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DESCRIPTION OF MOTION
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%
A boat moves with velocity V' p in still water [Fig(a)]. Velocity measured


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_ZsXFwBY0vLrJ

by observer on ground will be 17>B but if water flows at a certain rate it
will make the bota move faster or slower depending on whether The boat
moves along the steam or opposite to te strem. the velocity measured by
an observer on the shore is the vector sum of the velocity of the boat

— =
V' p and the current velocity V' ..

o Watch Video Solution

o
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Similarly if an airplane moves in a wind its resultant velocity will be a

conbination of its own velocity and velocity of wind.


https://dl.doubtnut.com/l/_ZsXFwBY0vLrJ
https://dl.doubtnut.com/l/_AOeeGl5bA3kz
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U resultant — U airplane + V wind

(1).

vectors to be added
are placed !ail to tip.

(2) )
\"1 —
V1
Correct
representation

i 4 A

Vectors to be added are placed tail such that they represent consecutive

sides of a parallelogram. Diagonal of parallelogeam represent resultant.

Incorrect
representation

~r_. o4 oar

° Watch Video Solution



https://dl.doubtnut.com/l/_AOeeGl5bA3kz
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3.

A boat is tied to river bank with ropes as shown in figure. Force exterted

%
by ropes on boat is shown in figure. What are x and y-components of F' ;

_>
and F' 5 vectors?

o Watch Video Solution



https://dl.doubtnut.com/l/_brdz5KXkytMP
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A box of mass m is placed on a smooth frictionless incline weight of an
object acts in vectical direction. Consider x and y-axis parallel and

perpendicuar to incline what are x and y-components of weight W of box?

o Watch Video Solution

5. A man rows a boat with a speed 10 m/s along N-E direction. The shore

line is 15° south of east. . What are components of the velocity vector


https://dl.doubtnut.com/l/_wjvCw16Ng9SE
https://dl.doubtnut.com/l/_hZXLYwJ8ldlc

along and perpendicular to shore?

N

S5-wW

5-F
(a)
N
A
30° North
r of easlt
' 30°
W - e S -l
Bh” .
: P bR
ut
| o <a6d v,
: 5i
i U!
60° South of
wast 5 Shore line
{b} (c)
Ein 1 28

o Watch Video Solution



https://dl.doubtnut.com/l/_hZXLYwJ8ldlc

6. Write unit vector in direction of N-E, N-W, S-W andS-E.

¢ ——t - - .= hee & % - -

o Watch Video Solution

7. A boat is moving in direction —4i + 33 with ,a speed of 10 rn/s. Write

velocity vector of boat in unit vector notation. Direction of motion of


https://dl.doubtnut.com/l/_bif8NrTHzHN5
https://dl.doubtnut.com/l/_qUlpGjKD3gm3

boat is along unit vector :
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o Watch Video Solution

8. A hill is inclined at O with horizontal. Write a unit vector in direction

parallel and perpendicular to hill, in standard x-y-coordinate system

o Watch Video Solution



https://dl.doubtnut.com/l/_qUlpGjKD3gm3
https://dl.doubtnut.com/l/_4uozrdKoorJf

1. A bird ,moves with velociry 20 m/ s in a direction making an, :angle of
60° with the eastern line and 60° with verticalj lupward~present the

velocity vector in rectan!(Ular form.

o Watch Video Solution

2. Two vectors, both equal in magnitude, hav. e their resultant!! lequal in

magnitude of the either vector. Find the angle between the vectors.

o Watch Video Solution

3. The sum of the magnitudes of two forces acting at a point is 18 and the
magnitude of their resultant is 12. If the resultant is at 90° with the force

of smaller magnitude, What are the magnitudes of forces?

o Watch Video Solution



https://dl.doubtnut.com/l/_m4LDJ6q7gIGo
https://dl.doubtnut.com/l/_cWuE36AhvjoQ
https://dl.doubtnut.com/l/_nbwLdfi4Jsmp
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4.
A student starts from his physics classroom considered to bel lorigin,
walks 20 m down the corridor, then stops, turns ,around and walks 5.0 m
back towards the classroom. He stops 15.0 mfrom the door. Totaltime of

motion is 25.0 sec. What is his average speed and average velociry?

o Watch Video Solution

. — = — .
5. Consider three vectors A, B and C' as shown in fig. perform

- =
graphically the following vector additions and subtractions (a) A + B
(b). A + B + C

— —>
(0. A —


https://dl.doubtnut.com/l/_wbKduyfjAVk7
https://dl.doubtnut.com/l/_wNyZQZf8nbDm

o Watch Video Solution

— N “ N — R ~
6. Vector A = 31 + 55 — 2k and vector B = — 33 + 6k find a, vector

— — — —
C suchthat24 +7B +4C =0

° Watch Video Solution



https://dl.doubtnut.com/l/_wNyZQZf8nbDm
https://dl.doubtnut.com/l/_3CMaIHCR8EfV

7. Two unit vectors ¢ and j are directed along x-axis and y-axis

respectively. What is the magnitude and direction of the vectors

A~

i+ jand i — j?

Sawaswns

........

o Watch Video Solution

8. A girl is jogging along a circular path of radius. 25. 0 m. In 1 110.0
second she jogs a. quarter ofa circle starting from point1 P. (a) Compute

her displacement and average velocity, and (b) Compute the magnirude


https://dl.doubtnut.com/l/_3CMaIHCR8EfV
https://dl.doubtnut.com/l/_pROAqm576KVX
https://dl.doubtnut.com/l/_LHX9xXGN9H2W

of the runner's average velocity and her average speed.

y

o Watch Video Solution

9. Find he component of ? = 27 + 35 along the direction of vectors
(i+3)

o Watch Video Solution



https://dl.doubtnut.com/l/_LHX9xXGN9H2W
https://dl.doubtnut.com/l/_Ow45Puk3Jeqx
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10. If A =3¢+ 45 and B = Ti + 247, find a vector having the same

— —
magnitude as B and parallel and same direction as A .

° Watch Video Solution

11. Under a fore (10% — 37+ 612:) newton a bod of mass 5 kg moves from
position (6% + 55 — 312:) m to position (10'2 — 27+ 712) m. deduce the

work done.

° Watch Video Solution

%
12. A particle moves in the x-y plane under the action of a force F' such

%
that the value of its linear momentum P at any time tis P, = 2 cost and

—
py = 2sint. What is the angle 6 between F' and P at a given time t?

° Watch Video Solution



https://dl.doubtnut.com/l/_oB9j5Wh7h3O8
https://dl.doubtnut.com/l/_jhOEqclLP8iY
https://dl.doubtnut.com/l/_CShwl9uBNzLS

13. The velocity of a particle is 3¢ + 27 + 3k. Find the vector component

of the velocity along the line i—J+ k and its magnitude.

o Watch Video Solution

14. A particle has co-ordinates (x, y). Its position vector makes on angle 6
with positive x direction. In an infinitesimally small interval of time the
particle moves such that length of its position vector does not change
but angle 6 increases by df. Express the change in position vector of the

particle in terms of x, y, df and unit vectors i and 3

YA

(x.y)

~

)’ - x



https://dl.doubtnut.com/l/_LO9Uf3FEr7oj
https://dl.doubtnut.com/l/_UCdvfX615iRv
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15. If two non-zero vectors A and B obey the relation

Z) + E = X — B, the angle between them is
(a). 120°

(b). 90°

(c).60°

(d).0°

° Watch Video Solution

16. 7 and 3 are unit vectors along x-axis and y-axis respectively what is the

magnitude and direction of the vector i +§' and 7 — 3 ? What are the
. — 2 ~

magnitudes of components of a vector a = 2¢ + 35 along the

directions of 7 + 3 and i — 3’?

° Watch Video Solution



https://dl.doubtnut.com/l/_UCdvfX615iRv
https://dl.doubtnut.com/l/_iQ0k1pFGrKPD
https://dl.doubtnut.com/l/_jRemXCWzuE68
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17. Given a =1+27+3k,b = —1+ +27+kand ¢ =31+
find the angle of resultant with x-axis. Also finid a unit vector in the
direction of the resultant of these vectors. Also find a unit vecotr ?

e — - . . — —
which is normal to both ¢ and b what is the inclination of » and ¢ ?

o Watch Video Solution

o N ~ — R R N
18.1f @ = 23 + 35+ 6kand b = 6i + 37 — 2k, find the angle, between

— 7 : :
vectors a and b. Also find unit vector perpendicular to both

%
gand b

o Watch Video Solution

19. A cyclist starting from a point A travels 200m due north to a point B at
constant speed of 5 ms ~'. He rests at B for 30 seconds and then travels

300 m due south to a point G at a constant speed of 10ms ' find

average velcity.

| o WMl L\ dan C Al ikl mn


https://dl.doubtnut.com/l/_zbdD2GuAIPXN
https://dl.doubtnut.com/l/_2ZnjA7wTFncI
https://dl.doubtnut.com/l/_VHTdbo1Z6twv

L yYvdalillil VIUCV JViuLivii )

20. A particle is travelling in a straight line, it has a initial velocity of
10ms~'. When it is subjected to an acceleration of —2ms 2 for 8 sec.

find displacement and distance traversed in 8 sec.

° Watch Video Solution

21. A particle moves in a straight line with constant velocity of 5 ms ! for
2 sec. it then moves with a constant acceleration of —2ms ™2 for 8 sec.
draw velocity-time graph for 10 sec of motion and find

(a). Final velocity

(b). Displacement

(c). Total distance.

