respect to Shyam is

° Watch Video Solution

39. Two objects A and B are moving along
the directions as shown in (Fig. 5.77). Find the

magnitude and direction of the relative


https://dl.doubtnut.com/l/_PGCVeIeDn4ao
https://dl.doubtnut.com/l/_b8O7RLey8G2b

velocity of Bw. r. t. A.
20ms! {"
A ———— 30°
10 ms! B oot > y

o Watch Video Solution

40. A block slips along an incline of a wedge.
Due to the reaction of the block on the wedge,
it slips backwards. An observer on the wedge
will see the block moving straight down the

incline. Discuss how to find the absolute


https://dl.doubtnut.com/l/_b8O7RLey8G2b
https://dl.doubtnut.com/l/_gcFWlaJMgIHH

velocity of the block.

o Watch Video Solution

41. A political party has to start its procession
in an area where wind is blowing at a speed of
30,/2kmh ' and party flags on the cars are

fluttering along north - east direction. If the


https://dl.doubtnut.com/l/_gcFWlaJMgIHH
https://dl.doubtnut.com/l/_jagwmQZI2KaF

procession starts with a speed of 40kmh ~*
towards north, find the direction of flags on

the cars.

° Watch Video Solution

42. A bird is fying due east with a velocity of
4ms 1. The starts to blow with a velocity of
3ms ! due north. What is the magnituide of
relative velocity of bird w.r.t. wind ? Find out its

direction also.

° Watch Video Solution



https://dl.doubtnut.com/l/_jagwmQZI2KaF
https://dl.doubtnut.com/l/_APYcdw4GIpRK

43. A truck is moving with a constant velocity
of 54kmh . In which direction (angle with
the direction of motion of truck) should a
stone be projected up with a velocity of
20ms !, from the floor of the truck of the
truck, so as to appear at right angles to the

truck, for a person standing on earth ?

o Watch Video Solution



https://dl.doubtnut.com/l/_APYcdw4GIpRK
https://dl.doubtnut.com/l/_Kwy5uIpd6YrG

44. A man crosses a river in a boat. If he cross
the river in minimum time he takes 10 min

with a drift 120m. If he crosses the river
taking shortest path, he takes 12.5 min , find

(a) width of the river

(b) velocity of the boat with respect to water

(c) speed of the current

o Watch Video Solution



https://dl.doubtnut.com/l/_BoiJngVvq0rN

45. A man can swim at the rate of 5kmh " in
still water. A 1 — km wide river flows at the
rate of 3kmh ! The man wishes to swim
across the river directly opposite to the
starting point.

(a) Along what direction must the man swim ?
(b) What should be his resultant velocity ?

( ¢) How much time will he take to cross the

river ?

o Watch Video Solution



https://dl.doubtnut.com/l/_2ny717LGyXdy
https://dl.doubtnut.com/l/_GOVmycKNt0GO

46. A river flows due south with a speed of
2.0ms 1. A man strees a motorboat across
the river , his velocity relative to the water is
4ms~ ! due east. The river is 800m wide.

(@) What is his velocity (magnitude and
direction) relative to the earth ?

(b) How much time is required to cross the
river ?

( ¢) HOw far south of his starting points will he

reach the opposite bank ?

o Watch Video Solution



https://dl.doubtnut.com/l/_GOVmycKNt0GO
https://dl.doubtnut.com/l/_MVLZ8d5S5I9Y

47. A man can swim at the rate of 5kmh ! in
still water. A 1 — km wide river flows at the
rate of 3kmh ™! The man wishes to swim
across the river directly opposite to the
starting point.

(a) Along what direction must the man swim ?
(b) What should be his resultant velocity ?

( ¢) How much time will he take to cross the

river ?

o Watch Video Solution



https://dl.doubtnut.com/l/_MVLZ8d5S5I9Y

48. A boat moves relative to water with a
velocity v which is n times less than the river
flow velocity u. At what angle to the stream
direction must the boat move to minimize

drifting ?

o Watch Video Solution

49. A river is flowing with a speed of 1kmh ~*
A swimmer wants to go point C starting from

A. He swims with a speed of 5kmh ™! at an


https://dl.doubtnut.com/l/_sPXQiObDaGKw
https://dl.doubtnut.com/l/_PY5GLtj8g7cu

angle 6 wrt. the river flow. If

AB = BC = 400m, at what angle with the

river bank should the swimmer swim ?

o Watch Video Solution



https://dl.doubtnut.com/l/_PY5GLtj8g7cu

50. A man wants to swim in a river from
A — B and back from B — A always
following line AB (Fig. 5.94). The distance
between points A and B is S. The velocity of
the river current v is constant over the entire
width of the river. The line AB makes an angle
o« with the direction of current. The man
moves with velocity u at angle B to the line
AB. The man swim to cover distance AB and

back, find the time taken to complete the


https://dl.doubtnut.com/l/_yJ3oiZBOtQua

journey.

° Watch Video Solution

51. Rain is falling vertically with velocity 10m /s
and a man is moving with velocity 6ms .

Find the angle at which the man should hold

his umbrella to above getting wet.



https://dl.doubtnut.com/l/_yJ3oiZBOtQua
https://dl.doubtnut.com/l/_HQQRlUGKyzuA

I o Watch Video Solution

52. A man moving with 5ms ! observes rain
falling vertically at the rate of 10ms ™. Find
the speed and direction of the rain with

respect to ground.

o Watch Video Solution

53. A standing man observes rain falling with

1

the velocity of 20ms™ " at an angle of 30°

with the vertical.


https://dl.doubtnut.com/l/_HQQRlUGKyzuA
https://dl.doubtnut.com/l/_QFeWuRsvOsp3
https://dl.doubtnut.com/l/_q39QCbXaG4He

(@) Find the velocity with which the man
should move so that rain appears to fall
vertically to him.

Now if he further increases his speed, rain
again appears to fall at 30° with the vertical.

Find his new velocity.

o Watch Video Solution

54. A person standing on a road has to hold
his umbrella at 60" with the verticcal to keep

the rain away. He throws the umbrella an


https://dl.doubtnut.com/l/_q39QCbXaG4He
https://dl.doubtnut.com/l/_sN70v6C3mpbp

starts running at 20ms . He finds that rain
drops are hitting his head vertically. Find the
speed of the rain drops with respect to (a) the

road (b) the moving person.

O Watch Video Solution

55. A man is coming down an incline of angle
30°. When he walks with speed 2(/3)ms ™"
he has to keep his umbrella vertical to protect
himself from rain. The actual speed of rain is

5ms L. At angle with vertical should he keep


https://dl.doubtnut.com/l/_sN70v6C3mpbp
https://dl.doubtnut.com/l/_7lPQPbwFdsJG

his umbrella when he is at rest so that he does

not getb drenched ?

o Watch Video Solution



https://dl.doubtnut.com/l/_7lPQPbwFdsJG

56. During a rainy day, rain is falling vertically
with a velocity 2m /s A boy at rest starts his
motion with a constant acceleration of 2m / s”
along a straight road . Find the rate at which
the angle of the axis of umbrella with vertical
should be changed so that the rain always

falls parallel to the axis of the umbrella.

o Watch Video Solution



https://dl.doubtnut.com/l/_UEeXahPcDSc0

57. An aeroplane pilot wishes to fly due west A
wind of 100kmh ! is blowing towards south.
(a) If the speed of the plane (its speed in still
air) is 300kmh ! in which direction should
the pilot head ?

(b) What is the speed of the plane with
respect tom ground ? Illustrate with a vector

diagram.

o View Text Solution



https://dl.doubtnut.com/l/_e9sYgZVn4kMD

58. An aeroplane has a velocity of 110 m/s
directed due north and is subjected to a wind
blowing from west to east at a speed of 40
m/s . Calculate the actual velocity of the

aeroplane relative to the earth .

o Watch Video Solution

59. A, B, C', and D are four trees, located at
the vertices of a square (Fig. 5.117). Wind blows

from A — B with uniform speed. The ratio of


https://dl.doubtnut.com/l/_PE9d4gFOZzKj
https://dl.doubtnut.com/l/_Cr2S4by8Movp

times of flight of a bird from A — B and from
B — A is n. At what angle should the bird fly
from the direction of wind flow, in order that it
starts from A and

(a) reaches C,

(b) reaches D ?

o Watch Video Solution

60. Two particles are located on a horizontal
plane at a distance 60m. At £ = 0 both the

particles are simultaneously projected at


https://dl.doubtnut.com/l/_Cr2S4by8Movp
https://dl.doubtnut.com/l/_ci7kslcS0U7E

angle 45° with velocities

L respectively. Find

2ms~ ' and 14ms~
(@) Minimum separation between them during

motion.

(b) At what time is the separation between

them minimum ?

° Watch Video Solution



https://dl.doubtnut.com/l/_ci7kslcS0U7E

61. Two particles A and B are moving with
constant velocities v; and v,. At t =0, v
makes an angle 6, with the line joining
A and B and vy makes an angle 6, with the
line joining A and B.

(a) Find the condition for A and B to collide.
(b) Find the time after which A and B will

collide if separation between them is d at


https://dl.doubtnut.com/l/_TrowAv8NhA30

° Watch Video Solution

62. Two particles A and B are moving with
constant velocities v; and v9. At t =0, 11
makes an angle 6y with the line joining
A and B and v2 makes an angle 0, with the

line joining A and B.


https://dl.doubtnut.com/l/_TrowAv8NhA30
https://dl.doubtnut.com/l/_SOhfiHQj8V2D

(a) Find the condition for A and B to collide.
(b) Find the time after which A and B will
collide if separation between them is d at

t=0.

° Watch Video Solution

63.Two cars A and B are moving west to east

and south to north, respectively, along


https://dl.doubtnut.com/l/_SOhfiHQj8V2D
https://dl.doubtnut.com/l/_wQ5Pc3z7Gmq2

crossroads. A moves with a speed of 20ms !

and is 500m away from the point of
intersection of cross roads and B moves with
a speed of 15ms ' and is 400m away from
the point of intersection of cross roads. Find

the shortest distance between them.

o Watch Video Solution

64. Two particles A and B are moving with
uniform velocity as shown in (Fig. 5.130) given

below att = 0.


https://dl.doubtnut.com/l/_wQ5Pc3z7Gmq2
https://dl.doubtnut.com/l/_tpsC1GGxblDz

(a) Will the two particles collide ?
(b) Find out the shortest distance between

two particles.

o Watch Video Solution



https://dl.doubtnut.com/l/_tpsC1GGxblDz

65. Three particles A, B and C are situated at
the vertices of an equilateral triangle ABC of
side d at time ¢t = 0. Each of the particles
moves with constant speed v. A always has its
velocity along AB, B along BC and C along CA.
At what time will the particles meet each

other?

o Watch Video Solution



https://dl.doubtnut.com/l/_d2ZjPPTLkky5

66. In a clock, what is the time period of

meeting of the minute hand and the second

hand ?

o Watch Video Solution

67. A particle moves in a circle of radius 2 cm
at a speed given by v = 4 t, where v is in
cms ! and t in second.

(i) Find the tangential acceleration ‘at=1s.

(ii) Find total acceleration att =1s.

| & I


https://dl.doubtnut.com/l/_woS4R2f8Pz9N
https://dl.doubtnut.com/l/_efckLjB5thlU

| ¥ Watch Video Solution |

68. 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.

| = |


https://dl.doubtnut.com/l/_efckLjB5thlU
https://dl.doubtnut.com/l/_80PbwZWM2kR2

I &9 Watch Video Solution I

69. A particle moves in a circular path such
that its speed lv varies with distance s as
v = ,/s, where  is a positive constant. Find
the acceleration of the particle after

traversing a distance s.

o Watch Video Solution

70. The tangential acceleration of a particle

moving in a circular path of radius 5¢cm is


https://dl.doubtnut.com/l/_80PbwZWM2kR2
https://dl.doubtnut.com/l/_y9hFfggm3EwW
https://dl.doubtnut.com/l/_2zvexRyMJF8b

2ms~ 2. The angular velocity of the particle
increases from 10rads ~! to 20rads ~! during
some time. Find

(a) this duration od time and

(b) the number of revolutions completed

during this time.

° Watch Video Solution

71. A fan is rotating with angular velocity
100revs ~!. Then is switched off. It takes

5 min to stop.


https://dl.doubtnut.com/l/_2zvexRyMJF8b
https://dl.doubtnut.com/l/_WQB3c57o8Sux

(a) Find the total number of revolution made
before the fan stops. (assume uniform angular
retardation).

(b) Find the value of angular retardation.

( ¢) Find the average angular velocity during

this interval.

o Watch Video Solution

72. Two particles A and B move on a circle
Initially, particles A and B are diagonally

opposite to each other. Particle A moves with


https://dl.doubtnut.com/l/_WQB3c57o8Sux
https://dl.doubtnut.com/l/_keoWO7LzDmO6

angular velocity 7rads~ ! and angular
acceleration 7 /2rads % and particle B
moves with constant angular velocity
2rrads 2. Find the time after which both the

particlsd AnadB will collide.

o Watch Video Solution

73. A stone tied to an inextensible string of
length [ = 1m is kept horizontal. If it is

released, find the angular speed of the stone


https://dl.doubtnut.com/l/_keoWO7LzDmO6
https://dl.doubtnut.com/l/_8O07m8OCkGQO

when the string makes an angle 8 = 30° with

horizontal.

° Watch Video Solution

74.Find the angular velocity of A with respect

to B in (Fig. 5.156).

o Watch Video Solution



https://dl.doubtnut.com/l/_8O07m8OCkGQO
https://dl.doubtnut.com/l/_Yj67lmRwW7Ob

75. Two particles P and Q are moving as shown
in the figure. At this moment of time the

angular speed of Pwir.t. Q is

o Watch Video Solution



https://dl.doubtnut.com/l/_Yj67lmRwW7Ob
https://dl.doubtnut.com/l/_pbUdQF4Src7x

76. A particle is projected at angle 6 with
horizontal with velocity vyatt = 0. Find

(a) tangential and normal acceleration of the
particle at ¢ = 0 and at highest point of its
trajectory.