° Watch Video Solution



https://dl.doubtnut.com/l/_VHTdbo1Z6twv
https://dl.doubtnut.com/l/_SaLV8CCp7pq5
https://dl.doubtnut.com/l/_PkfuTwh0sIWQ

22, Differentiate
1

@). f(z) = —
T

(b).y = v/2°

o Watch Video Solution

23. Find the points on the curve y = z* — 62° + 4 where the tangent

line is horizontal.

o Watch Video Solution

24.if f(z) = ze” find f'(z)

o Watch Video Solution

25, Differentiate the function f(t) = v/t(1 — t)

o Watch Video Solution



https://dl.doubtnut.com/l/_7Mkqb5wHmOSn
https://dl.doubtnut.com/l/_ppSAkWLL2pcj
https://dl.doubtnut.com/l/_qgnUeMhJYOsw
https://dl.doubtnut.com/l/_MNrgycG7Ki8Y

26.if f(z) = \/zg(x) where g(4) = 2and g(4) = 3, f € df(4)

o Watch Video Solution

27.Find an equation of the tangent line to the curve y = e” / (1 + xz) at

the point (1,e/2)

o Watch Video Solution

28. differentiate y = z?sinz.

o Watch Video Solution

29, Differentiate y = tanx

o Watch Video Solution



https://dl.doubtnut.com/l/_MNrgycG7Ki8Y
https://dl.doubtnut.com/l/_C4Q6lnFnFF54
https://dl.doubtnut.com/l/_WlgW0P10jb3U
https://dl.doubtnut.com/l/_N54B7jZ8hU2k
https://dl.doubtnut.com/l/_C0bEoZXmgkUg
https://dl.doubtnut.com/l/_mo5LMHWxRoyF

30.Find F’ (z) if <F(w) - \/332—H>

o Watch Video Solution

31. Differentiate y = (333 — 1) 100

o Watch Video Solution

1
Vel +x+1

32.Find f(z) if f(z) =

o Watch Video Solution

33. find the derivative of the function

9(t) = <2tt_+21 >9

o Watch Video Solution



https://dl.doubtnut.com/l/_mo5LMHWxRoyF
https://dl.doubtnut.com/l/_uzZU1WGfmsNd
https://dl.doubtnut.com/l/_epQtbsLSHaiQ
https://dl.doubtnut.com/l/_lPRY0BIft7Rh

sin x

34. Defferentiate y = e

o Watch Video Solution

35. Let s(t) =t — 6t> be the position function of a particle moving
along an s-axis, where s is in meters and t is in sec. find the instantaneous

acceleration a(t) and show the graph of acceleration versus time.

o Watch Video Solution

36. The po9sition of aparticle is given by the equation.

s=f(t) =t>—6t> — 9t

where r is is measure in seconds and s in meters.

(a). Find the velocity at the t

(b). What is thhe velocity after 2s ? After 4 s ?

(c). When is the particle at rest ?

(d). When is the particle moving formward that is, ini the positive

direction)?


https://dl.doubtnut.com/l/_KfrmCTqkGuod
https://dl.doubtnut.com/l/_NdK5diimKGWl
https://dl.doubtnut.com/l/_CvJybbLBALV7

(e). Find the total distance traveled by the particle during the first five

sec.?

° Watch Video Solution

37. sketh the region whose area is represented by the definite integral

and evaluat the integral using an appropriate formula form geometry.

4
(a / 2dz

)
1
2
(b)./ (z + 2)dz
1

1
(c) / V1 - z%dz
0

° Watch Video Solution

38. Evaluate

2
(a)./ (z — 1)dzx
0

2
(b).z — 1dz
0

o Watch Video Solution



https://dl.doubtnut.com/l/_CvJybbLBALV7
https://dl.doubtnut.com/l/_wOEmaHAbr07q
https://dl.doubtnut.com/l/_l5hwNEd9coyi

39.
(a). Find the area under the curve y = cos x over the interval [0, 7 /2] and

[0, 7]

° Watch Video Solution

40. Evaluate

/03 (:c3 — 6:1:)d:1:

° Watch Video Solution

2
41. Find/ (2x3 — 6z + 3 )da:
0 2132 + 1


https://dl.doubtnut.com/l/_yrc11GQtrtpB
https://dl.doubtnut.com/l/_X7I6nHlhZftV
https://dl.doubtnut.com/l/_j0OouPkM8egi

° Watch Video Solution

9

%2 4 t3/F — 1
t2
1

42, Evaluate dt

° Watch Video Solution

43. A particle moves along a line so that its velocity at time t is
v(t) = 2 —t—6 (measured in meters per second) Itbr. (a). Find the
displacement of the particle during the time period 1 <t < 4

(b). Find the distance traveled dring this time period.

° Watch Video Solution

44. Find the position function of a particle that moves with velocity
v(t) = coswt along a coordinate line, assuming that the particle has

coordinate s = 4 or time t=0.

| ° Wiak~ \NtAAaA CAlLiikiAan



https://dl.doubtnut.com/l/_j0OouPkM8egi
https://dl.doubtnut.com/l/_GV51n8SVhdxZ
https://dl.doubtnut.com/l/_NQ9PjC8voyfO
https://dl.doubtnut.com/l/_UmjE2EoC1WKE
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45. Suppose that a particle mvoes on a straight line so that is velocity at
timetisv(t) = (£ — 2t)m/s.

(@). Find the displacement of the particle during the time interval
0<t<3

(b). Find the distance traveled by the particle during the time interval

0<t <3

o Watch Video Solution

s

46. @
Fig. shows thre velocity versus time curves for a particle in rectilinear
motionalong a horizontal line. In each case, find the displacement of the
particle over the time interval 0 < ¢ < 4, and explain what it tells you

about the motion of the particle.



https://dl.doubtnut.com/l/_UmjE2EoC1WKE
https://dl.doubtnut.com/l/_0fnF7vEmGnpH
https://dl.doubtnut.com/l/_CgTE8GbMWCCP

| ) Watch Video Solution J

47.
find the total area between the cuve y = 1 — 2% and the x-axis over the

interval [0,2] (fig).

o Watch Video Solution



https://dl.doubtnut.com/l/_CgTE8GbMWCCP
https://dl.doubtnut.com/l/_raGhov1UUFYN

s (m¥s)

500

s =20t - 100

s =t
100 §—

t(s)
48, 10 30

A bicycle moves along a stragith road such that its construct the v-t and

a-t graphs for 0 < ¢ < 30.

o Watch Video Solution

49. An experimental car in fig (a) starts from rest and travels along a
straight track such that it accelerates at a constant rate for 10 s and then
decelerates at a constant rate draw the v-t and s-t graphs and determine

the time t' needed to stop the car. how far has the car travelled.?

o Watch Video Solution



https://dl.doubtnut.com/l/_w42eoARaDNnP
https://dl.doubtnut.com/l/_sJgdTeItQmPF
https://dl.doubtnut.com/l/_eDMJrYSSBcBz

50. Given a = 4 — 2t, initial velocity at t = 0,u =5, find distance

travelled till 12 sec.

° Watch Video Solution

51. If a particle with a = kv? and initial velocity is u then velocity after S
p y y

displacement. Here k is a constant

° Watch Video Solution

52.Givena = —cost, att =0, u =0,z =1
Positionatt = 7

Find distance from O to 27.

° Watch Video Solution



https://dl.doubtnut.com/l/_eDMJrYSSBcBz
https://dl.doubtnut.com/l/_WOuROMa0qrF2
https://dl.doubtnut.com/l/_IJHA0XEQBX7C

53. A particle moves along x-axis with acceleration a = 6(¢ — 1) where t
is in second. If the particle is initially at the origin and it moves along

positive x-axis with vy = 2m /s, find the nature of motion of the particle.

o Watch Video Solution

54. A particle moves alo g a straight line and its velocity depends on time
as v = 6t — 3t* where 'v' is in m/sec and 't' is in sec. find average velocity

and average speed forr first four seconds.

o Watch Video Solution

55. Velocity vector of a particle is given as
— 4 o
v =4t1 + 33
- . . — ~
At t=0 position of the particle is given as 7 = 23
Find the position vector of the particle at t=2 sec and te average

acceleration of the particle for t=0 to t=2sec.

| o Wik L\ dana Ol iklmn


https://dl.doubtnut.com/l/_uHRKDMc1YzOJ
https://dl.doubtnut.com/l/_5fgmSqiWtdSL
https://dl.doubtnut.com/l/_OCQPq78VbUGO
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56. Given that = 120 — 15t — 6t* 4 t3(t > 0), find the time when the

velocity is zero. Find the displacement at this instant.

o Watch Video Solution

57.(The figure shows the (Vit) graph for the train .accelerating' ifrom resi
up to a maximum speed of Vms — 1. and then decelerating to a speed
of 10ms ~!The acceleration and deceleration. have , the same magnitude

which is equal to 0.5m /s


https://dl.doubtnut.com/l/_OCQPq78VbUGO
https://dl.doubtnut.com/l/_GEhS62nmwzSw
https://dl.doubtnut.com/l/_SolUkfO00IOy

\

10 [+
01 ~— ()

show that the distance travelled is (2V2 — 100) metre

o Watch Video Solution

58. The velocily-time graph for a particle travelling along a straight line

is.shown in the Fig. 1E:61. Find

y (mis)d
K S
AR
5 ; ; § » ttme {sec)
2 3 4

¥
L
1
4
¢
1
]
t



https://dl.doubtnut.com/l/_SolUkfO00IOy
https://dl.doubtnut.com/l/_Aqh6hX12P2hc

(a). distance travelled from zero to 6 sec.

displacement in the above time interval

° Watch Video Solution

59. A bird flies for 4s with a velocity V' = (¢ — 2)m /s in a straight line
where t=time in second Calculate the displacement and distance covered

by the bird

° Watch Video Solution

60. A particle moves in such a way that its position vector at any time tist
"is" hati+%t23 —|—tf(\ Find a function of time (a) the velocity, (b) the
speed, (c) the acceleration, (d) the magnitude of the acceleration, (e) the
magnitude of the component of acceleration along velocity (called
tangential' acceleration), (f) the magnitude of the component

ofacceleration perpendicular to velocity (called normal acceleration).

° Watch Video Solution



https://dl.doubtnut.com/l/_Aqh6hX12P2hc
https://dl.doubtnut.com/l/_7DKLuJqVKDxR
https://dl.doubtnut.com/l/_7K2P4KeU4Vin

61. A particle moves in xy plane with a velocity given by
= A -
V = (8t — 2)z + 2j. . If it passes through the point (14, 4) at 't=2 sec,

then give eqution of the point

o Watch Video Solution

62. First, an auto starts from rest and accelerates uniformly for 15 s
acquiring a velocity of 30m /s. Secondly, the auto then moves:at this
constant velocity of 30m /s for the next 15 s, after which thirdly, the auto
decelerates uniformly by braking at 1.5m / s? until it stops.

(a) Sketch the velocity-time graph.

(b) Sketch the acceleration-time graph for auto

(c) Sketch displacement-time graph for auto

o Watch Video Solution



https://dl.doubtnut.com/l/_7K2P4KeU4Vin
https://dl.doubtnut.com/l/_bXa5wWetSXx4
https://dl.doubtnut.com/l/_YDofkq9jIAH3

63. A particle having a velocity v = vy at ¢ = 0 is decelerated at the rate

la| = a,/v, where o is a positive constant.

o Watch Video Solution

64. A particle travels so that its acceleration is given by
— 2 .0 . . .

a = 5costi — 3sinty. If the particle is located at ( — 3,2) at time
t = 0 and is moving with a velocity given by ( —3i + 23) Find

(i) The velocity {7 - /7. dt] at time t and

(ii) The position vector l? = /7 dt] of the particle at time t(¢ > 0).

o Watch Video Solution

65. (i) A particle is moving in three dimensions.lts position vector is given
by

— 4 A 2\ 7

r=6i+(3+4t)j— (3+2t—t")k

Distance are in meters, and the time t, in seconds.


https://dl.doubtnut.com/l/_VJykGhL4sZ6d
https://dl.doubtnut.com/l/_og6W2Uk4qpZN
https://dl.doubtnut.com/l/_2Zh5Pd1euT7F

(a) What is the velocity vectoratt = + 37

(b) What is the speed (inm /sec)at. t = + 37

(c) What is the acceleration vector and what is its magnitude
(inm/sec’)at. t = + 3?

(i) Now the particle is moving only along the z-axis, and its position is

given by (t2 — 2t — 3)IA<: k at what time does the particle stand still? _

o Watch Video Solution

66. A body projected vertically upward from the top of a tower reaches
the ground in itme ¢;. If it is projected vertically downwards from the
same position with the same velocity , it reaches the ground in time ¢,. If
a body is released from rest and from the same position then what will be

the time (t) required by body to reach the ground?

o Watch Video Solution

67. A body falls from same height and return back to initial position Draw

displacement s-time (t), distance (s) - time (t) and velocity V-time (t),


https://dl.doubtnut.com/l/_2Zh5Pd1euT7F
https://dl.doubtnut.com/l/_Kkk4Aj0beC1u
https://dl.doubtnut.com/l/_8em8nTYTz9Oj

speed (v), time (t) and acceleration a-time (t) graphs for the motion of

the body

o Watch Video Solution

68. A boy throws a ball vertically upward with an initial speed of 15.0m / s
.The ball was released when it was at 2.00m above ground. The boy
catches it at the same point as the point of projection

(@) What is maximum height reaches by the ball ?

How long is the ball in the air?

o Watch Video Solution

69. A man standing in an elevator observes a screw fall from the ceiling.
The ceiling is 3 m above the floor.

(a) If the elevator is moving upward with a speed of 2.2m /s how long
does it takes for the screw to hit the floor?

(b) How long is the screw in air if the elevator starts from rest when the


https://dl.doubtnut.com/l/_8em8nTYTz9Oj
https://dl.doubtnut.com/l/_U8kdiPSv0YGA
https://dl.doubtnut.com/l/_kUq7UqCfX0Ce

screw falls and moves upwards with a constant acceleration of

a = 4.0m/s*?

o Watch Video Solution

70. A speeder moves at a constant 15m /s in a school zone A police car
starts from rest just as the speeder passed it.The police car accelerates
at2m /s* until it reaches its.maximum velocity of 20m /s. Where and

when does the speeder get caught ?

o Watch Video Solution

71. two cars approach each other on a straight road. Car A moves at
16m /s and car B moves at 8m /s. When they are 45m apart both
drivers apply their brakes. Car A slows down at .2m /s . While car B slows

down at 4m / s%. Where and when do they collide?

o Watch Video Solution



https://dl.doubtnut.com/l/_kUq7UqCfX0Ce
https://dl.doubtnut.com/l/_vCeYjsY8rAPX
https://dl.doubtnut.com/l/_zxRM3V2H8K9D
https://dl.doubtnut.com/l/_EM1bKizSOBj2

72. A circular wire frame is fixed in a vertical plane. A smooth wire is
tightly stretched between point PjandP;. A bead slides from the point
P, the highest point of the circle Determine (a) its velocity v when it
arrives at P, and (b) show that time to slide along any similar chord is

same

P,

o Watch Video Solution

73. A car is speeding at 25m /s in a low speed zone .A police car starts
from rest just as the speeder passes and accelerates at a constant rate of

5m / s


https://dl.doubtnut.com/l/_EM1bKizSOBj2
https://dl.doubtnut.com/l/_bMECzThYvDtG

(a) When does the police car catch the speeding car?
(b) How fast in the police car travelling when it catches up with the
speeder ?

How for have the cars travelled when the police car catches the speeder?

o Watch Video Solution

74. Ball 1 is released from the top of a smooth inclined plane, the at the
same instant ball 2 is projected from the foot of the plane with such a
velocity that they meet halfway up the incline. Determine:

a.the velocity with which balls are projected and


https://dl.doubtnut.com/l/_bMECzThYvDtG
https://dl.doubtnut.com/l/_23a81oJoaysC

b. the velocity of each ball when they meet.

Lomees g

° Watch Video Solution

— . .
75. The velocity of a particle at ¢t = 0isU = 47 + 3jym/sec and a
constant acceleration is @ = 6i +4§'m/sec2. Find the velocity and

displacement of the particle at t = 2sec.

° Watch Video Solution



https://dl.doubtnut.com/l/_23a81oJoaysC
https://dl.doubtnut.com/l/_6MG8yk0ez3Bs

76. The acceleration of a moving body at any time 't' is given by

— 4 2\ ~ ) — .
a = (4t)1 + (3t’)j m/sec’. IfU = 0 then find the velocity of the

prticle at 4 sec.

o Watch Video Solution

77. A particle of mass 1 kg has a velocity of 2m /s. A constant force of 2N
acts on the particle for 1s in a direction perpendicular to its initial

velocity. Find the velocity and displacement of the particle at the end of 1

o Watch Video Solution

78. A particle is moving in xy-plane .At certain instant the components of
its velocity and acceleration are as follows
u, = 3m/s,u, = 4m/s, a, = 2m/s*anda, = lm/*. The rate of
change of speed at this moment is

(a)4. m /s


https://dl.doubtnut.com/l/_J0W1zdWGhJAC
https://dl.doubtnut.com/l/_fWQxHw8nXF92
https://dl.doubtnut.com/l/_5A1rM0chJMKy

(b)2, m /s>
(c)4/3.m/ s
(d)4/5. m/ s

° Watch Video Solution

79. The figure shows the velocity and the accelerationl of a point-like body
at the initial moment of its motion. The direction and the absolute value
of the acceleration remain constant.Find the time in seconds when the
velocity reach its minimum value?

("Data" : a=6m//"(2), v_(0)=24m//s,phi=143"(@))

Yy
.

o Watch Video Solution



https://dl.doubtnut.com/l/_5A1rM0chJMKy
https://dl.doubtnut.com/l/_h0IbGfmsTAlF

80. A footballer throws a ball from a height of 2.00m above the ground
with an initial velocity of 20.0m /s at an angle of 30° above the
horizontal (a) How long does the ball take to cross the goal line 32.0m
from the point of release?(b) What is the ball's height above the ground

as it crosses the goal line?

o Watch Video Solution

81. A bomber is moving horizontally at a speed v; = 72m /s at a height
of h = 103m. An enemy tank is moving horizontally (z — a&s) with
constant spedd . At the instant the bomb is released a tank is at a
distance zo = 125m from origin. Origin is directly below a bomber at the

instant of release of bomb. Assurning the tank to be 3 m high find the


https://dl.doubtnut.com/l/_JR9gTKjGFMP7
https://dl.doubtnut.com/l/_yASPdmXGo5R9

velocity v, and the time of flight of bomb.

° Watch Video Solution

82. A boy throws a ball with velocity vy = 104/2m /s at an angle of 45°
as shown in the figure .After collision with the ball the vertical component

of ball's velocity is unchanged and the horizontal. Component is reversed


https://dl.doubtnut.com/l/_yASPdmXGo5R9
https://dl.doubtnut.com/l/_2wUR38WdfLhR

in direction .Where does the ball hit the ground?

o Watch Video Solution

83. A policeman is in pursuit of a thief Both are running at 5m/s.
Suddenly they come across a gap between building as shown in figure.

The thief leaps at 5m /s and at 45° while the policeman leaps


https://dl.doubtnut.com/l/_2wUR38WdfLhR
https://dl.doubtnut.com/l/_cVNPuytGLsVa

horizontally.
(a) Does the policeman clear the gap ?

(b) BY how much does the thief clear the gap ?

o Watch Video Solution

84. A helicopter is flying at 100m and flying at 25m /s at an angle 37°
above the horizontal when a package is dropped fromiit,

(@) Where does the package land ,

(b) If the helicopter flies at constant velocity where is it when the package

lands?

™

=25mis
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https://dl.doubtnut.com/l/_cVNPuytGLsVa
https://dl.doubtnut.com/l/_YeYurSVyKNhy

L T vvaldil vidcoO o>01ution J

85. A particle is projected from the origin in such a way that it passes
through a given point P (a, b} What is the minimum requrired speed to do

so?

o Watch Video Solution

86. A bullet with muzzvelocity 100 m/s is to be shot at a target 30 m away
in the horizontal line .How high above the target must the renaimed so

that the bullet will hit the target?

l o Watch Video Solution


https://dl.doubtnut.com/l/_YeYurSVyKNhy
https://dl.doubtnut.com/l/_Dm3PSIQaWMyG
https://dl.doubtnut.com/l/_ipjbhph58F47

87. Iwo particles A & B are projected from the same point in, different
directions in such a manner that vertical components of their initial
velocities are same :

(a) Find ratio of time of flight

(b) Find ratio of range.