(b) the radius of curvature a = 0 and highest

point.
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o Watch Video Solution



https://dl.doubtnut.com/l/_pojhz3Ubn9Kr

Solved Examples

1. Two towers AB and CD are situated at a
distance d apart, as shown in figure. AB is 20 m
high and CD is 30 m high from the ground. An
object of mass m is thrown from the top of AB
horizontally with a velocity of 10 m/s towards
CD. Simultaneously another object of mass 2 m
is thrown fromt the top of CD at an angle of
60° to the horizontal towards AB with the

same magnitude of initial velocity as that oft


https://dl.doubtnut.com/l/_pojhz3Ubn9Kr
https://dl.doubtnut.com/l/_Q6txoOyfwu7R

he first object. The two objects move in the
same vertical plane, collide in mid air and stick
to each other (i) calculate the distance
between the towers and (ii) find the position

where the objects hit the ground.

At
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o View Text Solution



https://dl.doubtnut.com/l/_Q6txoOyfwu7R

2. Two particle are projected with same initial
velocities at an angle 30° and 60° with the

horizontal .Then

° Watch Video Solution

3.Alarge, heavy box is sliding without friction
down a smooth plane of inclination 8 . From a
point P on the bottom of the box , a particle
is projected inside the box . The initial speed

of the particle with respect to the box is u ,


https://dl.doubtnut.com/l/_Q6txoOyfwu7R
https://dl.doubtnut.com/l/_wC7WAOVUmrsL
https://dl.doubtnut.com/l/_1DLzwM5cC9hZ

and the direction of projection makes an angle
a with the bottom as shown in Figure .

(a) Find the distance along the bottom of the
box between the point of projection p and the
point () where the particle lands . ( Assume
that the particle does not hit any other
surface of the box . Neglect air resistance .)

(b) If the horizontal displacement of the
particle as seen by an observer on the ground
is zero , find the speed of the box with respect

to the ground at the instant when particle was


https://dl.doubtnut.com/l/_1DLzwM5cC9hZ

projected .

o View Text Solution

4. Find the point on the curve y? = az the
tangent at which makes an angle of 45”0 with

the x-axis.

o Watch Video Solution



https://dl.doubtnut.com/l/_1DLzwM5cC9hZ
https://dl.doubtnut.com/l/_IGdFqoOAU6rI

5. An aircraft is flying. horizontally with a
constant vefocity = 200m /s at a height
= 1lkm above groun At the momement
shown, a bomb is released from the aircraft
and the cannon-gun below fires a shell with
initial speed = 200m /s, at some angle 6 For
what value of 6 will the projectile shell destroy
the bomb in mid-air? If the value of 8 is 53°,
find the minimum distance between the bomb

and the shell as they fly past each other. Take


https://dl.doubtnut.com/l/_IGdFqoOAU6rI
https://dl.doubtnut.com/l/_42LQh6Rcjj9A

»
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3 km

° Watch Video Solution

6. The speed of a boat in still water is 15 km/hr.

It can go 30 km upstream and return


https://dl.doubtnut.com/l/_42LQh6Rcjj9A
https://dl.doubtnut.com/l/_6gVdL5XSWm51

downstream to the original point in 4 hours

30 minutes. Find the speed of the stream.

° Watch Video Solution

7. Three particles A, B and C are situated at the
vertices of an equilateral triangle ABC of side d
at time t = 0. Each of the particles moves
with constant speed v. A always has its velocity
along AB, B along BC and C along CA. At what

time will the particles meet each other?

° Watch Video Solution



https://dl.doubtnut.com/l/_6gVdL5XSWm51
https://dl.doubtnut.com/l/_I0zNsMak2lCu

1. The equation of projectile is

2
y = 16 — % Find the horizontal range.

o Watch Video Solution

2. A body starts from the origin with an

acceleration of 6ms 2 along the x - axis and


https://dl.doubtnut.com/l/_I0zNsMak2lCu
https://dl.doubtnut.com/l/_1oFMYHGyc6JP
https://dl.doubtnut.com/l/_SxA1mhKE1VWH

8ms 2 along the y - axis. Find its distance

from the origin after 4s.

° Watch Video Solution

3. A particle is thrown with velocity v 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 ?

° Watch Video Solution



https://dl.doubtnut.com/l/_SxA1mhKE1VWH
https://dl.doubtnut.com/l/_PZ41FLDoz8E7
https://dl.doubtnut.com/l/_wlfd2dcOKQc7

4. The friction of the air causes a vertical
retardation equal to 10% of the acceleration
due to gravity (ta,keg = 10ms_2) The

maximum height will be decreased by:

o Watch Video Solution

5. A boy playing on the roof of a 10m high
building throws a ball with a speed of 10m /s
at an angle of 30° with the horizontal. How far

from the throwing point will the ball be at the


https://dl.doubtnut.com/l/_wlfd2dcOKQc7
https://dl.doubtnut.com/l/_FV1GVWmw1A4E

height of 10m from the ground ?

1 3
g =10m/s% sin30° = E’COSBOO — %

o Watch Video Solution

6. Figure shows four paths for a kicked
football. Ignoring the effects of air on the

flight, rank the paths according to the initial


https://dl.doubtnut.com/l/_FV1GVWmw1A4E
https://dl.doubtnut.com/l/_dy4D2JysPwHm

horizontal velocity component, highest first.

o Watch Video Solution

7. A projectile is thrown into space so as to
have maximum horizontal range R. Taking the
point of projection as origin, find out the co-
ordinates of the point where the speed of the

particle is minimum.


https://dl.doubtnut.com/l/_dy4D2JysPwHm
https://dl.doubtnut.com/l/_GenvijCrUsQ4

° Watch Video Solution

8. A gun is firing bullets with velocity v, by
rotating it through 360° in the horizontal
plane. The maximum area covered by the

bullets is

o Watch Video Solution

9. A projectile thrown with an initial speed u

and the angle of projection 15° to the


https://dl.doubtnut.com/l/_GenvijCrUsQ4
https://dl.doubtnut.com/l/_rEWNQiThSQ3i
https://dl.doubtnut.com/l/_qe6cKtNSXI1X

horizontal has a range R. If the same
projectile is thrown at an angle of 45° to the
horizontal with speed 2u, what will be its

range ?

° Watch Video Solution

10. Two particles are projected from the same
point with the same speed u such that they
have the same range R, but different
maximum heights, h; and hsy. Which of the

following is correct ?

| e |


https://dl.doubtnut.com/l/_qe6cKtNSXI1X
https://dl.doubtnut.com/l/_TGRLCebC0gJ3

& Wwatch Video Solution I

1. A grass hopper can jump maximum
distance 1.6m. It spends negligible time on

ground. How far can it go in 10(\/5)5?

° Watch Video Solution

12. A projectile is thrown with an initial velocity
of v=ai+ b}'. If the range of projectile is
double the maximum height reached by it.

b
Find the ratio —.
a


https://dl.doubtnut.com/l/_TGRLCebC0gJ3
https://dl.doubtnut.com/l/_fG1KIUOz6BJt
https://dl.doubtnut.com/l/_xKabypQSzgkE

° Watch Video Solution

13. A ball of mass M is thrown vertically
upwards. Another ball of mass 2M is thrown at
an angle 6 with the vertical. Both of them stay
in air for the same period of time. The heights

attained by the two are in the ratio

° Watch Video Solution



https://dl.doubtnut.com/l/_xKabypQSzgkE
https://dl.doubtnut.com/l/_6KgIAU2zXzNQ

14. Two bodies are thrown with the same
initial velocity at angles 6 and (90° — )
respectively with the horizontal, then their

maximum height are in the ratio

o Watch Video Solution

15. A ball is thrown at different angles with the
same speed u and from the same points and it

has same range in both the cases. If y; and


https://dl.doubtnut.com/l/_OkwhE9pmaEY8
https://dl.doubtnut.com/l/_3gTt5hV5LGwn

be the heights attained in the two cases, then

find the value of y; + 5.

° Watch Video Solution

1. A body of mass 2kg has an initial velocity of

3ms~ ! along OF and it is subjected to a
force of 4N in OF direction perpendicular to

OE. Find the distance of the body from O


https://dl.doubtnut.com/l/_3gTt5hV5LGwn
https://dl.doubtnut.com/l/_9oOWZ5Pet19M

after 4s.

o Watch Video Solution

2. A particle P is projected with velocity u; at
an angle of 30° with the horizontal. Another

particle @) is thrown vertically upwards with


https://dl.doubtnut.com/l/_9oOWZ5Pet19M
https://dl.doubtnut.com/l/_QHDHn3LL2JYD

velocity uy from a point vertically below the
highest point of path of P. Determine the

necessary condition for the two particles to

° Watch Video Solution



https://dl.doubtnut.com/l/_QHDHn3LL2JYD

3. 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.

o Watch Video Solution

4. Two particles are separated at a horizontal
distance = as shown in (Fig. 5.57). They are

projected at the same time as shown in the


https://dl.doubtnut.com/l/_kn79bKonkv0f
https://dl.doubtnut.com/l/_AKNJJ1ZWBsPs

figure with different initial speed. Find the

time after which the horizontal distance

between the particles becomes zero.

o Watch Video Solution

5. A ball rolls off the a stair way with a
horizontal velocity ums ~*. If the steps are h
metres high and b metres wide, the ball will

just hit the edge of nth step is n equals to


https://dl.doubtnut.com/l/_AKNJJ1ZWBsPs
https://dl.doubtnut.com/l/_2qBrpZfE7pb1

° Watch Video Solution

6. A body is projected horizontally from the
top of a tower with initial velocity 18ms ', It
hits the ground at angle 45°. What is the
vertical component of velocity when it strikes

the ground ?

° Watch Video Solution



https://dl.doubtnut.com/l/_2qBrpZfE7pb1
https://dl.doubtnut.com/l/_hkRS80WE00vn

7. A man standing on the roof a house of
height h throws one particle vertically
downwards and another particle horizontally
with same velocity u. Find the ratio of their

velocities when they reach the earth's surface.

o Watch Video Solution

8. A staircase contains three steps each 10 cm
high and 20 cm wide figure. What should be

the minimum horizontal velocity of a bal


https://dl.doubtnut.com/l/_JvZo0CDWsIoE
https://dl.doubtnut.com/l/_AButJgez52Tc

rolling off the upper most plane so as to hit
directly the lowest plane?

|
L
L

Figure 3-E9

O Watch Video Solution

9. For a given velocity of projection from a
point on the inclined plane, the maximum

range down the plane is three times the


https://dl.doubtnut.com/l/_AButJgez52Tc
https://dl.doubtnut.com/l/_m0df1sEz1rfA

maximum range up the incline. Then find the

angle of inclination of the inclined plane.

° Watch Video Solution

10. A shell is fired from a gun from the bottom
of a hill along its slope. The slope of the hill is
o« = 30° and the angle of the barrel to the
horizontal 8 = 60°. The initial velocity v of
the shell is 21ms ~'. Then find the distance of

point from the gun at which the shell will fall.

° Watch Video Solution



https://dl.doubtnut.com/l/_m0df1sEz1rfA
https://dl.doubtnut.com/l/_gl1SnaSDEr2h

11. The maximum range of a rifle bullet on the
horizontal ground is 6km. Find its maximum

range on an inclined of 30°.

o Watch Video Solution

12. A motorcycle stunt rider rides off the edge
of a cliff. Just at the edge his velocity is
horizontal, with magnitude 9.0ms ~*. Find the
motorcycle's position, distance from the edge

of the cliff and velocity after 0.5s.


https://dl.doubtnut.com/l/_gl1SnaSDEr2h
https://dl.doubtnut.com/l/_FAid4XsQOEnj
https://dl.doubtnut.com/l/_ZGhoZ32hAEcT

o Watch Video Solution

13. An object is thrown between two tall
buildings 180m from each other. The object
thrown horizontally from a window 55m above
the ground from one buiding strikes a window

10m above the ground in another building.

Find out the speed of projection.



https://dl.doubtnut.com/l/_ZGhoZ32hAEcT
https://dl.doubtnut.com/l/_HHVJ0qA1k01K

o View Text Solution

14. A fighter plane moving with a speed of
50v/2ms ! upward at an angle of 45° with
the vertical releases a bomb when it was at a
height 1000m from ground. Find (a) the time
of flight

(b) the maximum height of the bomb above

ground.

° Watch Video Solution



https://dl.doubtnut.com/l/_HHVJ0qA1k01K
https://dl.doubtnut.com/l/_jgJiMzNudw0A
https://dl.doubtnut.com/l/_LDdKkXexVyOY

15. A bullet is fired from the bottom of the
inclined plane at angle 6 = 37° with the
inclined plane. The angle of incline is 30° with
the horizontal. Find the

(@) position of the maximum height of the
bullet from the inclined plane,

(b) time of light

( c) range along the incline,

(d) the value of 8 at which the range will be
maximum ,

( €) maximum range.

o Watch Video Solution



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

16. Two paper screens A and B are separated
by 150m. A bullet pierces A and B. The hole
in B is 15c¢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

(g = 10ms _2)

o Watch Video Solution

17. Two stones A and B are projected

simultaneously from the top of a 100 — m


https://dl.doubtnut.com/l/_LDdKkXexVyOY
https://dl.doubtnut.com/l/_KEuShfUjLs78
https://dl.doubtnut.com/l/_R7cv0P9ox2d7

high tower. Stone B is projected horizontally
with speed 10ms !, and stone A is droppd
from the tower. Find out the following :

(a) Time of flight of the two stone

(b) Distance between two stones after 3s

(c ) Angle of strike with ground

(d) Horizontal range of particle B.

o Watch Video Solution

18. On an inclined plane two particles

A and B are projected with same speed at


https://dl.doubtnut.com/l/_R7cv0P9ox2d7
https://dl.doubtnut.com/l/_Xl2erSoZ5bs8

the same angle with the horizontal, particle A
down and particle B up the plane. If the ratio
of time of flight of A and B is cot 8, where 0
is the angle at which B is projected measured
from inclined plane, find the angle at which

particles are projected.

o Watch Video Solution

19. A particle is projected with velocity v at an

angle 6 aith horizontal. The average angle


https://dl.doubtnut.com/l/_Xl2erSoZ5bs8
https://dl.doubtnut.com/l/_DWjNUBZGPXJQ

velocity of the particle from the point of

projection to impact equals

° Watch Video Solution

20. The horizontal range (R ) of a projectile
becomes (R + 2 H) from R due to a wind in
horizontal direction. Here H is the maximum
height reached by the projectile. What
constant horizontal acceleration is imparted

by the wind ?