X

o Watch Video Solution

88. 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


https://dl.doubtnut.com/l/_ipjbhph58F47
https://dl.doubtnut.com/l/_PV7wcX3veUft
https://dl.doubtnut.com/l/_2z1odKufrU3r

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 the horozontal. Which cannon ball has the largest

initial speed ?

o Watch Video Solution

89. A particle is projected from origin in xy-plane and its equation ,of
trajectory is given by y = ax — bz The only acceleration ,in the motion

is' f* which is constant and in —wve direction of, y-axis.


https://dl.doubtnut.com/l/_2z1odKufrU3r
https://dl.doubtnut.com/l/_xrcSxc2mZBXt

(a) Find the velocity of projection and the angle of projection.
(b) Point of projection is considered as origin and x-axis along the
horizontal ground. Find the horizontal range: and maximum height of

projectile. Projectile completes its flight in horizonal plane of projection.

o Watch Video Solution

90. A gun is mounted on a plateau 960 m away from its edge as shown.
Height of plateau is 960 m The gun can fire shells with a velocity of 100
m/s at any angle. Of the following choices, what is the minimum distance

(OP)x from the edge of plateau where the shell of gun can reach?

960 m}

o Watch Video Solution



https://dl.doubtnut.com/l/_xrcSxc2mZBXt
https://dl.doubtnut.com/l/_YbiUVejjLLPc

91. 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.

o Watch Video Solution

92. A projectile is fired with velocity vy from a gun adjusted for a
maximum range.lt passes through two points P and @@ whose heights

above the horizontal are h each.The separation of the two points is

o Watch Video Solution

93. A fighter plane is flying horizontally at a height of 250m from ground

with constant velocity of 500m / s. It passes exactly over a cannon which


https://dl.doubtnut.com/l/_QnFkMZsQYAyP
https://dl.doubtnut.com/l/_JMubFsXt4euc
https://dl.doubtnut.com/l/_51l3LxuBrr5q

can fire a shell at any time in any direction with a speed of 100m / s. Find
the duration of time for which the plane is in danger of being hit by a

cannon shell.

o Watch Video Solution

94. A shot is fired with a velocity u at a very high vertical wall whose
distance from the point of projection is x.The greatest height above the

level of the point of projection at which the bullet can hit the wall is.

o Watch Video Solution

95. An Aeroplane flies horizontaily at a height h at a speed v. An anti-air
craft gun fires a shell at the plane when it is vertically above the gun.

Show that the minimum muzzle velocity required to hit the plane is

\/2gh
x/'v2—|—2ghatan angleta,n_l( Ug )

o Watch Video Solution



https://dl.doubtnut.com/l/_51l3LxuBrr5q
https://dl.doubtnut.com/l/_fvIAvrE4z8lB
https://dl.doubtnut.com/l/_OJuw4Bu4koPM
https://dl.doubtnut.com/l/_UKe2doc3sj1v

96. 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

97.Aman is riding on a flat car travelling with a constant speed of 10m /s
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
12.5m / s wrt himself.

How many seconds after he release the ball will it pass through the

hoop?

o Watch Video Solution

98. A heavy particles is projected from a point at the foot of a fixed plane,

inclined at an angle 45° to the horizontal, in the vertical plane containing


https://dl.doubtnut.com/l/_UKe2doc3sj1v
https://dl.doubtnut.com/l/_ELZ322lXF1au
https://dl.doubtnut.com/l/_gvJoAr2LUhjS

the line of greatest slope through the point. If ¢( > 45°) is the
inclination to the horizontal of the initial direction of projection,for what

value of tan ¢ will the particle strike the plane horizontal.

o Watch Video Solution

99.The angular elevation of an enemy's position on a hill 'h' ft height is o
What should be the minimum velocity of the projectile in order to hit the

enemy?

o Watch Video Solution

100. A projectile is thrown at an angle 6 with an inclined plane of
inclination 8 as shown in fig. 1E108. Find the relation between 3 and 6 ifv:
(a)projectile strikezs the inclined plane perpendicularly,

(b) projectile strikes the inclined plane horizontal.

o Watch Video Solution



https://dl.doubtnut.com/l/_gvJoAr2LUhjS
https://dl.doubtnut.com/l/_6feyfZxDlEUm
https://dl.doubtnut.com/l/_wSosP8PUIRU0
https://dl.doubtnut.com/l/_eEtXGln0Smir

101. 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 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,
(c) height h of point P from point O,

(d) distance PQ. (Take g = 10m /s?)

° Watch Video Solution



https://dl.doubtnut.com/l/_eEtXGln0Smir
https://dl.doubtnut.com/l/_QyVelgt1xFvG

102. Two guns situated at the top of a hill of height 10m fire one shot
each with the same speed 5,/3m /s at some interval of time. One gun
fires horizontal and the other fores upwards at an angle of 60° with the
horizontal. Two shots collide in air at a poit P. Find (i) time-interval
between the firing and (ii) coordinates of the point P. Take the origin of
coordinates system at the foot of the hill right below the muzzle and

trajectorise in the z — y plane.

o Watch Video Solution

103. A large , heavy box is sliding without friction down a smooth plane of
inclination € . 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 , and the direction of projection makes an angle a with the
bottom as shown in Figure .

(@) Find the distance along the bottom of the box between the point of
projection p and the point Q where the particle lands . ( Assume that the

particle does not hit any other surface of the box . Neglect air resistance

)


https://dl.doubtnut.com/l/_QyVelgt1xFvG
https://dl.doubtnut.com/l/_ZJAlX8MuRJkz

(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 projected .

o Watch Video Solution

104. A helicopter is trying to land on a submarine deck which is moving
south at 177m/s. A balloon is moving at 12m/s with wind into the west. If to

the submarine crew the helicopter is descending vetically at 5m/s, what is


https://dl.doubtnut.com/l/_ZJAlX8MuRJkz
https://dl.doubtnut.com/l/_jIul13I5mLS6

its speed? (a) relative to the water and (b) relative to the balloon. See fig.

W
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o Watch Video Solution

105. A boat moves right across a river with velocity 10Kmh ~ ! relative to
water. The water has a uniform speed of 5.00Kmh ' relative to the
earth. Find the velocity of the boat' relative to an observer standing on
either bank. If the width of river is 3.0Km , find the time it takes the baat

to cross it.

o Watch Video Solution



https://dl.doubtnut.com/l/_jIul13I5mLS6
https://dl.doubtnut.com/l/_Vk9v8ZaemyBd

106. If the baat of preceding example travels with same speed relaative to
the river and is to be towards right across, in what direction shoul is

head?

o Watch Video Solution

107. Wind is blowing in the east direction with a speed of 2m/s. A,. bird
wishes to travel from tree A to tree B. Tree B is 100 m - away from A in a
direction 37° north of east the velocity of -bird in still air is 4 m/s.

(@) Find the direction in which bird should fly so that it can reach from A
to B directly.

(b) Find the actual velocity of the bird during the flight.


https://dl.doubtnut.com/l/_mb99NuuExU4l
https://dl.doubtnut.com/l/_B8Mn84MSKWID

(c) Find the time taken by the bird to reach B.

° Watch Video Solution

108. A woman is running through rain at a speed of 5.00 m/s. Rain is
falling vertically at a speed of 20.0 m/s. (a) What is the velocity of the rain
relative to the woman? (b) How far in front of her would an umbrella have

to extend to keep the rain off if she holds the umbrella 1.50 m above her


https://dl.doubtnut.com/l/_B8Mn84MSKWID
https://dl.doubtnut.com/l/_cFKhb5cOD6yn

feet?

-
- VwiE
¥ 200 m/s —»=
5.00 mJs
(a) (&)

o Watch Video Solution

109. A boat has a velocity 4m /s towards east with respect to river is
flowing north with velocity 2m /s Wind is blowing towards north with
velocity 6m / s. The direction of the flag blown over by the wind hoisted

on the boat is :

o Watch Video Solution

10. 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 (2% + 33>ms_1. If the man starts running down the hill with the


https://dl.doubtnut.com/l/_cFKhb5cOD6yn
https://dl.doubtnut.com/l/_9oK4wU8I3oey
https://dl.doubtnut.com/l/_4YOkslhUWG7u

same speed, then determine the relative speed of the rain w.r.t. man.

o Watch Video Solution

111. An aeroplane A is flying horizontally due east at a speed of
400km / hr.Passengers in A, observe another aeroplane B moving
perpendicular to direction of motion of A.Aeroplane B is actually moving

in a direction 30° north of east in the same horizontal plane as shown in


https://dl.doubtnut.com/l/_4YOkslhUWG7u
https://dl.doubtnut.com/l/_yi9LdDBbUFHi

the figure.Determine the velocity of B

° Watch Video Solution

112. A man is coming down an incline of angle 30° . When he walks with

speed 2,/3m /s he has to keep his umbrella vertical to protect hismself

from rain. The actual speed of rain is 5m /s . At what angle with vertical

should he keep his umbrella when he is at rest so that he does not get

drenched ?

° Watch Video Solution



https://dl.doubtnut.com/l/_yi9LdDBbUFHi
https://dl.doubtnut.com/l/_xYZ49IRVOJdu

113.-A pipe which can be swivelled in a vertical plane is mounted on a cart
(see Fig. IE122). The cart moves uniformly along a horizontal path with
speed v; = 2m /s . At what angle a to the horizon should the pipe be
placed so that drops of rain falling plumb with a velocity vy = 6m /s
move parallel to the walls of the pipe without touching them? Consider

the velocity of the drope as constant due to the resitance of air.

° Watch Video Solution

114. 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 angle 6

w.rt. the river flow. If AB = BC = 400m, at what angle with the river


https://dl.doubtnut.com/l/_62tciuId5iWx
https://dl.doubtnut.com/l/_d7lH6Wdkpnaj

bank should the swimmer swim ?

° Watch Video Solution

115. A man wants to reach point B on the opposite bank of a river flowing
at a speed 4m/s as shown in the fig 1E.125 (a) what minimum speed

relative to water should the man have so that he can reach point B


https://dl.doubtnut.com/l/_d7lH6Wdkpnaj
https://dl.doubtnut.com/l/_zl7owxzg9UDj

directly by swimming? In which direction should he swin?

. 30m
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o Watch Video Solution

116. A river has a width d. A fisherman in a boat crosses the river tiwce.
During the first crossing, his goal is to minimize the cross minimize the
distance that the boat is carried downstram In the first case, the crossing
time is Tj . In the second case, the crossing time is 37 . What is the

speed of the river flow? Find all possible answera:

o Watch Video Solution



https://dl.doubtnut.com/l/_zl7owxzg9UDj
https://dl.doubtnut.com/l/_9P1g9JNg3kBf

117. An airplane is observed by two persons travelling at 60 km/hour in
two vehicles moving 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 observer in the other vehicle the angle appears to be

45° . At what angle does the plane actually cross the road track and what

is its speed relative to ground?

3

o Watch Video Solution

118. The slopes of wind screen of two cars are a; = 30° and ay = 15°

. . v . . .
respectively. At what ratio —L of the velocities of the cars will their
V2


https://dl.doubtnut.com/l/_Ns20th6q6VlY
https://dl.doubtnut.com/l/_Kz2UfUP9IZqo

drivers see the hail stones bounced back by the wind screen on their cars
in vertical direction? Assume hail stones fall vertically downwards and

collisions to be elastic.

° Watch Video Solution

119. A car 2m long and 3m wide is moving at 10m /s when a bullet hits it
in a direction making an angle of tan ~*(3/4) with the car as seen from
the ground. The bullet enters one edge of the car at the corner and
passes out at diagonally opposite corner. Neglecting gravity, the time for

the bullet to cross the car is

° Watch Video Solution

120. An elevator is moving with an upward acceleration a. A coin is
dropped from rest from the roof of the elevator, relative to you. After

what time the coin will strike the base of the elevator?

° Watch Video Solution



https://dl.doubtnut.com/l/_Kz2UfUP9IZqo
https://dl.doubtnut.com/l/_JLTtsautz0oo
https://dl.doubtnut.com/l/_TUAK10gUihCj

121. A lift is moving with uniform downward acceleration of 2 m /s® . A
ball is dropped from a height 2 metre from the floor of lift. Find the time

after which ball will strike the floor.

o Watch Video Solution

122.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 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 v, for which the two cannon balls collide just as they


https://dl.doubtnut.com/l/_TUAK10gUihCj
https://dl.doubtnut.com/l/_QMV0UqVA5x1m
https://dl.doubtnut.com/l/_iv9yYKKYdCWR

hit the ground ?
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o Watch Video Solution

123. A platform is moving upwards with a constant acceleration of 2ms ~2

. At time t = 0, a boy standing on the platform throws a ball 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 g = Oms 2. Find

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


https://dl.doubtnut.com/l/_iv9yYKKYdCWR
https://dl.doubtnut.com/l/_gUrQCXvG1gj1

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

( ¢) the maximum distance of the ball from the platform.

o Watch Video Solution

124. An aircraft is flying. horizontally with a constant vefocity = 200m /s
at a height = 1km 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 6 is 533 , find

the minimum distance between the bomb and the shell as they fly past


https://dl.doubtnut.com/l/_gUrQCXvG1gj1
https://dl.doubtnut.com/l/_FSJjsBBNNK5k

each other. Take sin53° = 4/5
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o Watch Video Solution

125. Two towers AB and CD are situated a distance d apart as: shown in
Fig. 1E.139 (a). AB is 20 m high and CD is 30 m high from the ground. An
object of mass mis thrown from the top of AB horizontally with a velocity
of 10 m/s towards CD.

Simultaneously another object of mass 2m is thrown from the ‘top of CD

at an angle of 60° to the horizontal towards AB with the same


https://dl.doubtnut.com/l/_FSJjsBBNNK5k
https://dl.doubtnut.com/l/_FuOtWosvtF8U

magnitude of initial velocity as that of the_first' objects . The two objects
move in the same vertical plane, collide in mid-air and stick to each other.

Calculate the distance d between the towers.

2m

o o 00 e
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° Watch Video Solution

126. On a frictionless horizontal surface , assumed to be the x — y plane,
a small trolley A is moving along a straight line parallel to the y — a&s(
see figure) with a constant velocity of (\/g — 1)m/s . At a particular
instant , when the line OA makes an angle of 45( o ) with the z — a€s , a

ball is thrown along the surface from the origin O. Its velocity makes an


https://dl.doubtnut.com/l/_FuOtWosvtF8U
https://dl.doubtnut.com/l/_chvbTBwkchvu

angle 0] with the
x — a&s and ithitsthetrol < y. (a)Themotionoftheballisobservedomthe:
thetamadebythevelocity :>> roftheballwiththe x-axis in this frame .

(b) Find the speed of the ball with respect to the surface , if

¢ = (49) /(4).

J"‘
A 45

° Watch Video Solution

127. A large , heavy box is sliding without friction down a smooth plane of
inclination 6 . 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 , and the direction of projection makes an angle a with the


https://dl.doubtnut.com/l/_chvbTBwkchvu
https://dl.doubtnut.com/l/_fDLHDQoscOf1

bottom as shown in Figure .

(a) Find the distance along the bottom of the box between the point of
projection p and the point Q 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 projected .

o Watch Video Solution



https://dl.doubtnut.com/l/_fDLHDQoscOf1
https://dl.doubtnut.com/l/_FSkZeCNferRr

1. It is possible to add five. unit vectors to get an unit vector, The
statement is :

(a) True, (b) False

o Watch Video Solution

2. If a vector is rotated by angle 6 then it is necessarily changed. The
statement is :

(a) True, (b) False

o Watch Video Solution

3.1t is possible to add n vectors of equal magnitude and get zero:

(True, (b) False

o Watch Video Solution



https://dl.doubtnut.com/l/_FSkZeCNferRr
https://dl.doubtnut.com/l/_nNukoLEFnCJ5
https://dl.doubtnut.com/l/_0rJGwwpBWxI6

4.1t is possible to add n vectors of different magnitude and get zero.

(a) True, (b) False

° View Text Solution

—

: : - 7 = : :

5.1t is possible to have a x b = a. b for some suitable selection of
— - =

a and b.Forexample a = 0

.The statement is :

(a) True, (b) False

° Watch Video Solution

— — — —
6. If 'A‘ = ’B and A # + B then angle between the vectors

- = - =
<A —|—B>and (A —B>is:

A.0
B.m/6

cn/3


https://dl.doubtnut.com/l/_Lcx3w5oGaoAD
https://dl.doubtnut.com/l/_uzmMJyLm5vjt
https://dl.doubtnut.com/l/_Vx3guPC5qNaK

D.7/2

Answer: D

° View Text Solution

7. A vector of magnitude a is turned through angle 8 . The magnitude of
change in the vector is given by:

A.|2asin 6|

B. |2asin6 /2|

C. ’%sin 9}

D. ’%sin0/2‘

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_Vx3guPC5qNaK
https://dl.doubtnut.com/l/_ylp1e11p5uTn

8. Which of the sets given below may represent the magnitudes of three

vectors adding to zero?

A 2,4,8

B.4,8,16

C.4,8,4

D.0.5,1, 2

Answer: C

o Watch Video Solution

— Y = Y
9. The resultant of @ and b makes a with a and g with b, then (a,b
represent magnitudes of respective vectors) :
Aa<pf
Ba<pf if a<b

Ca<p if a>b


https://dl.doubtnut.com/l/_1UYbQVZz7BPh
https://dl.doubtnut.com/l/_nUwqSep73JiP

D.a<p if a=0b

Answer: C

° Watch Video Solution

N
10.LetC = A + B :

= e
A ’C’ is always greater than |A ‘
_ _ — — — —
B. It is possible to have C’ < ‘A and ‘C‘ < ‘B‘
= = =
C. ‘C’ is always equal to [A ’ + ‘B‘
— . — —
D. ’C’ is never equal to | A ‘ + ‘B‘
Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_nUwqSep73JiP
https://dl.doubtnut.com/l/_Tuo2azSQEI6b

— —
11. Let the angle between two non-zero vectors A and B be 120° and its

%
resultant be C' then:

must be equal

= =
][]
= =
A== 1]

o I
must be greater than ||A ’ — ‘B | ‘

==
-1

must be less than

SYSY) d¢ Ql

may be equal to

Answer: C

o Watch Video Solution

12. Which of the following two statements is more appropriate?

(a) Two velocities are added using triangle rule because velocity is vector
quantity.

(b) Velocity is a vector quantity because two velocities are added using

triangle rule.

o Watch Video Solution



https://dl.doubtnut.com/l/_VhIife4Bra7H
https://dl.doubtnut.com/l/_8Kb0dnC1ODxM

13. Vector a is increased by A a . If increment in magnitude of a is

. . —
greater than magnitude of increment vector then angle between a and
— .
Aa is:
A. greater than 7 /6
B. exactly w /6

C.exactly /2

D. ¢

Answer: D

o View Text Solution

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

car is about


https://dl.doubtnut.com/l/_8Kb0dnC1ODxM
https://dl.doubtnut.com/l/_V07UF3isBTb3
https://dl.doubtnut.com/l/_t0ndJgDZpurU

A. 50 km/h towards west

B. 70 km/h towards south-west

C. 70 km/h towards north-west

D. Zero.

Answer: B

o Watch Video Solution

15. A person moving on earth's surface starts from north pole & moves
500 km towards south and then moves 1000 km towards east and then
again moves 500 km towards north and stops. The displacement of the
person is:

A. 1000 km eastward

B. 4/1000% + 500 km towords south- east

C. 1/ 1000% + 500% km towards

D. Zero.


https://dl.doubtnut.com/l/_t0ndJgDZpurU
https://dl.doubtnut.com/l/_7YEivBUyE6ST

Answer: D

° Watch Video Solution

16. A person moves 20 m towards north-east then moves 20 m towards
west and then again moves 20 m towards north-east and stops. The

magnitude of displacement of the person is:

A 204,/5 — 24/2m

i

B.20m

C.204/5 + 24/2m

;

D. None of these

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_7YEivBUyE6ST
https://dl.doubtnut.com/l/_2Ke7ufufFw2y

— = =
17.1f A, B,C are mutually perpendicular vectors then which of the

following statements is wrong?