° Watch Video Solution



https://dl.doubtnut.com/l/_DWjNUBZGPXJQ
https://dl.doubtnut.com/l/_d09FO2nBq3MA

21. A boy is running along positive x - axis with
9m / s. While running he manages to throw a
stone in a plane perpendicular to his direction
of running with velocity 12m /s at an angle
30° with vertical. Find the speed of the stone

at the highest point of the trajectory.

o Watch Video Solution

22. Two guns are situated at the top of a hill

firing the shots at the same speed. One gun


https://dl.doubtnut.com/l/_d09FO2nBq3MA
https://dl.doubtnut.com/l/_Z7jNlaIPIFxv
https://dl.doubtnut.com/l/_J87rxTmwIIVk

fires the shot horizontally and other gun fires
the shot at an angle of 60° with horizontal.
Two two shots collide in air. If the time taken
by horizontal shot to reach the point of
collision in 3seconds, find the time interval

between two shots.

o Watch Video Solution

23. A ball is thrown horizontally from the top
of a tower and strikes the ground in 3s at an

angle of 30° with the vertical.


https://dl.doubtnut.com/l/_J87rxTmwIIVk
https://dl.doubtnut.com/l/_0PeDw0uoykJF

(a) Find the height of the tower.
(b) Find the speed with which the body was

projected.

° Watch Video Solution

24. A particle is projected on an inclined plane

with a speed u as shown in (Fig. 5.61). Find the


https://dl.doubtnut.com/l/_0PeDw0uoykJF
https://dl.doubtnut.com/l/_bm3WBrKQVKra

range of the particle on the inclined plane.

o Watch Video Solution

25. There are three paths a,b and ¢ of a
projectile projected from point P as shown in

(Fig. 5.62). Prove that v; > vy and v3 = vy.


https://dl.doubtnut.com/l/_bm3WBrKQVKra
https://dl.doubtnut.com/l/_umDW7PUi4zWe

Which path is correct ?

o Watch Video Solution

1. A river 400 m wide is flowing at a rate of 2.0

m/s. A boat is sailing at a velocity of 10 m/s


https://dl.doubtnut.com/l/_umDW7PUi4zWe
https://dl.doubtnut.com/l/_c06mCcmSAgPW

wilth respect to the water, in a direction
perpendicular toteh rivera. Find the time
taken by the boat to reach the opposite bank.
b. How far from the point directly opposite to
the starting point does tbhe boad reach the

opposite bank?

o Watch Video Solution

2. A ,man wishing to cross a river flowing with
velocity w jumps at an angle 6 with the river

flow.


https://dl.doubtnut.com/l/_c06mCcmSAgPW
https://dl.doubtnut.com/l/_cszmhpH0YjQY

(@) Find the net velocity of the man with
respect to ground if he can swim with speed v
in still water.

(b) In what direction does the boat actually
move ?

( ¢) Find how far from the point directly
opposite to the starting point does the boat
reach the opposite bank, if the width of the

river is d.

o Watch Video Solution



https://dl.doubtnut.com/l/_cszmhpH0YjQY

3.Find the time an aeroplane having velocity v
takes to fly around a square with side a if the
wind is blowing at a velocity u along one side

of the square.\

o Watch Video Solution

4. To a man running upwards on the hill, the
rain appears to fall vertically downwards with
4ms~ . The velocity vector of the man wirt.

earth is <25 +33)ms‘1. If the man starts


https://dl.doubtnut.com/l/_gotiOC3CJyhj
https://dl.doubtnut.com/l/_MiFMaKqwj0Ks

running down the hill with the same speed,
then determine the relative speed of the rain

w.r.t. man.

o Watch Video Solution



https://dl.doubtnut.com/l/_MiFMaKqwj0Ks

5. An aeroplane flies along a straight path
A and B and returns back again. The
distance between A and B is [ and the
aeroplane maintains the constant speed v
w.r.t. wind.

There is a steady wind with a speed u at an
angle 6 with line AB. Determine the

expression for the total time of the trip.

° Watch Video Solution



https://dl.doubtnut.com/l/_KxSouJjF6V82

6. A pilot is supposed to fly a certain distance
AB, due east from A — B and then due west
from B — A. The velocity of plane is v and
that of air is u. The time for the round trip is
to in still air. Show that

(a) if the air velocity be due east or west, the

to

(1-%)

(b) if the air velocity is due north or south, the

time for round trip will be t; =

time for a round trip will be


https://dl.doubtnut.com/l/_KxSouJjF6V82
https://dl.doubtnut.com/l/_8Q0llp2b3pT5

o Watch Video Solution

7.Wind blows with a velocity z in the direction
shown in (Fig. 5.137). Two aeropalnes starts out
from point A and fly with a constant speed y.
The first flies from A — B and the other

A — C. Both of them return back to A. If


https://dl.doubtnut.com/l/_8Q0llp2b3pT5
https://dl.doubtnut.com/l/_yodHcG0tQNpZ

AB = AC, then which plane will return to

point A first, and what be the ratio of the

times of flight of the two planes ?

° Watch Video Solution



https://dl.doubtnut.com/l/_yodHcG0tQNpZ

8. Two ships A and B are 10km apart on a line
running south to north. Ship A farther north is
streaming west at 20km /h and ship B is
streaming north at 20km /h. What is their
distance of closest approach and how long do

they take to reach it?

o Watch Video Solution

9. A boatman finds that he can save 6s in

crossing a river by the quickest path than by


https://dl.doubtnut.com/l/_lQKzQ9r9Ll0A
https://dl.doubtnut.com/l/_BbzhWTKPGuV3

the shortest path. If the velocity of the boat
and the river be, respectively,

17ms ! and 8ms !, find the river width.

° Watch Video Solution

10. A man directly crosses a river in time ¢; and
swims down the current a distance equal to
the width of the river | time ¢,. If u and v be
the speed of the current and the man

respectively, show that

t1:ty = U+ ui /v — u).

| e |


https://dl.doubtnut.com/l/_BbzhWTKPGuV3
https://dl.doubtnut.com/l/_G43aMc0eKhFb

& Watch Video Solution I

11. A person rows a boat across a river making
an anglen of 60° with the downstream. Find
the percentage time he would have saved, ahd
he crossed the river in the shortest possible

time.

° Watch Video Solution

12. A person rows a boat across a river making

an angle of 60° with the downstream. Find


https://dl.doubtnut.com/l/_G43aMc0eKhFb
https://dl.doubtnut.com/l/_I9jjJcc8Cvwz
https://dl.doubtnut.com/l/_6JrW244hWDZn

the percentage time he would have saved, and
he crossed the river in the shortest possible

time.

o Watch Video Solution

1. Particles A and B move with constant and
equal speeds in a circle as shown in (Fig. 5164).
Find the angular velocity of the particle A with

respect to B, if the angular velocity of particle


https://dl.doubtnut.com/l/_6JrW244hWDZn
https://dl.doubtnut.com/l/_vzyhApnI0eoo

Aw.r.t. Ois w.

° Watch Video Solution

2. Particles A and B move with constant and
equal speeds in a circle as shown in (Fig. 5.164).

Find the angular velocity of the particle A with


https://dl.doubtnut.com/l/_vzyhApnI0eoo
https://dl.doubtnut.com/l/_hfRBzGqNg4gB

respect to B, if the angular velocity of particle

Aw.r.t. Ois w.

o Watch Video Solution

3. Find the angular velocity of A with respect

to O at the instant shown in (Fig. 5.165).


https://dl.doubtnut.com/l/_hfRBzGqNg4gB
https://dl.doubtnut.com/l/_jpItgsaWCy9M

o Watch Video Solution

4. A particle travels in a circle of radius 20 cm
at a speed thast uniformly increases. If the
speed changes from 5.0 m/s to 6.0 m/s in 2.0s,

find the angular aceleration.

° Watch Video Solution



https://dl.doubtnut.com/l/_jpItgsaWCy9M
https://dl.doubtnut.com/l/_kdZzJzAeyJK1

5. Find the magnitude of the linear
acceleration of a particle moving in a circle of
radius 10 cm with uniform speed completing

the circle in 4s.

° Watch Video Solution

6. A particle in a circular path speeds up with a
uniform rate between two diametrically
opposite points of a circle of radius R. If its

time of motion between these two points is


https://dl.doubtnut.com/l/_kdZzJzAeyJK1
https://dl.doubtnut.com/l/_vI45GKOpSo1C
https://dl.doubtnut.com/l/_VdExce3zNPCC

equal to 7', find the accelertaion of the particle

averaged over the time 7.

° Watch Video Solution

7. The linear speed of a particle moving in a
circle of radius R varies with time as
v = vy — kt, where k is a positive constant. At
what time the magnitudes of angular velocity

and angular acceleration will be equal ?

° Watch Video Solution



https://dl.doubtnut.com/l/_VdExce3zNPCC
https://dl.doubtnut.com/l/_d0qo7sWu4J50
https://dl.doubtnut.com/l/_JFWLQfFDsV35

8. A particle at the edge of a ratating disc
speeds up at a uniform angular acceleration
o . If the radius of the disc is R, find the
angular distance covered by the particle till its

acquires a total acceleration a,.

° Watch Video Solution

9. The angular velocity of a particle moving in
a circle realative to the center of the circle is
equal to w. Find the angular velocity of the

particle relative to a point on the circular path.


https://dl.doubtnut.com/l/_JFWLQfFDsV35
https://dl.doubtnut.com/l/_fB1d4OLICYUg

° Watch Video Solution

10. Two particles 1 and 2 move with velocities

71 and 72 making the angles #; and 6, with

the line joining them, respectively. Find

angular velocity of relative — 1.



https://dl.doubtnut.com/l/_fB1d4OLICYUg
https://dl.doubtnut.com/l/_REfTPgJEYnQa

I O Watch Video Solution

1. Two satellities 1 and 2 orbiting with the
time periods 77 and T, respectively, lie on
the same line as shown in (Fig. 5167). After
what minimum time, again the satellities will
remain on the same line ? Assume that the

two satellities should lie in same side of the


https://dl.doubtnut.com/l/_REfTPgJEYnQa
https://dl.doubtnut.com/l/_NbUfUrHczxpa

center of their concentric circular paths.

° Watch Video Solution

Exercise Subjective



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

1. Two particles were projected one by one
with the same initial velocity from the same
point on level ground. They follow the same
parabolic trajectory and are found to be in the
same horizontal level, separated by a distance
of 1m, 2s after the second partice was
projected. Assume that the horizontal
component of their velocities is 0.5ms ~*. Find
(a) the horizontal range of the parabolic path.
(b) the maximum height for the parabolic

path.

° Watch Video Solution



https://dl.doubtnut.com/l/_I1aPqHgBRdZd

2. A particle is projected from a point on the
level ground and its height is h when at
horizontal distances a and 2a from its point

of projection. Find the velocity of projection.

o Watch Video Solution

3.Cannon A is located on a plain a distance L
from a wall of height H. On top of this wall is

an idential cannon (cannon B). Ignore air


https://dl.doubtnut.com/l/_I1aPqHgBRdZd
https://dl.doubtnut.com/l/_cF845Tt8D7Zw
https://dl.doubtnut.com/l/_gsMvoH3Rgghu

resistance throughout this problem.

Also ignore the size of the cannons relative to
L and H.The two groups of gunners aim the
cannons directly at each other. They fire at
each other simultaneously, with equal muzzle
speed v

What is the velue of vy, for which the two

cannon balls collide just as they hit the


https://dl.doubtnut.com/l/_gsMvoH3Rgghu

ground ?

o Watch Video Solution

4. A platform is moving upwards with a
constant acceleration of 2ms 2. At timet = 0

, a boy standing on the platform throws a ball


https://dl.doubtnut.com/l/_gsMvoH3Rgghu
https://dl.doubtnut.com/l/_ueyugcJa4pQw

upwards with a relative speed of 8ms~'. At
this instant, platform was at the height of 4m
from the ground and was moving with a speed
of 2ms 1. Take ¢ = Oms 2. Find

(a) when and where the ball strikes the
platform.

(b) the maximum height attained by the ball
from the ground.

( ¢) the maximum distance of the ball from the

platform.

o Watch Video Solution



https://dl.doubtnut.com/l/_ueyugcJa4pQw
https://dl.doubtnut.com/l/_lpw8jETwYw06

5. A stone is projected from the ground in
such a direction so as to hit a bird on the top
of a telegraph post of height h and attains the
maximum height of 2h above the ground. If at
the insatant of projection, the bird were to fly
away horizontally with a uniform speed, find
the ratio between the horizontal velocity of
bird and the horizontal component of velocity
of stone, if the stone hits the bird while

descending.

o Watch Video Solution



https://dl.doubtnut.com/l/_lpw8jETwYw06
https://dl.doubtnut.com/l/_0ajsYEeJRUFV

6. A projectile is fired with velocity vy from a
gun adjusted for a maximum range. It passes
through two points P and () whose heights
above the horizontal are h each. Show that

the separation of the two points s

Vo

— /v — 4gh).
g 0

o Watch Video Solution

7. Hailstones falling vertically with a speed of
10ms !, hit the wind screen (wind screen

makes an angle 30° with the horizontal) of a


https://dl.doubtnut.com/l/_0ajsYEeJRUFV
https://dl.doubtnut.com/l/_C99uFTET6Pw7

moving car and rebound elastically. Find the
velocity of the car if the driver finds the

hailstones rebound vertically after striking.

o Watch Video Solution

8. A launch travels across a river from a point
A to a point B of the opposite bank along the

line AB forming angle o with the bank. The


https://dl.doubtnut.com/l/_C99uFTET6Pw7
https://dl.doubtnut.com/l/_78S7RL16rn2U

flag on the mast of the launch makes an angle
B with its direction of motion. Determine the
speed of the launch wur.t. the bank. The velocity

of wind is u perpendicular to the stream.

o Watch Video Solution

9. An airplane is observed by two observers

traveling at 60kmh ! in two vehicles moving


https://dl.doubtnut.com/l/_78S7RL16rn2U
https://dl.doubtnut.com/l/_RTRbuWI6boAd

in opposite directions on a straight road. To
an observer in one vehicle, the plane appears
to cross the road track at right angles while to
the other appears to be 45°. At what angle
does the plane actually cross the road track

and what is its speed relative to ground ?

O Watch Video Solution

10. Ball I is thrown towards a tower at an
angle of 60° with the horizontal with

unknown speed (u). At the same moment, ball


https://dl.doubtnut.com/l/_RTRbuWI6boAd
https://dl.doubtnut.com/l/_t3LaXCsEpAid

I1I is released from the top of tower as shown
in (Fig. 5.189). Balls collide after 2s and at the
moment of collision, the velocity of ball I is
horizontal. Find the

(a) speed u

(b) distance of point of projection of ball I

from base of tower ()


https://dl.doubtnut.com/l/_t3LaXCsEpAid

( ¢) height of tower

i@,

° Watch Video Solution



https://dl.doubtnut.com/l/_t3LaXCsEpAid

11. A ball is fired from point P, with an initial
speed of 50ms ' at an angle of 53°, with the
horizontal. At the same time, a long wall
ABat200m from point P starts moving
toward P with a constant speed of 10ms 1.
Find

(a) the time when the ball collides with wall

AB.

(b) the coordinate of point C, where the ball


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

xollides, taking point P as origin.

50ms! :

/ ] B
pAS3 _ IR
— o2 o SRR

o Watch Video Solution

12. A rock is launched upward at 45°. A bee
moves along the trajectory of the rock. What is

the magnitude of acceleration (inms_2) of


https://dl.doubtnut.com/l/_DeMywxMquPki
https://dl.doubtnut.com/l/_3U1G1rQFoVW5

the bee at the top point of the trajectory ? For

the rock, neglect the air resistance.

O Watch Video Solution

13. A boy throws a ball with speed u in a well
of depth 14m as shown in (Fig. 5.191). On
bounce with the bottom of the well, the speed
of the ball gets halved. What should be the
minimum value of u(inms_l) such that the
ball may be able to reach his hands again ? It

is given that his hands are at 1m height from


https://dl.doubtnut.com/l/_3U1G1rQFoVW5
https://dl.doubtnut.com/l/_vBlFm03LBxRd

top of the well while throwing and catching.

14 m

/////////////////%B >
<
\\\\\\?

<

AN

AMANAN

o Watch Video Solution

14. A helicopter is moving verticallly upwards

with a velocity 5ms ~*. When the helicopter is


https://dl.doubtnut.com/l/_vBlFm03LBxRd
https://dl.doubtnut.com/l/_Ovk2wB5DHSML

at a height 10m from ground, a stone is
thrown with a velocity (3'2 + 43) ms ' from
the helicopter wr.t. the man in it. Considering
the point on ground vertically below the
helicopter as the origin of coordinates, and
the ground below as xy plane, find the
coordinates of the point where the stone will
fall, its distance from origin at the instant the

stone strikes the ground, assuming helicopter


https://dl.doubtnut.com/l/_Ovk2wB5DHSML

moves upwards with constant velocity.

- 10m §

0,

° Watch Video Solution



https://dl.doubtnut.com/l/_Ovk2wB5DHSML

15. The direction of a projectile at a certain
instant is inclined at an angle o to the
horizontal , after ¢ second, it is inclined at an
angle B. Prove that the horizontal component

of the velocity of the projectile s

gt
tan x — tanfB

o Watch Video Solution

16. A boy on a train of height h; projects a

coin his friend of height hy standing on the


https://dl.doubtnut.com/l/_jY1BcX10ADaI
https://dl.doubtnut.com/l/_jDkSeROvfD0z

same train, with a velocity v relative to the
train, at an angle 6 with horizontal. If the train
moves with a constant velocity v’ in the
direction of x - motion of the coin, find the

(a) distance between the boys so that the
second boy can catch the coin,

(b) maximum height attained by the coin, and
( ¢) speed with which the second boy catches

the coin relative to himself (train) and ground.

o Watch Video Solution



https://dl.doubtnut.com/l/_jDkSeROvfD0z

17. To a man going with a speed of 5ms *,

rain appears to be falling vertically. If the
actual speed of rain is 10ms !, then what is

the angle made by rain with the vertical ?

o Watch Video Solution

18. A ship is sailing due north at a speed of

1.25ms 1. The current is taking it towards

1

east at the rate of 2ms ™ ~. and a sailor is

climbing a vertical pole in the ship at the rate


https://dl.doubtnut.com/l/_LUw86TPsqe8c
https://dl.doubtnut.com/l/_xiTnRoUcTjEu

of 0.25ms '. Find the magnitude of the

velocity of the sailor with respect to ground.

o Watch Video Solution

19. A bomber plane moves due east at
100kmh ! over a town T at a certain instant
of time. Six minutes later, an interceptor plane
sets off flying due north - east from the

station S which is 40km south of T'. If both

maintain their courses, find the velocity with


https://dl.doubtnut.com/l/_xiTnRoUcTjEu
https://dl.doubtnut.com/l/_D8ZQvGOPH3Xi

which the interceptor plane must fly in order

to just overtake the bomber.

o Watch Video Solution

20. The velocity if a swimmer (v) in stil water is
less than the velocity of water (u) in a river.
Show that the swimmer must aim himself at
an angles cos™ ! (v/u) with upstream in
order to cross the river along the shortest
possible path. Find thr drifting (distance

moved along the direction of stream in


https://dl.doubtnut.com/l/_D8ZQvGOPH3Xi
https://dl.doubtnut.com/l/_mHBE3dHbWcrt

crossing the river) of the swimmer along this

shortest possible path.

° Watch Video Solution

21. A man wants to reach point B on the
opposite bank of a river flowing at a speed as
shown in figure. What minimum speed and in

which direction should the man swim relative


https://dl.doubtnut.com/l/_mHBE3dHbWcrt
https://dl.doubtnut.com/l/_amT3ZraY5L4O

to water so that he can reach point B ?

o Watch Video Solution

22. A launch plies between two points A and B
on the opposite banks of a river always
following the line AB. The distance S between
points and B is 1200 m. The velocity of the

river current v = 1.9m / s is constant over the


https://dl.doubtnut.com/l/_amT3ZraY5L4O
https://dl.doubtnut.com/l/_LNS30sg7MtoS

entire width of the river. The line AB makes an
angle a = 60° with the direction of the
current. With what velocity u and at what
angle beta to the line AB should the launch
move to cover the distance AB and back in a
time t = 5 min ? The angle beta remains the

same during the passage from A to B and from


https://dl.doubtnut.com/l/_LNS30sg7MtoS

B to A.

B
u
— V
B
o e—

o Watch Video Solution

23. A ship A streams due north at 16kmh !

and a ship B due west at 12kmh~'. At a


https://dl.doubtnut.com/l/_LNS30sg7MtoS
https://dl.doubtnut.com/l/_JZA23BepvcHy

certain instant B is 10km north east of A.
Find the
(a) magnitude of velocity of Arelative — B.

(b) nearest distance of approach of ships.

o Watch Video Solution

24. Two particles start moving simultaneously
with constant velocities u; and us as shown
in (Fig. 5.194). First particle starts from A
along AO and second starts from O along

OM. Find the shortest distance between them


https://dl.doubtnut.com/l/_JZA23BepvcHy
https://dl.doubtnut.com/l/_f2ck9tpvhcUG

during their motion.

o Watch Video Solution

25. The front wind screen of a car is inclined at
an 60° with the vertical. Hailstones fall

vertically downwards with a speed of


https://dl.doubtnut.com/l/_f2ck9tpvhcUG
https://dl.doubtnut.com/l/_tpEBg5oENfn0

5./3ms " '. Find the speed of the car so that
hailstones are bounced back by the screen in
vertically upward direction with respect to car.
Assume elastic collision of hailstones with

wind screen.

o Watch Video Solution

26. A particle is projected from point A to hit
an apple as shown in (Fig. 5195). The particle is
directly aimed at the apple. Show that particle

will not hit the apple. Now show that if the


https://dl.doubtnut.com/l/_tpEBg5oENfn0
https://dl.doubtnut.com/l/_Be5TxERritrt

string with which the apple is hung is cut at

the time of firing the particle, then the particle

will hit the apple.

Apple | ,

o View Text Solution

27. A ball is projected for maximum range with

speed 20ms ~*. A boy is located at a distance


https://dl.doubtnut.com/l/_Be5TxERritrt
https://dl.doubtnut.com/l/_dK6fNPs6q2Ek

25m from point of throwing start run to catch
the ball at the time when the ball was
projected. Find the speed of the boy so that

he can catch the ball (T'akeg = 10ms ).

o Watch Video Solution

28. A target is fixed on the top of a tower 13m
high. A person standing at a distance of 50m
from the pole is capable of projecting a stone

with a velocity 10\/§ms_1. If he wants to


https://dl.doubtnut.com/l/_dK6fNPs6q2Ek
https://dl.doubtnut.com/l/_J5GFQwDHinGj

strike the target in shortest possible time, at

what angle should he project the stone ?

O Watch Video Solution

29. A stone is projected from the ground in
such a direction so as to hit a bird on the top
of a telegraph post of height h and attains the
maximum height of 2h above the ground. If at
the insatant of projection, the bird were to fly
away horizontally with a uniform speed, find

the ratio between the horizontal velocity of


https://dl.doubtnut.com/l/_J5GFQwDHinGj
https://dl.doubtnut.com/l/_6dWmcxRfGFqv

bird and the horizontal component of velocity
of stone, if the stone hits the bird while

descending.

° Watch Video Solution

30. A ball rolls of the top fi a strair way with
horizonntal velocity of magnitude 1. 8ms ™.

The steps are 0.20m high and 0.02m wide ,

Which step will the ball it first ? ( g = 10

m//s"@)".

° Watch Video Solution



https://dl.doubtnut.com/l/_6dWmcxRfGFqv
https://dl.doubtnut.com/l/_qpHmaqdW9xUf

31. A machine gun is mounted on the top of a
tower of height h. At what angle should the
gun be inclined to cover a maximum range of
firing on the ground below ? The muzzle speed

of bullet is 150ms ~'. Take g = 10ms 2.

o Watch Video Solution

32. (Figure 5.196) shows an elevator cabin,
which is moving downwards with constant

acceleration a . A particle is projected from


https://dl.doubtnut.com/l/_qpHmaqdW9xUf
https://dl.doubtnut.com/l/_ECSa9jCe0BeO
https://dl.doubtnut.com/l/_WIsdMNoLuzKW

corner A, directly towards diagonally opposite
corner C. Then prove that

(a) particle will hit C only when a = g.

(b) Particle will hit the wall CD if a < g.

( ¢) Particle will hit the roof BC' if a > g.

o Watch Video Solution



https://dl.doubtnut.com/l/_WIsdMNoLuzKW
https://dl.doubtnut.com/l/_IvhJuRUVqjYo

33. A ball is thrown with a velocity whose
horizontal component is 12ms ! from a point
15m above the ground and 6m away from a
verticlewall 18.75m high in such a way so as
just to clear the wall. At what time will it reach

the ground ? (g = 1Oms_2).

o Watch Video Solution

34. A particle is projected up an inclined plane

of inclination B at na elevation o« to the


https://dl.doubtnut.com/l/_IvhJuRUVqjYo
https://dl.doubtnut.com/l/_uc5v5XSbqnev

horizon. Show that tan c = cot 8 + 2tan 3,

if the particle strikes the plane at right angles

° Watch Video Solution

35. Two parallel straight lines are inclined to
the horizon at an angle . A particle is
projected from a point mid way between them
so as to graze one of the lines and strikes the
other at right angle. Show that if § is the angle

between the direction of projection and either

of lines, then tan @ = (\/2 — 1)c0t X .

| |


https://dl.doubtnut.com/l/_uc5v5XSbqnev
https://dl.doubtnut.com/l/_Vb3qdanDn6gj

| & Wwatch Video Solution I

36. A small sphere is projected with a velocity

1 in a direction 60° from the

of 3ms~
horizontal y - axis, on the smooth inclined
plane (Fig. 5.197). The motion of sphere takes

place in the x - y plane. Calculate the

magnitude v of its velocity after 2s.