— - =
AC x (A ><B) 0

- = —

A x B C
B o= —

‘A XB' ‘C"

— = —
CA. B: = A =0

— —
D. ( + C) is perpendicular to A
Answer: B

o Watch Video Solution

: : C - = 7
18. The velocity of a particle varies with time as per thelaw v = a + b

— - : , :
t where a and b are two constant vectors. The time at which velocity of

the particle at t=0 is :

<]
a

A. —
_>—>
a.b



https://dl.doubtnut.com/l/_yD6gKvsqE5J2
https://dl.doubtnut.com/l/_XisULjScSwMK

D. None of these

Answer: B

o View Text Solution

19. A plane is inclined at an angle 30° with horizontal. The component of
% . . . . . .
a vector A = — 10k perpendicular to this plane is: (here z-direction is

vertically upwards)

A. 52
B.5+v/3
C.5

D. 2.5


https://dl.doubtnut.com/l/_XisULjScSwMK
https://dl.doubtnut.com/l/_epQ3zihLXcbQ

Answer: B

° Watch Video Solution

20. If a,_>1 and a_;are two non-collinear unit vectors and if ‘a_i + a_;‘ =./3,
then the value of (a_>1 — a_;) (2a_1> + a_;) is :

A2

B.3/2

C.1/2

D.1

Answer: C

° Watch Video Solution

T — = —
21.If A = B + C and the magnitude of A, B and C are 5, 4, and 3

. . % % .
units respectively the angle between A and B is:


https://dl.doubtnut.com/l/_epQ3zihLXcbQ
https://dl.doubtnut.com/l/_drNEfst8kCDJ
https://dl.doubtnut.com/l/_1aDzbS5EFMKj

A. cosl( >
B. cos_l(

)
<(3)
D.sin ! (%)

Answer: B

ol s ot w

o Watch Video Solution

22.The sum of two forces at a point is 16N. if their resultant is normal to

the smaller force and has a magnitude of 8N, then two forces are

A.6N and 10N

B.8N and 8 N

C.4N and 12N

D.2Nand 14 N

Answer: A



https://dl.doubtnut.com/l/_1aDzbS5EFMKj
https://dl.doubtnut.com/l/_Yh6O6swwsbSz

| ° Watch Video Solution

23. What is the component of 37 + 43along% + 3

N w >

O
[CYIEN B CY IS S Y NUCRE CY e

Answer: D

° Watch Video Solution

- = - =
24. At what angle the vector (A + B) and (A — B> must act, so

that the resultant is 4/ A2 B?
A2 — B?
A.cos ! (—)
A? 4+ B?

1(A2+Bz>
B. cos —_
A? — B2



https://dl.doubtnut.com/l/_Yh6O6swwsbSz
https://dl.doubtnut.com/l/_UyQcVQiMtM2B
https://dl.doubtnut.com/l/_pH4y2hFtCdwT

C.cos ! (ﬂ)
2(A?% + B?)

' 2(B2 — A?)

Answer: D

° View Text Solution

— — —
25. The resultant of A and B is perpendicular to A. What is angle

— —
between A and B ?

A
-1
A. cos (E)
A
_1 _
B. cos ( B>
A
.o —1
C.sin (E)
A
e N
D. sin < B)
Answer: B

° View Text Solution



https://dl.doubtnut.com/l/_pH4y2hFtCdwT
https://dl.doubtnut.com/l/_U7pbGoeyMKUT
https://dl.doubtnut.com/l/_dPlk7eqRQcJL

26. A particle moves through angular displacement 6 on a circular path of

radius' r'. The linear displacement will be:

Answer: A

o View Text Solution

%
27. If a vector A makes an angle a, 8 and v with X)Y and Z axis
respectively then sin? a + sin® B + sin®y = ...
A.0
B.1

C.2


https://dl.doubtnut.com/l/_dPlk7eqRQcJL
https://dl.doubtnut.com/l/_6zoa4RhIZDTM

D.3

Answer: C

° View Text Solution

28. The X and Y - component of ? are 7i and 6j. Also , the X and Y-

— A N
components of ? + @ are 112 and 9 respectively. Then magnitude of
%

Q is:

A7
B.6
C.5

D.13

Answer: C

o View Text Solution



https://dl.doubtnut.com/l/_6zoa4RhIZDTM
https://dl.doubtnut.com/l/_f3WqToRSGiY0
https://dl.doubtnut.com/l/_nqH2opljO29E

— A R A — R A A~
29.Two vector A = 21 + 35 — 4k and B = 41 + 87 + zk are such that

— —
the component of B along A is zero . Then the value of x will be :

A.8

Answer: A

o View Text Solution

— ~ N ~ — a ~ A
30. Two vector A = 3i + 85 — 2k and B = 67 + 165 + zk are such
— —
that the component of B perpendicular to A is zero . Then the value of

x will be :

A.8


https://dl.doubtnut.com/l/_nqH2opljO29E
https://dl.doubtnut.com/l/_y7LWZUkbnSOX

C.4

Answer: B

° View Text Solution

31. A blind person after Walking 10 steps in one direction, each of length
80cm, turns randomly to left or right, After walking 'n' steps, the
maximum displacement of person is 164/2 .Then value of'n' is :

A. 20

B.30

C.40

D. 60

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_y7LWZUkbnSOX
https://dl.doubtnut.com/l/_zd2QyeIb43vC

— —
32. Two vectors A and B have magnitudes 2 and 2+/2 respectively. It is

- =
- = = = A+ B
foundthat A. B = ‘A x B|, then the value of | ——| will be:
A - B
A5
B./5
c V2+1
A1
D v2-1
V241
Answer: B

o Watch Video Solution

33. If the resultant of two vectors having magnitudes of 7 and 4 is 3, then

the magnitude of the cross product of the two vectors will be:

B. /65


https://dl.doubtnut.com/l/_zd2QyeIb43vC
https://dl.doubtnut.com/l/_QgK12ONjN25J
https://dl.doubtnut.com/l/_4gPQnslzZaV9

C. /33

D. zero

Answer: D

° Watch Video Solution

34. The adjacent sides of a parallelogram is represented by vectors
2% + 33’ and ¢ + 43. The area of the parallelogram is :

A.5 units

B. 3 units

C.8 units

D. 11 units

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_4gPQnslzZaV9
https://dl.doubtnut.com/l/_94MZeTw5UWjk
https://dl.doubtnut.com/l/_hZLUSq72haMl

35. The maximum magnitude of cross product of two vectors is 12 units
and the maximum magnitude of their resultant is 7 units, then their

minimum resultant vector will be a:
A. unit vector
B. null vector

_>
C. vector of magnitude between |A

%
and ‘B’

D. nothing can be said

Answer: A

o Watch Video Solution

36. Six forces are acting on a particle. Angle between two adjacent force is
60°. Five of the forces have magnitude F; and the sixth has magnitude

F5 . The resultant of all the forces will have magnitude of:

A. zero


https://dl.doubtnut.com/l/_hZLUSq72haMl
https://dl.doubtnut.com/l/_vUji210p2rla

B.F, + F,

C.F, - F,

D. F,

Answer: C

° Watch Video Solution

t2 _>
37. The quantity / V dt represents:

3l
A. Distance travelled during t1 — t2
B. Displacement during t1 — t2
C. Average acceleration during t1 — t2

D. None of these

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_vUji210p2rla
https://dl.doubtnut.com/l/_zfWfxeaKuv8B
https://dl.doubtnut.com/l/_pG4kBuCh3oef

— . . R t2
38. LetV = v;% + vyj + vk, then / Vy represents: (for the duration
4

t1 — tz)

A. Distance travelled along y-axis
B. Displacement along y-axis
C. Total displacement - displacement along y-axis

D. Total distance travelled - distance travels along y-axis

Answer: B

o Watch Video Solution

39. A particle has a velocity u towards east at ¢t = 0. Its acceleration is
towards west and is constant. Let 4 and xp be the magnitude of
displacements in the first 10 seconds and the next 10 seconds

Axy <zB

B.xy = xB


https://dl.doubtnut.com/l/_pG4kBuCh3oef
https://dl.doubtnut.com/l/_LlE0RR3fHEsX

Czy >Tp

D. The information is insufficient to decide the relation of x 4 with g .

Answer: D

° Watch Video Solution

40. A stone is released from an elevator going up with an acceleration a.

The acceleration of the stone after the release is

A. a upward

B. (g - a) upward

C.(g - a) downward

D. g downward

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_LlE0RR3fHEsX
https://dl.doubtnut.com/l/_uZS6BMUaJEHe
https://dl.doubtnut.com/l/_S30W4s73dW1b

41. A person standing near the edge of the top of a building throws two

balls A and B. The ball A is thrown vertically upward and B is thrown

vertically downward with the same speed. The ball A hits the ground with

speed v4 and the ball B hits the ground wiht a speed vg. We have

A vy > vp

B.vy < wvp

C.vqy = vp

D. The relation between v4 and vp depends on height of the building

above the ground.

Answer: C

o Watch Video Solution

42. A body travelling along a straight line , one thired of the total

distance with a velocity 4ms ~'. The remaining part of the distance was

covered with a velocity 2ms ! for half the time and with velocity 6ms ~*


https://dl.doubtnut.com/l/_S30W4s73dW1b
https://dl.doubtnut.com/l/_XhUeLS7rVzzT

for the other half of time . What is the mean velocity averaged over te

whle time of motin ?

A.5m/s

B.4m/s

C.4.5m /s

D.3.5m/s

Answer: B

o Watch Video Solution

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

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

A. The faster one

B. The slower one

C. Both will reach sirnultanetmsly


https://dl.doubtnut.com/l/_XhUeLS7rVzzT
https://dl.doubtnut.com/l/_JZgKRuVmuYfZ

D. Depends on the masses

Answer: C

o Watch Video Solution

44. Two projectiles A and B are projected with an angle of projection
15° for the projectile A and 45° for the projectile B. If R4 and Rg be
the horizontal range for the two projectiles, then

ARy < Rp

B.R4y = Rp

CRy > Rp

D. The information is insufficient to decide the relation of R4 with Rp.

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_JZgKRuVmuYfZ
https://dl.doubtnut.com/l/_b1tPqmnLGY53
https://dl.doubtnut.com/l/_xi5wc5V8YDG9

45. In the arrangement shown in figure the ends P and Q of an
inextensible string move downwards with uniform speed u. Pulleys A and

B are fixed. The mass M moves upwards with a speed

-

(en)

A.2ucos @

B.u/cos@

C.2u/cos @

D.wu cos 0

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_xi5wc5V8YDG9

46. The Acelerations of a paerticle as seen from two frames S; and S5

. m
have equal magnitude 4—.
s

A. The frames must be at rest with respect to each other.

B. The frames may be moving with respect to each other but neither
should be accelerated with respect to the other

C.The acceleration of Sy with respect to S; may either be zero or
8/s.