I o Watch Video Solution


https://dl.doubtnut.com/l/_Vb3qdanDn6gj
https://dl.doubtnut.com/l/_FIrNIVIQJLOz

37. A gun is fired from a moving platform and
ranges of the shot are observed to be
R; and R2 when the platform is moving
forwards and backwards, respectively, with
velocity vp. Find the elevation of the gun

in terms of the given quantities.

o Watch Video Solution



https://dl.doubtnut.com/l/_FIrNIVIQJLOz
https://dl.doubtnut.com/l/_0wfqmZcQZVrZ

38. A cylclist is riding with a speed of
27kmh ~'. As he approaches a circular turn on
the road of radius 80m, he applies brakes and
reduces his speed at the constant rate of
0.5ms 2. What is the magnitude and
direction of the net acceleration of the cyclist

on the circular turn ?

o Watch Video Solution



https://dl.doubtnut.com/l/_wBJxuspqx0V3

39. An electric fan has blades of length 30cm
as measured from the axis of rotation. If the
fan is rotating at 1200 rpm, find the

acceleration of a point on the tip of a blade.

o Watch Video Solution

40. A particle starts from rest and moves in a
circular motion with constant angular
acceleration of 2rads 2. Find

(a) Angular velocity


https://dl.doubtnut.com/l/_7Cok9oEG2ZDY
https://dl.doubtnut.com/l/_YNpctsPq6awO

(b) Angular displacement of the particle after
4s.

( ¢) The number of revolutions completed by
the particle during these 4s.

(d) If the radius of the circle is 10cm, find the
magnitude and direction of net acceleration of

the particle at the end of 4s.

o Watch Video Solution

Exercise Single Correct



https://dl.doubtnut.com/l/_YNpctsPq6awO

1. Rain is falling vertically downwards with a
speed of 4kmh ~'. A girl moves on a straight
road with a velocity of 3kmh ~!. The apparent
velocity of rain with respect to the girl is.

A 3kmh ™"

B. 4kmh "

C.5km h*-1

D. 7Tkmh !

Answer: C

‘ ° Wiak lh \AAA CAaliikianm



https://dl.doubtnut.com/l/_1bdlZ91jZU5G

YVOILLIL VI IVAGINI L] )

2. Ship A is travelling with a velocity of
5kmh ! due east. A second ship is heading
30° east of north. What should be the speed
of second ship if it is to remain always due
north with respect to the first ship ?
A.a.10kmh "
B.b. 9kmh '

C.c.8kmh !

D.d. 7kmh !


https://dl.doubtnut.com/l/_1bdlZ91jZU5G
https://dl.doubtnut.com/l/_WzNyy0rTxgWW

Answer: A

° Watch Video Solution

3. A man swims from a point A on the bank of
a river if width 100m. When he swims
perpendicular to the water current, he reaches
the other bank 50m downstream. The angle to
the bank at which he should swim, to reach
the directly opposite point B on the other
bank is.

L.

L,


https://dl.doubtnut.com/l/_WzNyy0rTxgWW
https://dl.doubtnut.com/l/_GKDk5W97xmEj

A.10° upstream

B.20° upstream

C.30° upstream

D.60° upstream

Answer: D

o Watch Video Solution

4. Rain is falling vertically with a velocity of

25ms 1. Awoman rides a bicycle with a speed

1

of 10ms ™~ in the north to south direction.


https://dl.doubtnut.com/l/_GKDk5W97xmEj
https://dl.doubtnut.com/l/_l4Qzx5c0JXCW

What is the direction (angle with vertical) in
which she should hold her umbrella to safe
herself from rain ?

A.a.tan” *(0.4)

B.b.tan (1)

C.c.tan'(1/3)

D.d.tan ™ '(2.6)

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_l4Qzx5c0JXCW
https://dl.doubtnut.com/l/_2gZ6fANG8gZm

5. A police van moving on a highway with a
speed of 30kmh ! fires a bullet at a thief's
car speeding away in the same direction with a
speed of 192kmh ~'. If the muzzle speed of
the bullet is 150ms !, with what speed does

the bullet hit the thief's car?
A 120ms !
B.90ms !

C.125ms !

D.105ms 1


https://dl.doubtnut.com/l/_2gZ6fANG8gZm

Answer: D

o Watch Video Solution

6. A bird is flying towards north with a velocity
40kmh ' and a train is moving with velocity
40kmh ' towards east. What is the velocity
of the bird boted by a man in the train ?
A.40v/2kmh !N — E
B.40v/2kmh 'S — E

C.40\/2kmh "IN — W


https://dl.doubtnut.com/l/_2gZ6fANG8gZm
https://dl.doubtnut.com/l/_QBuZnKHMVwpX

D.40/2kmh 1S — W

Answer: C

o Watch Video Solution

7. A river is flowing from west to east at a
speed of 5 metres per minute.A man on the
south bank of the river, capable of swimming
at 10 metres per minute in still water, wants to
swim across the river in the shortest time. He

should swim in a direction.


https://dl.doubtnut.com/l/_QBuZnKHMVwpX
https://dl.doubtnut.com/l/_OnZ0ntTiLguX

A.tan" '(2)EofN
B.tan " '(2) NofE
C.30° EofN

D.60° EofN

Answer: B

o Watch Video Solution

8. A boat is moving with a velocity 31 + 45
with respect to ground. The water in the river

is moving with a velocity —37 — 45 with


https://dl.doubtnut.com/l/_OnZ0ntTiLguX
https://dl.doubtnut.com/l/_9wOdPaCLnMka

respect to ground. The relative velocity of the

boat with respect to water is.

A. 8]
B.—67 — 8
C.6% + 8

D. 51/2)

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_9wOdPaCLnMka

9. A car is moving towards east with a speed of
25kmh 1. To the driver of the car, a bus
appears to move towards north with a speed
of 25,/3kmh ~'. What is the actual velocity of
the bus ?

A.50kmh 1, 30° Eof N

B.50kmh !, 30° NofE

C.25kmh 1, 30° EofN

D.25kmh 1, 30° NofE

Answer: A


https://dl.doubtnut.com/l/_qrwHc6WoUoIs

° Watch Video Solution

10. A swimmer wishes to cross a 500 — m river
flowing at 5kmh ~ 1. His speed with respect to
water is 3kmh ~!. The shortest possible time
to cross the river is.

A. 10 min

B. 20 min

C. 6 min

D. 7.5 min


https://dl.doubtnut.com/l/_qrwHc6WoUoIs
https://dl.doubtnut.com/l/_mgX3ACkpVTbh

Answer: A

o Watch Video Solution

11. 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. 12s

B. 8s


https://dl.doubtnut.com/l/_mgX3ACkpVTbh
https://dl.doubtnut.com/l/_rkZuVlZIeEE1

C.15s

D. 10s

Answer: D

o Watch Video Solution

12. A man can swim in still water with a speed
of 2ms ~ L. If he wants to cross a river of water
current speed ,/3ms ! along the shortest
possible path, then in which direction should

he swim ?


https://dl.doubtnut.com/l/_rkZuVlZIeEE1
https://dl.doubtnut.com/l/_8adbj9s4t10I

A.a. At an angle 120° to the water current.

B. b. At an angle 150° to the water current.

C.c. At an angle 90° to the water current.

D.d. None of these

Answer: B

o Watch Video Solution

13. A truck is moving with a constant velocity
of 54kmh . In which direction (angle with

the direction of motion of truck) should a


https://dl.doubtnut.com/l/_8adbj9s4t10I
https://dl.doubtnut.com/l/_7FZkQGDG0ViD

stone be projected up with a velocity of
20ms !, from the floor of the truck of the
truck, so as to appear at right angles to the

truck, for a person standing on earth ?

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_7FZkQGDG0ViD

14. A river flows with a speed more than the
maximum speed with which a person can swim
in still water. He intends to cross the river by
the shortest possible path (i.e,, he wants to
reach the point on the opposite bank which
directly opposite to the starting point). Which

of the following is correct ?

A. He should normal to the river bank.

B. He should start in such a way that he

moves normal to the bank, relative to


https://dl.doubtnut.com/l/_7FZkQGDG0ViD
https://dl.doubtnut.com/l/_6n0Aac0MpD9o

the bank.

C.He should start in a particular

(calculated) direction making an obtuse

angle with the direction of water

current.

D. The man cannot cross the river in that

way.

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_6n0Aac0MpD9o
https://dl.doubtnut.com/l/_i6A6mfOfgFx5

15. Rain, driven by the wind, falls on a railway
compartment with a velocity of 20ms 1, at an
angle of 30° to the vertical. The train moves,
along the direction of wind flow, at a speed of
108kmh . Determine the apparent velocity

of rain for a person sitting in the train.
A. 20\/7ms_1
B.10,/7Tms 1

C.15y/Tms "~ L

D.10/7kmh !


https://dl.doubtnut.com/l/_i6A6mfOfgFx5

Answer: B

o Watch Video Solution

16. The ratio of the distance carried away by
the water current, downstream, in crossing a
river, by a person, making same angle with
downstream and upstream is 2: 1. The ratio of
the speed of person to the water current

cannot be less than.

A1/3


https://dl.doubtnut.com/l/_i6A6mfOfgFx5
https://dl.doubtnut.com/l/_PYLLfBY0HoM7

B.4/5
C.2/5

D.4/3

Answer: A

o Watch Video Solution

17. A particle is moving in a circle of radius r
centred at O with constant speed v. What is

the change in velocity in moving from

AtoB(Z/AOB = 40°) ?


https://dl.doubtnut.com/l/_PYLLfBY0HoM7
https://dl.doubtnut.com/l/_9i486wLyzX3w

A. 2vsin 20°

B. 4vsin40°

C. 2usin40°

D. vsin 20°

Answer: A

o Watch Video Solution

18. A particle is projected with a velocity v so

that its range on a horizontal plane is twice


https://dl.doubtnut.com/l/_9i486wLyzX3w
https://dl.doubtnut.com/l/_McMUjpwwnO3N

the greatest height attained. If g s

acceleration due to gravity, then its range is

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_McMUjpwwnO3N

19. Find the angle of projection of a projectile
for which the horizontal range and maximum
height are equal.

A.tan" (1)

B.tan '(2)

C.tan 1(3)

D.tan '(4)

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_P1pVMLNI4ptP

20. A particle is projected from ground at
some angle with the horizontal. Let P be the
point at maximum height H. At what height
above the point P should the particle be

aimed to have range equal to maximum height

?

A H

B.2H

C.H//2

D.3H


https://dl.doubtnut.com/l/_xEImLPwIjAG9

Answer: A

° Watch Video Solution

21. The height y and the distance = along the
horizontal plane of a projectile on a certain
planet (with no surrounding atmosphere) are
given by y = (8t — 5t2)m and z = 6tm,
where t is in seconds. The velocity with which

the projectile is projected att = O is.

A 6ms !


https://dl.doubtnut.com/l/_xEImLPwIjAG9
https://dl.doubtnut.com/l/_oW21ANdYWH2d

B.8ms ™~

C.10ms !

D. 14ms !

Answer: C

o Watch Video Solution

22. In the above problem, what is the angle of

projection with horizontal ?

A tan~1(1/4)


https://dl.doubtnut.com/l/_oW21ANdYWH2d
https://dl.doubtnut.com/l/_1ejFiAPc4Gu4

B.tan '(4/3)
C.tan 1(3/4)

D.tan"'(1/2)

Answer: B

o Watch Video Solution

23. A shot is fired from a point at a distance of
200m from the foot of a tower 100m high so
that it just passes over it horizontally. The

direction of shot with horizontal is.


https://dl.doubtnut.com/l/_1ejFiAPc4Gu4
https://dl.doubtnut.com/l/_XDW3tBv42UxS

A. 30°

B.45°

C.60°

D.70°

Answer: B

° Watch Video Solution

24. Two bullets are fired simultaneously,

horizontally and with different speeds from


https://dl.doubtnut.com/l/_XDW3tBv42UxS
https://dl.doubtnut.com/l/_8NTrTQRnpWNM

the same place. Which bullet will hit the

ground first?

A. Slower one

B. Faster one

C. Both will reach simultaneously

D. Cannot be predicted

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_8NTrTQRnpWNM

25. The maximum height reached by projectile

is 4m. The horizontal range is 12m. The

1

velocity of projection in ms " is (g is

acceleration due to gravity)

A.5\/ﬁ
3.3\/9_/2

Answer: A

‘ ° Wiadk~lh \AAA CAaliikianm



https://dl.doubtnut.com/l/_5WCCX07tkg5n

YVCILLIL VI INAGINIE L J

26. A ball thrown by one player reaches the

other in 2s. The maximum height attained by

the ball above the point of projection will be

about.

A.25m

B.5m

C.75m

D.10 m


https://dl.doubtnut.com/l/_5WCCX07tkg5n
https://dl.doubtnut.com/l/_DAscdbaFB2Pm

Answer: B

o Watch Video Solution

27. A projectile has a time of flight T' and
range R. If the time of flight is doubled,
keeping the angle of projection same, what
happens to the range ?

A.R//4

B.R//2

C.2R


https://dl.doubtnut.com/l/_DAscdbaFB2Pm
https://dl.doubtnut.com/l/_sKksIkdblKOd

D.4R

Answer: D

° Watch Video Solution

28. A ball is thrown from a point with a speed
'v*(0)' at an elevation angle of 6 . From the

same point and at the same instant , a person

14 0’
2
catch the ball . Will the person be able to

to

starts running with a constant speed


https://dl.doubtnut.com/l/_sKksIkdblKOd
https://dl.doubtnut.com/l/_MuqM2SiEb3NA

catch the ball ? If yes, what should be the

angle of projection 6 ?

A Yes, 60°

B.Yes, 30°

C.No

D.Yes, 45°

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_MuqM2SiEb3NA

29. A body is projected at an angle of 30° with

the horizontal and with a speed of 30ms .

What is the angle with the horizontal after
1.55? (g = 10ms—?).

A.0°

B.30°

C.60°

D.90°

Answer: A

I o Wiadk~h \AAA CAaliikian



https://dl.doubtnut.com/l/_aH84gOjueVaK

VVCILLIL VI IVAGINIE L J

30. A grasshopper can jump a maximum
distance 1.6m. It spends negligible time on

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

A. 5/2m

B. 10/2m
C.204/2m

D. 404/2m

Answer: C

| s ]


https://dl.doubtnut.com/l/_aH84gOjueVaK
https://dl.doubtnut.com/l/_T4rtVuRqS4mt

| ¥ Watch Video Solution

1

31. A body has an initial velocity of 3ms ™~ and

2

has an acceleration of 1ms ™ “ normal to the

direction of the initial velocity. Then its

velocity 4s after the start is.
A.7ms ™! along the direction of initial
velocity.