D. The acceleration of S5 with respect to S; may be anything between

zero and 8m / s°

Answer: D

o Watch Video Solution

47. A train passes an observer standing on a platform. The first carriage of

the train passes the observer in time t; = 1s and the second carriage in


https://dl.doubtnut.com/l/_tSdVmcmC5nCU
https://dl.doubtnut.com/l/_jmhEHUN9YrIj

ty = 1.5s. Find its acceleration assuming it to be constant. The length of
each carriage is: | =12 m.

A.3.3m/s?

B. —3.2m / s*

C.24m / s

D. —24m / s*

Answer: B

o Watch Video Solution

48. The position vector of a particle varies with time as 7 = 7¢t(1 — at)
where 7 is a constant vector and « is a positive constant. The distance
travelled by particle in a time interval in which particle returns to its

initial position is Kry /16c. Determine the value of K?

Ary/a

B.7o /2


https://dl.doubtnut.com/l/_jmhEHUN9YrIj
https://dl.doubtnut.com/l/_i09LqdKSvDw5

C ri—
0
2r
D r%%——o
o
Answer: B

° Watch Video Solution

49. A particle traversed on third of the distance with a velocity vy, the
remaining part of the distance was covered with velocity v; for half the
time and with a velocity vy for the remaining half of time. Assuming
motion to be rectilinear, find the the mean velocity of the particle

averaged over the whole time of motion.

A%+m+w
U1 + v2 + Vo
vs + (v1 + v2)
V1Vy + ’U(z)
3(v1 + v2)
V1 + V2 + Vo
3vo(v1 + v2)
v1 + v2 + 4vg



https://dl.doubtnut.com/l/_i09LqdKSvDw5
https://dl.doubtnut.com/l/_MFLfddui10r4

Answer: D

° Watch Video Solution

50. A point moves in xy-plane according to equation x = at, y = at (I - bt)

where a and b are positive constants and t is time. The instant at which

velocity vector is at 7 /4 with acceleration vector is given by:

()
(2

a-+b
" a2 4+ b2

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_MFLfddui10r4
https://dl.doubtnut.com/l/_mTZ2qzIQyQvs

51. A body starts from rest at A and moves with uniform accelerationa in a
straight line. T seconds after,a second body starts from A and moves with

uniform velocity Kinthe same line. Prove that the second body will be

2
ahead of the first for a time A [V (V — 2aT)

B. 5 1 Ju(u — 2)
2
C. " u(u — 2)

D. None of these

Answer: C

o Watch Video Solution

52. A particle is moving in the x-y plane. At certain instant of time, the
components of its velocity and acceleration are as follows:
v, =3ms v, =4ms 1, a, = 2ms 2 and a, = 1ms 2. The rate of

Y

change of speed at this moment is


https://dl.doubtnut.com/l/_VN4jIS1diR5l
https://dl.doubtnut.com/l/_hBFd72qzl6dm

A /10m / s
B.4m /s°
C.10m / s®

D.2m /s®

Answer: D

o Watch Video Solution

, o m m ,
53. Two cars start off to race with velocities 4— and 2— and travel in
s s
straight line with uniform accelerations lmsec 2and 2 msec - 2'
respectively. If they reach the final point at the same instant, then the
length of the path is.
A.30m
B.32m

C.20m

D.24m


https://dl.doubtnut.com/l/_hBFd72qzl6dm
https://dl.doubtnut.com/l/_mNgCUyLPHwsu

Answer: D

o Watch Video Solution

54. The instantaneous velocity of a particle moving in xy-plane is

= a N
V = (ay)t + (Vh)7 where y is the instantaneous y co-ordinat of the

particle and Vj is the particle starts from origin then its trajectory is

y
(a)
X
A
y
(b)
X
B.
C.
*Y
(d) =X



https://dl.doubtnut.com/l/_mNgCUyLPHwsu
https://dl.doubtnut.com/l/_PBoMctRddSRi

Answer: A

° Watch Video Solution

55. An open lift is coming down from the top of building at a constant
speed v = 10m /s. A boy standing on the lift throws a stone vertically
upwards at a speed of 30 m/s wr.t. himself. The time after which he will
catch the stone is:

A. 4 sec

B. 6 sec

C. 8 sec

D. 10 sec

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_PBoMctRddSRi
https://dl.doubtnut.com/l/_NEnoGJrbOpDt

56. A particle moving with uniform acceleration from A to B along a
straight line has velocities v; and vy at A and B respectively. If C' is the

mid-point between A and B then determine the velocity of the particle at

C.
V V -
& E = = ]
A C B
« X >
A aVi = bV,
B.aViV? = bV,
C. a2V1 = b2V2
D.aVs, = bV

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_LLOMbC4GOEZR
https://dl.doubtnut.com/l/_ZZymzGNSum2s

57. a point source of light is rotating in a horizontal plane at a speed of w
radians/second. There is a wall at a distance d from the source. At some
instant the focus of the light is at Pand ZSPN = 6 (see figure). Speed of

the focus at this instant in terms of 0 is

{Source) o

M

A.wd/cos@
B.wd /sin@
C.wd/tan6

D. wd /sin® #

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_ZZymzGNSum2s
https://dl.doubtnut.com/l/_ot8GdQ0hqaId

58.When a body is thrown up in a lift with a velocity u relative to the lift,
the time of flight is found to be t. The acceleration with which the lift is

moving up is

N (u — gt)
t

g (u—gt)

upwards

downwards

c (2u—gt)
¢

(2u — gt)
T ¢

upwards

downwards

Answer: C

o Watch Video Solution

59. A block is kept on the floor of an elevator. The elevator starts
descending with an acceleration of 12m/s2 the displacement of the block

during 1°* one second wth respect to elevator is-

A. Tm downwards


https://dl.doubtnut.com/l/_ot8GdQ0hqaId
https://dl.doubtnut.com/l/_oPThLu0DIixf

B. 1 m upwards

C. 5m downwards

D. zero meter.

Answer: B

° Watch Video Solution

60. A point moves in a straight line so its displacement x meter at time ¢
second is given by 2 = 1 + ¢2. Its acceleration in ms 2 at time ¢ second

is .

Answer: A

[ - 1


https://dl.doubtnut.com/l/_oPThLu0DIixf
https://dl.doubtnut.com/l/_xwAWnKsDVdRS

| @ Watch Video Solution J

61. Two particles start moving from the same point along the same
straight line. The first moves with constant velocity v and the second with
constant acceleration a. During the time that elapses before the sound

catches the first, the greatest distance between the particle is.

Answer: B

o Watch Video Solution

62. A ball is thrown up with a certain velocity at angle 6 to the horizontal.

The kinetic energy varies with height h of the particle as:


https://dl.doubtnut.com/l/_xwAWnKsDVdRS
https://dl.doubtnut.com/l/_Xa5IrkVZHTKS
https://dl.doubtnut.com/l/_rzbi6bYlK1Oq

Answer: A

o Watch Video Solution

63. A ball is thrown up with a certain velocity at an angle 6 to the
horizontal. The graph between kinetic energy and horizontal

displacement is given by:


https://dl.doubtnut.com/l/_rzbi6bYlK1Oq
https://dl.doubtnut.com/l/_JTyulBUwNZ5b

KER

{a} hornizonial
Adisplatement
A.
KE
®) + horizontat
B ‘displacement
KE|
{0
horizontal
C. displacement
KEN
(D —. :
horizontal
displacement
D.
Answer: C

o Watch Video Solution

64. A particle is thrown up with a ccrtain velocity and at an angle O with

the horizontal. The variation of kinetic energy with time is given by :


https://dl.doubtnut.com/l/_JTyulBUwNZ5b
https://dl.doubtnut.com/l/_1FMA3Yv1ezh8

KE

K
(b

K
<)

E
ji
KE
() ! :

Answer: C

‘\/

b Time =

i
Time
Time

D.

o Watch Video Solution

65. the velocity of a particle varies with time as shown below the distance

travelled by the travelled by the particle during ‘t=2s"and" t= 6s. Is


https://dl.doubtnut.com/l/_1FMA3Yv1ezh8
https://dl.doubtnut.com/l/_M1vbjs8ubwgT

F 3

12rfs. Cireutar

b Bl L AN A S A XL 881
1;‘4051{ IR R N

.
‘ N
¢ R —
1 25 Bs Time in second
A 2mm
B. (27 + 40)m
C.4m™m
D. 40m
Answer: B

o Watch Video Solution

66. From a high tower at time ¢ = 0, one stone is dropped from rest and

simultaneously another stone is projected vertically up with an initial


https://dl.doubtnut.com/l/_M1vbjs8ubwgT
https://dl.doubtnut.com/l/_AVNpK48IHmKk

velocity the graph between distance betweeen the particles and time

before either hits the ground is :

8
5
(a)
&
A Time
®) g
B. Time
&
© Z
[»]
Time
C.
(d)
D.
Answer: C

° View Text Solution



https://dl.doubtnut.com/l/_AVNpK48IHmKk

67. A particle moves with constnat acceleration in the positive x-axis. At
t = 0, the particle is at and is at rest, then correct grahp between

velocity and displacement is:

(a) v

Displacement

A.

my
isplacement

(c) v
C. Displacement

<

(d)

Displacement

Answer: A

o View Text Solution



https://dl.doubtnut.com/l/_7dn0hEPd2arZ

68. A particle moves with constant acceleration a in the positive x-axis. At
t = 0 the particle is at origin is at rest , then correct graph between

(velocity)? and displacement is :

)
t
(a) ';
| Displacement
A.
()
B.
42
() < 9=tarr 2a
] Displacement
C.
4
uz'é
o
{d} t
D. ; Displacement
Answer: C

o View Text Solution



https://dl.doubtnut.com/l/_wO7aBUUAUohe

69. A particle is projected from gound At a height of 0.4 m from the
ground, the velocity of a projective in vector form s
v = (62 —|—23)m/s (the x-axis is horizontal and y-axis is vertically
upwards). The angle of projection is (g = 10m/s2)

A.45°

B.60°

C.30°

D.tan" '3 /4

Answer: C

o Watch Video Solution

70. A particle moves in z —y plane according to the law
z = 4sin6t and y = 4(1 — cos6t). The distance traversed by the

particle in 4 second is (z&y are in meters)


https://dl.doubtnut.com/l/_wO7aBUUAUohe
https://dl.doubtnut.com/l/_eA3DmDStEo1q
https://dl.doubtnut.com/l/_ivRQbFONiZ2e

A.96m

B.48m

C.24m

D.108 m

Answer: A

o Watch Video Solution

71. A swimmer crosses a flowing stream of width w to and fro in time ¢;.
The time taken to cover the same distance up and down the stream is %,.