1

B.7ms -~ along the normal to the

direction of initial velocity.


https://dl.doubtnut.com/l/_T4rtVuRqS4mt
https://dl.doubtnut.com/l/_iR8sak2nP6sX

C.7ms ' midway between the two
directions.
D.5ms ! at an angle tan~'(4/3) with the

direction of initial velocity.

Answer: D

o Watch Video Solution

32. Two tall buildings are 30m apart. The
speed with which a ball must be thrown

horizontally from a window 150m above the


https://dl.doubtnut.com/l/_iR8sak2nP6sX
https://dl.doubtnut.com/l/_6aiAwEwXLms7

ground in one building so that it enters a
window 27.5m from the ground in the other

building is.

A 2ms !
B.6ms !

C.4ms !

D. 8ms !

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_6aiAwEwXLms7
https://dl.doubtnut.com/l/_x2SRH8MCuFoM

33. A shell fired from the ground is just able to
cross horizontally the top of a wall 90m away
and 45m high. The direction of projection of

the shell will be.

C.60°

D.45°

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_x2SRH8MCuFoM

34. Two paper screens A and B are separated
by 150m. A bullet pierces A and B. The hole in B
in 15 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:

(g = 1Oms_2)
A.100,/3ms !
B. 200,/3ms !

C.300,/3ms !

D. 500,/3ms !


https://dl.doubtnut.com/l/_x2SRH8MCuFoM
https://dl.doubtnut.com/l/_FKVBbE7L2lO0

Answer: D

o Watch Video Solution

35. A projectile can have same range R for two
angles of projection. It t; and %, are the times
of flight in the two cases, then what is the
product of two times of flight ?

A. tltz X R2

B.tltz x R

1
C. t1t2 XX E


https://dl.doubtnut.com/l/_FKVBbE7L2lO0
https://dl.doubtnut.com/l/_7MPloJGTzuFp

1
D.tity x —
112 R

Answer: B

° Watch Video Solution

36. A ball is thrown at different angles with the
same speed u and from the same points and it
has same range in both the cases. If y; and y,
be the heights attained in the two cases, then

find the value of y; + 5.

u2
A —
9


https://dl.doubtnut.com/l/_7MPloJGTzuFp
https://dl.doubtnut.com/l/_RrkdPNqZJfpT

Answer: C

o Watch Video Solution

37. The equation of motion of a projectile is
3
y = 12z — Zmz. The horizontal component of

velocity is 3ms~!. What is the range of the

projectile ?


https://dl.doubtnut.com/l/_RrkdPNqZJfpT
https://dl.doubtnut.com/l/_MGztuELPr6CB

A. 18 m

B.16 m

C.12m

D.21.6 m

Answer: B

o Watch Video Solution

38. Two particles are projected from the same
point with the same speed u such that they

have the same range R, but different


https://dl.doubtnut.com/l/_MGztuELPr6CB
https://dl.doubtnut.com/l/_hbzhKXj5e6bc

maximum heights, h; and hsy. Which of the

following is correct ?

AR = (y/hihs)
. R = (/2hihs)

CR=2 hlhz)
D.R =4 hlhz)
Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_hbzhKXj5e6bc

39. At what angle with the horizontal should a
ball be thrown so that the range R is related
to the time of flight as R =5T? ?
(Takeg = 10ms6 — 2).

A.30°

B.45°

C.60°

D.90°

Answer: B

‘ o Wiak~lh \tAAA CAaliikianm



https://dl.doubtnut.com/l/_VUcqPuqOZEuz
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40. A ball thrown by one player reaches the

other in 2s. The maximum height attained by

the ball above the point of projection will be

about.

A.25m

B.5m

C.75m

D.10 m


https://dl.doubtnut.com/l/_VUcqPuqOZEuz
https://dl.doubtnut.com/l/_kGK22hTC0cX6

Answer: B

o Watch Video Solution

41. A ball rolls off the top of a staircase with a
horizontal velocity um /s. If the steps are h
meter high and b meter wide, the ball will hit

the edge of the nth steps, if:

2hu
An=——

gb?

2hu?
B.n =

gb

2hu?
C.n=



https://dl.doubtnut.com/l/_kGK22hTC0cX6
https://dl.doubtnut.com/l/_mAr2gZNshsdk

Answer: C

° Watch Video Solution

42. At a height 0.4m from the ground the

velocity of a projectile in vector form is
— 0 ~ _
v = (67, + 2])ms ! The angle of

projection is

A. 45°


https://dl.doubtnut.com/l/_mAr2gZNshsdk
https://dl.doubtnut.com/l/_GmRWl8e6qjiv

B.60°
C.30°

D.tan '(3/4)

Answer: C

o Watch Video Solution

43. A projectile is thrown in the upward
direction making an angle of 60° with the

horizontal direction with a velocity of


https://dl.doubtnut.com/l/_GmRWl8e6qjiv
https://dl.doubtnut.com/l/_wRsFcERLAQ8k

150ms~!. Then the time after which its
inclination with the horizontal is 45° is
A.15(y/3 —1)s
B.15(/3 4+ 1)s
C.7.5(v/3—1)s

D.7.5(v/3+1)s

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_wRsFcERLAQ8k

44. A gun is firing bullets with velocity vy by
rotating it through 360° in the horizontal
plane. The maximum area covered by the

bullets is

()
)
o(2)
()

I o WA _ L _L w2 ldl_ _ e~_1_..0°_

D.m



https://dl.doubtnut.com/l/_Kboepb4GNkfB

L vvdailil viUCO o0VIULiOIlI )

45, A person sitting in the rear end of the
compartment throws a ball towards the front
end. The ball follows a parabolic path. The
train is moving with uniform velocity of
20ms~!. A person standing outside on the
ground also observers the ball. How will the
maximum heights (hy,) attained and the
ranges (R) seen by thrower and the outside

observer compare each other?

A.Same h,,, differect R


https://dl.doubtnut.com/l/_Kboepb4GNkfB
https://dl.doubtnut.com/l/_ON5a4xc976UF

B.same h,,,and R

C.different h,,, same R

D. different h,,,and R

Answer: A

o Watch Video Solution

46. Two stones are projected with the same
speed but making different angles with the
horizontal. Their horizontal ranges are equal.

The angle of projection of one is % and the


https://dl.doubtnut.com/l/_ON5a4xc976UF
https://dl.doubtnut.com/l/_uCHGKSJof0sG

maximum height reached by it is 102 m. Then
the maximum height reached by the other in
metres is

A. 3hq

B. 2h,

C.hi/2

D.hy /3

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_uCHGKSJof0sG
https://dl.doubtnut.com/l/_dmuAqHN0Lp0W

47. A ball is projected from the ground at
angle 6 with the horizontal. After 1s, it is
moving at angle 45° with the horizontal and
after 2s it is moving horizontally. What is the

velocity of projection of the ball ?

A.10,/3ms !
B.20,/3ms !
C.10,/5ms *

D.204/2ms "~ 1

Answer: C

[ 1


https://dl.doubtnut.com/l/_dmuAqHN0Lp0W

I O Watch Video Solution

48. A body is projected horizontally from the
top of a tower with initial velocity 18ms !, It
hits the ground at angle 45°. What is the
vertical component of velocity when it strikes

the ground ?

A 9ms !
B. 9\/§m3_1
C.18ms !

D.18/2ms !


https://dl.doubtnut.com/l/_dmuAqHN0Lp0W
https://dl.doubtnut.com/l/_LTAzp1JPL2sv

Answer: C

o Watch Video Solution

49. A plane flying horizontally at 100ms *
releases an object which reaches the ground
in 10s. At what angle with horizontal it hits
the ground ?

A.55°

B.45°

C.60°


https://dl.doubtnut.com/l/_LTAzp1JPL2sv
https://dl.doubtnut.com/l/_lNFOFaf18x0a

D.75°

Answer: B

° Watch Video Solution

50. A hose lying on the ground shoots a
stream of water upward at an angle of 60° to
the horizontal with the velocity of 16ms .

The height at which the water strikes the wall

8m away is.

A.A.89m


https://dl.doubtnut.com/l/_lNFOFaf18x0a
https://dl.doubtnut.com/l/_Gc8NlvdmjIQu

B.B.10.9 m

C.C.129m

D.D. 6.9 m

Answer: A

o Watch Video Solution

51. Show that there are two values of time for
which a projectile is at the same height. Also
show mathematically that the sum of these

two times is equal to the time of flight.


https://dl.doubtnut.com/l/_Gc8NlvdmjIQu
https://dl.doubtnut.com/l/_wDDq2HXwlWkn

A.A.3T /2

B.B.47"/3

C.C.3T /4

D.D. T

Answer: D

o Watch Video Solution

52. 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


https://dl.doubtnut.com/l/_wDDq2HXwlWkn
https://dl.doubtnut.com/l/_3k5ftoe3OjCA

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

A ls

B.2s

C.3s

D.4s

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_3k5ftoe3OjCA

53. A body is projected up a smooth inclined
plane with velocity V from the point A as
shown in the figure. The angle of inclination is
45° and the top is connected to a well of
diameter 40m. If the body just manages to

across the well, what is the value of V? Length


https://dl.doubtnut.com/l/_9WHfiUHVTKF4

of inclined plane is 20+/2m.

B C

45°

40m

A. 40ms !
B. 404/2ms 1
C.20ms !

D. 20+/2ms !


https://dl.doubtnut.com/l/_9WHfiUHVTKF4

Answer: D

o Watch Video Solution

54. A rifle shoots a bullet with a muzzle
velocity of 400ms ! at a small target 400m
away. The height above the target at which the
bullet must be aimed to hit the target is

(g = 1Oms_2).

A.1Tm

B.5m


https://dl.doubtnut.com/l/_9WHfiUHVTKF4
https://dl.doubtnut.com/l/_0rDkXc9TXXK8

C.10 m

D.0.5m

Answer: B

o Watch Video Solution

55. A projectile is fired from level ground at an
angle 6 above the horizontal. The elevation
angle ¢ of the highest point as seen from the

launch point is related to 6 by the relation.


https://dl.doubtnut.com/l/_0rDkXc9TXXK8
https://dl.doubtnut.com/l/_xyHZiPC4NygW

A.tan¢p = 2tan6
B.tan¢ = tané

1
C.tan¢ = —tan6

2

1
D.tan¢ = Ztané?

Answer: C

o Watch Video Solution

56. A projectile has initially the same
horizontal velocity as it would acquire if it had

moved from rest with uniform acceleration of


https://dl.doubtnut.com/l/_xyHZiPC4NygW
https://dl.doubtnut.com/l/_LNZefQvMqUEm

3ms 2 for 0.5 min . If the maximum height
reached by it is 80m, then the angle of
projection is (g = 10ms_2).

Atan '3

B.tan '(3/2)

C.tan 1(4/9)

D.sin " *(4/9)

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_LNZefQvMqUEm
https://dl.doubtnut.com/l/_U6LKxk1oxA4B

57. If a stone is to hit at a point which is at a
distance d away and at a height A (Fig. 5.200)
above the point from where the stone starts,
then what is the value of initial speed u if the

stone is launched at an angle 6 ?



https://dl.doubtnut.com/l/_U6LKxk1oxA4B

g d
A A
cos 6 \/Q(dtanﬁ —h)

g
B. B.
cos 6 \/2(dtan0 — h)

[ 0d?2

C.C 7
h cos? 0

| gd?

D. D. 1_h

Answer: B

S

o Watch Video Solution

58. The speed of a projectile at its maximum

height is /3 /2 times its initial speed. If the


https://dl.doubtnut.com/l/_U6LKxk1oxA4B
https://dl.doubtnut.com/l/_vOGK2EJj9QyK

range of the projectile is n times the maximum
height attained by it, n is equal to :

A4/3

B.2,/3

C.4,/3

D.3/4

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_vOGK2EJj9QyK

59. The trajectory of a projectile in a vertical
plane is y = ax — bz®, where a and b are
constant and =« and y are, respectively,
horizontal and vertical distances of the
projectile from the point of projection. The
maximum height attained by the particle and

the angle of projectile from the horizontal are.


https://dl.doubtnut.com/l/_2E3MiSfkJNWn

Answer: C

° Watch Video Solution

60. A projectile is given an initial velocity of
(% + 23’)m/s, where 7 is along the ground
and 3 is along the vertical . If g = 1Om/s2, the

equation of its trajectory is :

Ay = 2z — bz’


https://dl.doubtnut.com/l/_2E3MiSfkJNWn
https://dl.doubtnut.com/l/_1MTHx31hfPZI

B.y =z — bz’
C. 4y = 2z — 5x?

D.y = 2z — 25z

Answer: A

o Watch Video Solution

61. Average velocity of a particle in projectile
motion between its starting point and the
highest point of its trajectory is (projectin

speed = u, angle projection from horizontal =0)


https://dl.doubtnut.com/l/_1MTHx31hfPZI
https://dl.doubtnut.com/l/_moS8OzW63Q6m

A. %\/1 + 2cos? 6

B. %\/1 + 2cos* 6

C. %\/1 + 3cos’ 6

D.vcos 0

Answer: C

o Watch Video Solution

62. Two balls A and B are thrown with
speeds u and u /2, respectively. Both the

balls cover the same horizontal distance


https://dl.doubtnut.com/l/_moS8OzW63Q6m
https://dl.doubtnut.com/l/_yLltA112drIT

before returning to the plane of projection. If
the angle of projection of ball Bis15° with
the horizontal, then the angle of projection of

A is.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_yLltA112drIT

63. A body of mass m is projected horizontally
with a velocity v from the top of a tower of
height h and it reaches the ground at a
distance = from the foot of the tower. If a
second body of mass 2m is projected
horizontally from the top of a tower of height
2h, it reaches the ground at a distance 2z
from the foot of the tower. The horizontal

veloctiy of the second body is.


https://dl.doubtnut.com/l/_yLltA112drIT
https://dl.doubtnut.com/l/_ygZQIu76EGgt

B.2v

C. \/§fv

D.v//2

Answer: C

o Watch Video Solution

64. A car is moving horizontally along a
straight line with a unifrom velocity of
25ms 1. A projectile is to be fired from this

car in such a way that it will return to it after it


https://dl.doubtnut.com/l/_ygZQIu76EGgt
https://dl.doubtnut.com/l/_AxEitaLO5D95

has moved 100m. The speed of the projection

must be.
A a.10ms !
B.b.20ms !

C.c15ms !

D.d. 25ms !

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_AxEitaLO5D95

65. 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

H
A (R+ H),

o () om

C.(R+2H),H

D.(R+ H), H


https://dl.doubtnut.com/l/_UDyGX7RSmYHQ

Answer: D

o Watch Video Solution

66. A particle is projected with a certain
velocity at an angle o< above the horizontal
from the foot of an inclined plane of
inclination 30°. If the particle strikes the plane
normally, then o is equal to.

(49

A.30°
30" + 5



https://dl.doubtnut.com/l/_UDyGX7RSmYHQ
https://dl.doubtnut.com/l/_Iz2JoWrzhEL4

B. 45°
C.60°

D.30° + tan ™ '(2./3)

Answer: A

o Watch Video Solution

67.1n the time taken by the projectile to reach

from A to B is t. Then the distance AB is


https://dl.doubtnut.com/l/_Iz2JoWrzhEL4
https://dl.doubtnut.com/l/_LcnyJPaoT1We

equal to.

L————————--—

A

Answer: A


https://dl.doubtnut.com/l/_LcnyJPaoT1We

° Watch Video Solution

68. A motor cyclist is trying to jump across a
path as shown by driving horizontally off a cliff
A at a speed of 5ms~!. Ignore air resistance

and take g = 10ms 2. The speed with which


https://dl.doubtnut.com/l/_LcnyJPaoT1We
https://dl.doubtnut.com/l/_f2TYdvd2iydX

he touches the peak B is:

- G e smme cmms s SR mmn S Sy,

A.20ms !
B. 12ms

C.25ms !
D. 15ms "


https://dl.doubtnut.com/l/_f2TYdvd2iydX

Answer: D

° Watch Video Solution

69. The height y nad the distance = along the
horizontal plane of a projectile on a certain
planet (with no surrounding atmosphere) are
given by y = (8t — 5t2)m and z = 6tm,
where t is in seconds. The velocity with which

the projectile is projected att = O is.

A 8ms !


https://dl.doubtnut.com/l/_f2TYdvd2iydX
https://dl.doubtnut.com/l/_63i6s6rtlRUR

B.6ms !

C.10ms !

D. Not obtainable from the data.

Answer: C

o Watch Video Solution

70. A particle P is projected with velocity u; at
an angle of 30° with the horizontal. Another
particle @) is thrown vertically upwards with

velocity us from a point vertically below the


https://dl.doubtnut.com/l/_63i6s6rtlRUR
https://dl.doubtnut.com/l/_tQpzUOCf2cjP

highest point of path of P. Determine the
necessary condition for the two particles to

collide at the highest point.



https://dl.doubtnut.com/l/_tQpzUOCf2cjP

Answer: C

o Watch Video Solution

71. A ball is projected from a point A with
some velocity at an angle 30° with the
horizontal as shown in (Fig. 5.204). Consider a
target at point B. The ball will hit the target if
it thrown with a velocity vy equal to.

L.

L.

A 5ms !


https://dl.doubtnut.com/l/_tQpzUOCf2cjP
https://dl.doubtnut.com/l/_o6Z9zELwQODG

B.6ms !

C.7ms !

D. None of these

Answer: D

o Watch Video Solution

72. A body is moving in a circle with a speed of

1ms~!. This speed increases at a constant

1

rate of 2ms ™~ every second. Assume that the


https://dl.doubtnut.com/l/_o6Z9zELwQODG
https://dl.doubtnut.com/l/_F481u9FK03Nk

radius of the circle described is 25m. The total
accleration of the body after 2s is.

A 2ms 2

B. 25ms 2

C./bms?

D. \/7ms_2

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_F481u9FK03Nk

73. A body is moving in a circular path with a

constant speed. It has .

A. A constant velocity

B. A constant acceleration

C. An acceleration of constant magnitude

D. An acceleration which varies with time in

magnitude

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_xgZv9j1z9xwr

74. A particle is moving along a circular path

with uniform speed. Through what angle does

its angular velocity change when it completes

half of the circular path ?

A.0°

B.45°

C.180°

D. 360°

Answer: A



https://dl.doubtnut.com/l/_xgZv9j1z9xwr
https://dl.doubtnut.com/l/_1jTj1ed7LeDt

Watch Video Solution

75. A particle is moving along a circular path.
The angular velocity, linear velocity, Angular
acceleration, and centripetal acceleration of
the particle at any instant. Respectively are
— = — o

w,v, x , and a,. Which of the

following relations is not correct ?


https://dl.doubtnut.com/l/_1jTj1ed7LeDt
https://dl.doubtnut.com/l/_55Qga65xcTlu

Answer: B

° Watch Video Solution

76. The angular velocity of a particle moving in
a circle of radius 50cm is increased in 5 min
from 100 revolutions per minute to 400
revolutions per minute. Find the tangential

acceleration of the particle.

A. 60ms 2


https://dl.doubtnut.com/l/_55Qga65xcTlu
https://dl.doubtnut.com/l/_mOaYo46V5byc

B.7m/30ms 2
C.m/15ms 2

D. 7 /60ms ~*

Answer: D

o Watch Video Solution

Exercise Multiple Correct

1. A river is flowing towards with a velocity of

5ms . The boat velocity is 10ms ~'. The boat


https://dl.doubtnut.com/l/_mOaYo46V5byc
https://dl.doubtnut.com/l/_yE8EOLRRD71o

crosses the river by shortest path. Hence,

A.The direction of boat's velocity is 30°

west of north.

B. The direction of boat's velocity is north
west.
1

C. Resultant velocity is 51/3ms ™.

D. Resultant velocity of boat is 51/2ms ~ L

Answer: A::C

o Watch Video Solution



https://dl.doubtnut.com/l/_yE8EOLRRD71o

2. A stationary person observes that rain is
falling vertically down at 30kmh ~'. A cyclist is
moving up on an inclined plane making an
angle 30° with horizontal at 10kmh ™. In
which direction should the cyclist hold his

umbrella to prevent himself from the rain ?

3v/3
A. At an angletan ! (T\/_> with inclined

plane.
3v3
B.At an angle tan1<i> with

horizontal.


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

3
C.A an angle tan ! (#) with inclined

plane.

3
D. At an angle tan ~* (4) with vertical.

Answer: A::D

o Watch Video Solution

3. Two cities A and B are connected by a
regular bus service with buses plying in either
direction every T seconds. The speed of each

bus is uniform and equal to V. A cyclist cycles


https://dl.doubtnut.com/l/_ObIWijXRSHpO
https://dl.doubtnut.com/l/_m8z820bDR3ta

from A — B with a uniform speed of V.. A
bus goes past the cyclist in 77 second in the
direction A — B and every T, second in the

direction B — A.Then

W+ Ve
Vo — Ve
Vo — Ve
W + Ve
Answer: C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_m8z820bDR3ta

4. Suppose two particles 1 and 2 are
projected in vertical plane simultaneously.

Their angles of projection are 30° and 6,
respectively, with the horizontal. Let they

collide after a timet in air. Then

160 ms! 100 ms™!

SR

A.0 = sin” '(4/5) and they will have same

speed just before the collision.


https://dl.doubtnut.com/l/_m8z820bDR3ta
https://dl.doubtnut.com/l/_zrJEdCF25BWx

B.0 =sin '(4/5) and they will have
different speed just before the collision.

C.z < 1280,/3 — 960m.

D.It is possible that the particles collide
when both of them are at their highest

point.

Answer: C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_zrJEdCF25BWx

5. All the particles thrown with same initial

velocity would strike the ground.

Qr A v

A. with same speed.

B. simultaneously


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

C.time would be least for the particle

thrown with velocity v downward i.e,

particle 1.

D. time would be maximum for the particle

Answer: A::C::D

° Watch Video Solution



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

6. A particle id moving in xy - plane with
y==x/2 and v, =4 —2t. Choose the
correct options.
A. Initial velocities in x and y directions are
negative.
B. Initial velocities in x and y directions are
positive.
C.Motion is first retarded, then

accelerated.


https://dl.doubtnut.com/l/_3zXTrFrrDLLr

D. Motion is first accelerated, then

retarded.

Answer: B::C

o Watch Video Solution

7. A heavy particle is projected with a velocity
at an angle with the horizontal into the
uniform gravitational field. The slope of the

trajectory of the particle varies as


https://dl.doubtnut.com/l/_3zXTrFrrDLLr
https://dl.doubtnut.com/l/_toCBQyFcoHxd

A e,

B. s

C.los.

D. ..

Answer: B::C

o Watch Video Solution

8. A car moves on a circular road. It describes

equal angles about the centre in equal


https://dl.doubtnut.com/l/_toCBQyFcoHxd
https://dl.doubtnut.com/l/_6TYmQwospzUc

intervals of time. Which of the following

statement about the velocity of the car is true

A. Velocity is constant

B. Magnitude of velocity is constant but

the direction changes.

C. Both magnitude and direction of velocity

change.

D. Velocity is directed towards the center of

circle.

Answer: A::C::D


https://dl.doubtnut.com/l/_6TYmQwospzUc

° Watch Video Solution

9. A heavy particle is projected with a velocity

at an angle with the horizontal into the

uniform gravitational field. The slope of the

trajectory of the particle varies as

A e

B. L.

C. e,

D. ..


https://dl.doubtnut.com/l/_6TYmQwospzUc
https://dl.doubtnut.com/l/_HFXj9Mu7lFkF

Answer: B::C::D

° Watch Video Solution

10. A body is projected with velocity u at an
angle of projection 6 with the horizontal. The
direction of velocity of the body makes angle
30° with the horizontal at ¢t = 2s and then

after 1s it reaches the maximum height. Then

A.a.u = 20,/3ms !,

B.b.6 = 60°


https://dl.doubtnut.com/l/_HFXj9Mu7lFkF
https://dl.doubtnut.com/l/_px2Xyr68kmdt

C.c.O0 = 30°

D.d.u = 10,/3ms "

Answer: A::B

o Watch Video Solution

11. A particle moves in a circle of radius 20cm.
Its linear speed is given by v = 2t where ¢ is in

seconds and v in ms L. Then



https://dl.doubtnut.com/l/_px2Xyr68kmdt
https://dl.doubtnut.com/l/_VMYcbt50MeA3

A.The radial acceleration at ¢t = 2s is
80ms 2.

B. Tangential acceleration at ¢t = 2s s
2ms 2.

C.Net acceleration at t = 2s is greater
than 80ms 2.

D. Tangential acceleration remains

constant in magnitude.

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

o Watch Video Solution



https://dl.doubtnut.com/l/_VMYcbt50MeA3

Exercise Assertion - Reasoning

1. The projectile has only vertical component
of velocity at the highest point of its
trajectory.

At the highest point, only one component of

velocity is present.

A. (a)Statement () is true, Statement (ll) is

true , statement (ll) is the correct


https://dl.doubtnut.com/l/_VMYcbt50MeA3
https://dl.doubtnut.com/l/_UVxJynPoMbdu

explanation for Statement (I).

B. (b)Statement (l) is true, Statement (ll) is

true , statement (Il) is not the correct

explanation for Statement (1).

C. (c)Statement (I) is true, Statement (ll) is

false.

D. (d)Statement (i) is false, Statement (ll) is

true.

Answer: D

o Watch Video Solution



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

2. The time of flight of a body becomes n times

the original value if its speed is made n times.

This due to the range of the projectile which

becomes n times.

A. Statement (I) is true, Statement (ll) is

true , statement (Il) is the correct

explanation for Statement (l).

B. Statement (I) is true, Statement (ll) is

true , statement (ll) is not the correct


https://dl.doubtnut.com/l/_UVxJynPoMbdu
https://dl.doubtnut.com/l/_Tz1HdztuiUjF

explanation for Statement (l).

C.Statement (l) is true, Statement (Il) is

false.

D. Statement (i) is false, Statement (ll) is

true.

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_Tz1HdztuiUjF

3. If the string of an oscillating simple
pendulum is cut, when the bob is at the mean
position, the bob falls along a parabolic path.
The bob possesses horizontal velocity at the
mean position.
A. Statement (I) is true, Statement (ll) is
true , statement (ll) is the correct
explanation for Statement (I).

B. Statement (I) is true, Statement (ll) is

true , statement (l) is not the correct


https://dl.doubtnut.com/l/_qkEzTHkhoF4j

explanation for Statement (l).

C.Statement (l) is true, Statement (Il) is

false.

D. Statement (i) is false, Statement (ll) is

true.

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_qkEzTHkhoF4j

4. The phase difference between the

instantaneous velocity and acceleration of a

particle executing simple harmonic motion is:-

A. Statement (I) is true, Statement (ll) is

true , statement (ll) is the correct

explanation for Statement (I).

B. Statement (I) is true, Statement (ll) is

true , statement (ll) is not the correct

explanation for Statement (I).


https://dl.doubtnut.com/l/_22a8eYa1UUz5

C.Statement (l) is true, Statement (Il) is

false.

D. Statement (i) is false, Statement (ll) is

true.

Answer: B

o Watch Video Solution

5. A body with constant acceleration always

moves along a straight line.


https://dl.doubtnut.com/l/_22a8eYa1UUz5
https://dl.doubtnut.com/l/_OGIK1ge8JR8P

A body with constant magnitude of

acceleration may not speed up.

A. Statement (I) is true, Statement (ll) is

true , statement (ll) is the correct

explanation for Statement (I).

B. Statement (I) is true, Statement (ll) is

true , statement (Il) is not the correct

explanation for Statement (I).

C.Statement (l) is true, Statement (Il) is

false.


https://dl.doubtnut.com/l/_OGIK1ge8JR8P

D. Statement (i) is false, Statement (ll) is

true.

Answer: D

° Watch Video Solution

Exercise Comprehension

1. A car is moving towards south with a speed

of 20ms 1. A motorcyclist is moving towards

1

east with a speed of 15s . At a certain


https://dl.doubtnut.com/l/_OGIK1ge8JR8P
https://dl.doubtnut.com/l/_Giifc045310F

instant, the motorcyclist is due south of the
car and is at a distance of 50mfrom the car.
The shortest distance between the

motorcyclist and the car is.

A.10 m
B.20 m
C.30m

D.40 m

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_Giifc045310F

2. A car is moving towards south with a speed
of 20ms 1. A motorcyclist is moving towards

1 At a certain

east with a speed of 15s—
instant, the motorcyclist is due south of the
car and is at a distance of 50mfrom the car.

The shortest distance between the

motorcyclist and the car is.

A.1/3s
B.8/3s

C.1/5s


https://dl.doubtnut.com/l/_Giifc045310F
https://dl.doubtnut.com/l/_iwWZI77pbwbf

D.8/5s

Answer: D

° Watch Video Solution

3. A man can swim at a speed of 3kmh ! in
still water. He wants to cross a 500 — m wide
river flowing at 2kmh~!. He keeps himself
always at an angle to 120° with the river flow
while swimming.

The time taken to cross the river is.


https://dl.doubtnut.com/l/_iwWZI77pbwbf
https://dl.doubtnut.com/l/_ku9ZqFmPdNh4

Answer: C

o Watch Video Solution

4. A man can swim at a speed of 3kmh ! in
still water. He wants to cross a 500 — m wide

river flowing at 2kmh !. He keeps himself


https://dl.doubtnut.com/l/_ku9ZqFmPdNh4
https://dl.doubtnut.com/l/_NRbxpxx9AtSB

always at an angle to 120° with the river flow
while swimming.
The drift of the man along the direction of

flow, when he arrives at the opposite bank is.

1
A. ——km
64/3
B.6./3cm

C.34/3km

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_NRbxpxx9AtSB

5. To a stationary man, rain appears to be
falling at his back at an angle 30° with the
vertical. As he starts moving forward with a
speed of 0.5ms !, he finds that the rain is
falling vertically.

The speed of rain with respect to the moving

man is.

A. 0.5
B.1.0ms !

C.0.5(1/3)ms "


https://dl.doubtnut.com/l/_NRbxpxx9AtSB
https://dl.doubtnut.com/l/_BamvhfErRdL7

D.0.43ms !

Answer: B

° Watch Video Solution

6. To a stationary man, rain appears to be
falling at his back at an angle 30° with the
vertical. As he starts moving forward with a
speed of 0.5ms !, he finds that the rain is

falling vertically.


https://dl.doubtnut.com/l/_BamvhfErRdL7
https://dl.doubtnut.com/l/_cbVKNuXitenA

The speed of rain with respect to the moving
man is.

A.0.5ms !

B.1.0ms '

C.0.5,/3ms *

D.0.45ms 1

Answer: C

o Watch Video Solution



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

7.From a tower of height 40m, two bodies are
simultaneously projected horizontally in
opposite direction, with velocities

1

2ms ! and 8ms ! respectively.

The time taken for the velocity vectors of two
bodies to become perpendicular to each other
Is :

A.O01s

B.0.2s

C.04 s


https://dl.doubtnut.com/l/_Ru3b0jB224bx

D.0.8s

Answer: C

° Watch Video Solution

8. From a tower of height 40m, two bodies are
simultaneously projected horizontally in

opposite direction, with velocities

1

2ms ! and 8ms ! respectively.

The horizontal distance between two bodies,


https://dl.doubtnut.com/l/_Ru3b0jB224bx
https://dl.doubtnut.com/l/_KIyi7nMc6rAK

when their velocity are perpendicular to each

other, is.

A.1Tm

B.O.5m

C.2m

D.4 m

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_KIyi7nMc6rAK

9. From a tower of height 40m, two bodies are
simultaneously projected horizontally in
opposite direction, with velocities

1

2ms ! and 8ms ! respectively.

The time taken for the displacement vectors of
two bodies to be come perpendicular to each
other is.

A.O01s

B.0.2s

C.08s


https://dl.doubtnut.com/l/_643XIXtwNEyl

D.0.6s

Answer: C

o Watch Video Solution

10. A ball is thrown from a point in level with
velocity w and at a horizontal distance r» from
the top os a tower of height h.

How must the speed and angle of the
projection of the ball be related to 7 in order

that the ball may just go grazing the top edge


https://dl.doubtnut.com/l/_643XIXtwNEyl
https://dl.doubtnut.com/l/_L4xGX9bTxAwx

of the tower ?

A. gr = u’sin26

2

B.gr = u”siné

C.gr = u®cos 26

2

D.gr = u” cosf

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_L4xGX9bTxAwx

11. A ball is thrown from a point in level with
velocity © and at a horizontal distance r from
the top os a tower of height h.

At what horizontal distance = from the foot of

the tower does the ball hit the ground ?

u cos 6

1/2

{ (u2 sin® 6 + gh) — u sin 9}

9


https://dl.doubtnut.com/l/_L4xGX9bTxAwx
https://dl.doubtnut.com/l/_ZbH6gzzWO1xh

UC;SH {(uz cos® 0 + Zgh)l/2 — U COoS 9}

C. UC;SG {(u2 cos? 0 + gh)l/2 — ucos 0}

D. UC;SQ {(u2 cos® 6 + gh)l/2 — U COS 0}

Answer: A

o Watch Video Solution

12. A 0.098kg block slides down a frictionless

track as shown in (Fig. 5.208).


https://dl.doubtnut.com/l/_ZbH6gzzWO1xh
https://dl.doubtnut.com/l/_kHnUPLgp6Py7

The time taken by the block to move from A to

B is.

A /9
B.2,/g
C.3./g
D.4,/9

Answer: A

l ﬂ Watch Video Solution l


https://dl.doubtnut.com/l/_kHnUPLgp6Py7

13. A 0.098 — kg block slides down a

frictionless track as shown in (Fig. 5.208).

The time taken by the block to move from A to

B is.


https://dl.doubtnut.com/l/_kHnUPLgp6Py7
https://dl.doubtnut.com/l/_7o6oXm481Fh0

N

Sl Gle

o

Answer: B

o Watch Video Solution

14. A 0.098 — kg block slides down a

frictionless track as shown in (Fig. 5.208).



https://dl.doubtnut.com/l/_7o6oXm481Fh0
https://dl.doubtnut.com/l/_3ibix6Sp0n0b

The time taken by the block to move from A to

Cis.
3
A —
g
2
B —_
g
1
C../ —
g
5 1+ +/3
Vg
Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_3ibix6Sp0n0b

15. A 0.098 — kg block slides down a

frictionless track as shown in (Fig. 5.208).

The horizontal distance z travelled by the

block in moving from A to C'is.

A. (1 + \/g)m
B. (1 — \/§)m
C.(V3+3))m

D. g meter


https://dl.doubtnut.com/l/_aCnQ2ZZbuphK

Answer: C

o Watch Video Solution

16. A projectile is thrown with velocity v at an
angle 6 with the horizontal. When the
projectile is at a height equal to half of the
maximum height,.

The vertical component of the velocity of

projectile is.

A. 3vsin@


https://dl.doubtnut.com/l/_aCnQ2ZZbuphK
https://dl.doubtnut.com/l/_D7iGxiwAqGHa

B.vsin6

vsin 6

I~

vsin @

@

Answer: C

o Watch Video Solution

17. A projectile is thrown with velocity v at an
angle 6 with the horizontal. When the
projectile is at a height equal to half of the

maximum height,.


https://dl.doubtnut.com/l/_D7iGxiwAqGHa
https://dl.doubtnut.com/l/_DiGq3cgiIhMu

The velocity of the projectile when it is at a

height equal to half of the maximum height is.

)
6
A. v\/cos2 6 + SH;

B. v/2v cos 0
C./2vsin6

D.vtanfsecf

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_DiGq3cgiIhMu

18. A body is thrown at an angle 6, with the

horizontal such that it attains a speed equal

| 2
to 3 times the speed of projection when
the body is at half of its maximum height. Find

the angle 6.

A.15°

B.30°

Answer: B


https://dl.doubtnut.com/l/_35uhyyajqZq9

o Watch Video Solution

19. A particle is projected with a speed u at
angle 6 with the horizontal. Consider a small
part of its path near the highest position and
take it approximately to be a circular arc. What
is the radius of this circle? This radius is called
the radius of curvature of the curve at the

point.



https://dl.doubtnut.com/l/_35uhyyajqZq9
https://dl.doubtnut.com/l/_24zz1tLXrybR

u? cos2 0
cC.—

g
( 3u? cos? 9)

g

D.

Answer: C

o Watch Video Solution

20. What is the radius of curvature of the
parabola traced out by the projectile in the
previous problem projected with speed v at an

angle of theta with the horizontal at a point


https://dl.doubtnut.com/l/_24zz1tLXrybR
https://dl.doubtnut.com/l/_3QlwNVkNJJ6s

0

where the particle velocity makes an angle 2

with the horizontal?

u? cos? sec (
A

B.

)
42 o e (g)
'(

2u? cos? O sec %)

C.

u? cos? 0 sec® (%)

/39

D.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_3QlwNVkNJJ6s
https://dl.doubtnut.com/l/_nJKrSL12HxSm

21. A particle is projected with a speed u at an
angle 6 to the horizontal. Find the radius of

curvature.
At the point where the particle is at a highest

half of the maximum height H attained by it.

2'u,2(1 + cos? 9)3/2

g2+/2cos 6
u2(1 + cos? 9)3/2
g2+/2cos 6
u? (1 — sin? 9)
g2+/2cos 0
u? (1 — tan? 6)
g2+/2 cos 6

A.

B.

3/2
C.

3/2
D.



https://dl.doubtnut.com/l/_nJKrSL12HxSm

Answer: B

o Watch Video Solution

Exercise Integer

1. A particle is projected with velocity u at

angle 6 with horizontal. Find the time when
velocity vector is perpendicular to initial

velocity vector.

o Watch Video Solution



https://dl.doubtnut.com/l/_nJKrSL12HxSm
https://dl.doubtnut.com/l/_SOzaa4udezzb

2. From a tower of height 40m, two bodies are
simultaneously projected horizontally in
opposite direction, with velocities

! respectively.

2ms~ ' and 8ms ™
The time taken for the displacement vectors of

two bodies to be come perpendicular to each

other is.

o Watch Video Solution



https://dl.doubtnut.com/l/_uqP7RMut2FML

3. A bead is free to slide down on a smooth
wire rightly stretched between points
A and B on a vertical circle of radius 10m.
Find the time taken by the bead to reach point

B, if the bead slides from rest from the


https://dl.doubtnut.com/l/_KJvLj1zQengL

highest point A on the circle.

A
(

C

° Watch Video Solution



https://dl.doubtnut.com/l/_KJvLj1zQengL

4. A golfer standing on the ground hits a ball

with a velocity of 52m /s at an angle 6 above
5

the horizontal if tanf = ED) find the time for

which the ball is at least 15m above the

ground?

(g = 10m/s%)

o Watch Video Solution

5. A body is thrown with the velocity vy at an

angle of 6 to the horizon. Determine


https://dl.doubtnut.com/l/_2PKh69LnbnDa
https://dl.doubtnut.com/l/_tilkuI88YsGB

voinms ' if the maximum height attained by
the body is 5m and at the highest point of its
trajectory the radius of curvature is r = 3m.

Neglect air resistance. [Use\/@aSQ}.

o Watch Video Solution

6. A boy standing on a long railroad car throws
a ball straight upwards. The car is moving on
the horizontal road with an acceleration of

1—2 and the projectioon velocity into vertical
s


https://dl.doubtnut.com/l/_tilkuI88YsGB
https://dl.doubtnut.com/l/_R7XCWQtXHRN8

direction is 9.8 m/s. How far behind the boy

will the ball fall on the car?

° Watch Video Solution

7. A staircase contains three steps each 10 cm
high and 20 cm wide figure. What should be
the minimum horizontal velocity of a bal

rolling off the upper most plane so as to hit


https://dl.doubtnut.com/l/_R7XCWQtXHRN8
https://dl.doubtnut.com/l/_S0hGLu3VRQDC

directly the lowest plane?

-

l_
I
L

Figure 3-E9

o Watch Video Solution

8. A particle is projected up an inclined plane
of inclination B at an elevation o to the

horizontal. Find the ratio between


https://dl.doubtnut.com/l/_S0hGLu3VRQDC
https://dl.doubtnut.com/l/_h4iDczMimA3M

tan o« and tanf, if the particle strikes the

plane horizontally.

° Watch Video Solution

9. A particle is moving in a circle of radius R
with constant speed. The time period of the
particle is t = 1. In a time t =T /6, if the
difference between average speed and
average velocity of the particle is 2ms 1. Find

the radius R of the circle (in meters).

° Watch Video Solution



https://dl.doubtnut.com/l/_h4iDczMimA3M
https://dl.doubtnut.com/l/_bx9WTBhyp5hg



https://dl.doubtnut.com/l/_bx9WTBhyp5hg