If t3 is the time the swimmer would take to swim a distance 2w in still

water, then
A 12 = tyts
B.12 = tit3
C.12 = tyts

D.ty = t; +ty


https://dl.doubtnut.com/l/_ivRQbFONiZ2e
https://dl.doubtnut.com/l/_MMHCJBMjth9N

Answer: A

o Watch Video Solution

72.The trajectory of a particle is as shown here and its trajectory follows
the eqution y = (z — 1)3 + 1. Find co-ording of the point A on the curve
such that direction of instantaneous velocity at A is same as direction of

average velocity for the motion O ti A:

YA

1}'.’-&-#»’”0‘
L

-

A ]

¥

]

L]

v

*

)
< ¥

A (3/2,9/8)


https://dl.doubtnut.com/l/_MMHCJBMjth9N
https://dl.doubtnut.com/l/_csb4oamXXOHi

B. (2, 2)
C.(3,9)

D.(5/2,35/8)

Answer: A

° View Text Solution

73. A bird flies for 4 seconds with a velocity of |t — 2|m /sec. In a straight
line, where t = time in seconds. It covers a distance of

A 2m

B.4m

C.6m

D.8m

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_csb4oamXXOHi
https://dl.doubtnut.com/l/_wftZYOUWh53e

74. A particle has an initial velocity of 9m /s due east and a constant
acceleration of 2m /s? due west. The displacement coverd by the particle
in the fifth second of its motion is :

A. zero

B.0.5m

C.2m

D. None

Answer: B

o Watch Video Solution

75. A body is thrown vertically upwards from A. The top of a tower . It
reaches the ground in time ¢;. It it is thrown vertically downwards from A

with the same speed it reaches the ground in time ¢,, If it is allowed to


https://dl.doubtnut.com/l/_wftZYOUWh53e
https://dl.doubtnut.com/l/_w4sBUovYH9QM
https://dl.doubtnut.com/l/_oXTN3DCtRZf9

fall freely from A. then the time it takes to reach the ground.

1
Aty = E(tl + t2)
B.t3 = /tits
c 1 B 1 1
3 et

D.t3 = t] — 3

Answer: B


https://dl.doubtnut.com/l/_oXTN3DCtRZf9

o Watch Video Solution

76. A hollow vertical cylinder of radius R and height h has smooth internal
suface. A small particle is placed in contact with the inner side of the
upper rim at a point P. It is given a horizontal speed v, tangential to rim.
It leaves the lower rim point Q vertically below P. The number of

revolutions made by the particle will:

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_oXTN3DCtRZf9
https://dl.doubtnut.com/l/_4hwW80mwejAf

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

vectors become mutually perpendicular.

A.bm

B.7\/3m

V3

C. Tm

D.7/2m

Answer: C

o Watch Video Solution

78. A particle is projected vertically upwards from the ground with a

speed V and a speed v and a second particle is projected at the same


https://dl.doubtnut.com/l/_ORlSgGGH0ecW
https://dl.doubtnut.com/l/_9FGFZ1cDEp6p

instant from a height h directly above the first particle with the same
speed v at an angle of projection 6 with the horizontal in upwards

direction. The time when the distance between them is minimum is

h

A.
2vs8in0

8 h
" 2vcos0

C.h/v

D.h/2v

Answer: D

o Watch Video Solution

79. Three particles start from origin at the same time: one with velocity vt
along positive x-axis, the second along the positive y-axis with a velocity
v? and the third along the line y = x with such a speed that all the three

always stay in a straight line, then velocity of the third particles is:

A. /U1V9


https://dl.doubtnut.com/l/_9FGFZ1cDEp6p
https://dl.doubtnut.com/l/_UFEQvBYLqmmS

V1 +’U2

B.
2

V1V2

\/vf =+ vg
U1U2\/§

V1 + V2

C.

D.

Answer: D

o Watch Video Solution

80. A particle is projected from the ground at an angle of 60° with
horizontal at speed u = 20m /s. The radius of curvature of the path of
the particle, when its velocity. makes an angle of 30° with horizontal is :
(9 =10m/s?

A. 10.6m

B.12.8m

C.15.4m

D.24.2m


https://dl.doubtnut.com/l/_UFEQvBYLqmmS
https://dl.doubtnut.com/l/_Xd3tqcsvXKlS

Answer: C

° Watch Video Solution

81. Two particles are projected from the same point on ground
simultaneously with speeds and 20m /s and 20//3 at angles 30° and
60° with the horizontal in the same direction.The maximum distance

between them till both of them strike the ground is approximately
(9 = 10m/s?)

A.231m

B.16.4 m

C.302m

D.104 m

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_Xd3tqcsvXKlS
https://dl.doubtnut.com/l/_UmfqwHId9S8O
https://dl.doubtnut.com/l/_M4cAnieF2TcJ

82. Arod of length | leans by its upper end against a smooth vertical wall,
while its other end leans against the floor. The end that leans against the

wall moves uniformly downward. Then:

A. The other end also moves uniformly

B. The speed of other end goes on decreasing

C. The speed of other end goes on increasing

D. The speed of other end first decreases and then increases

Answer: B



https://dl.doubtnut.com/l/_M4cAnieF2TcJ

L % vvatlln viaco >0Iution )

83. A boy throws a ball upward with velocity vo = 20m /s. The wind
imparts a horizontal acceleration of 4m/.s2 to the left. The angle 0 at
which the ball must be thrown so that the ball returns to the boy's hand
is : (g = 10ms*2)

A.tan"1(1.2)

B.tan '(0.2)

C.tan"1(2)

D.tan*(0.4)

Answer: D

o Watch Video Solution

84. Position vectors of a particle moving in xy plane at time t is

T = a(1 — cosomnt)i + asinwtj. The path of the particle is


https://dl.doubtnut.com/l/_M4cAnieF2TcJ
https://dl.doubtnut.com/l/_lpVhNkhdNkuY
https://dl.doubtnut.com/l/_hcsIc4u6C6ES

A. a circle of radius a and centre at (a, 0)

B. a circle of radius a and centre at (O, 0)

C.an ellipse

D. neither a circle nor an ellipse.

Answer: A

o Watch Video Solution

85. A particle moves in xy-plane. The position vector of particle at any time

A

is 7 = {(2t)% + (2t2)g}m. The rate of change of 6 at time t =2
second. ( where O is the angle which its velocity vector makes with

positive x-axis) is :

A 2 d/
. 17ra S

B. — rad/
.14ra S

C. %rad/s

6
D. Erad/s


https://dl.doubtnut.com/l/_hcsIc4u6C6ES
https://dl.doubtnut.com/l/_8tKCT9sK7Esx

Answer: A

° Watch Video Solution

86. Velocity versus displacement graph of a particle moving in a straight

line is shown in figure. Corresponding acceleration versus velocity graph

will be.

[

o

N
2
E]

Time

(a)

Displacement



https://dl.doubtnut.com/l/_8tKCT9sK7Esx
https://dl.doubtnut.com/l/_Z5IBwB9skwC2

b

B.
(©
C.
%%
@ s§%
88
D. Time
Answer: A

° Watch Video Solution

1. Which of the following graphs cannot represent one dimensional

motion of a particle?


https://dl.doubtnut.com/l/_Z5IBwB9skwC2
https://dl.doubtnut.com/l/_GyqdRGUKzzH7

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

o Watch Video Solution

2. A lift of very broad - floor is moving vertically upward with a constant
retardation equal to 'g'. At an instant a stone is projected from a point on
the floor of the lift at angle of elevation 0. Then the trajectory of the

stone is:


https://dl.doubtnut.com/l/_GyqdRGUKzzH7
https://dl.doubtnut.com/l/_fdRgP2Pk5CXz

A. A parabola in the lift-frame

B. A straight line in the lift-frame

C. A parabola in the ground frame

D. Astraight line in the ground frame

Answer: B::C

o Watch Video Solution

3. An aeroplane flies along straight line from A to B and backs again to
the same point. There is a steady wind speed v. The distance between A

and B is | still air speed of the aeroplane is V, then:

A. Total time for the round trip, if the wind blows along the line AB, is

2Vl

V2 — 12

B. Total time for the round trip, if the wind blows perpendicular to the

2l
V2 _ 2

line AB, is

C. Total time for the round trip depends on the direction of wind.


https://dl.doubtnut.com/l/_fdRgP2Pk5CXz
https://dl.doubtnut.com/l/_8ozCpSwJ5YRl

D. Total time for the round trip is independent of direction of wind.

Answer: A::B::C

o View Text Solution

4. For a constant initial speed and for constant angle of projection of a
projectile the change dR in its horizontal range R due to a change dg in

value of gravitational acceleration g is governed by the relation:

A IR _ dg
R g

o AR _ —dg
R g

d

c GrR _ 49
g R

D.ﬁ:—_dg
g R

Answer: B

o View Text Solution



https://dl.doubtnut.com/l/_8ozCpSwJ5YRl
https://dl.doubtnut.com/l/_pXuUfu7MHX2S
https://dl.doubtnut.com/l/_6DwwX9WVNT5S

5. Two particles, 1 and 2, move with constant velocities v; and vy. At the
initial moment their radius vectors are equal to r; and r,. How must

these four vectors be interrelated for the particles to collide?

- = - =
A 1 — T2 V1 — Uy
T = = | = —
r1—T2 T1— V2
— — — —
B ri—Tr2 _ V22— Vi1
= = = =
1 — T2 o — V1
- = - =
c 1= T2 V2T U1
= — | | —
rT9— T1 rT1— Va2

D. None of these

Answer: B

o Watch Video Solution

6. A particle P is sliding down a frictionless hemispherical bowl. It passes
the point A at ¢ = 0. At this instant of time, the horizontal component of
its velocity is v. A bead Q of the same mass as P is ejected from Aatt = 0
along the horizontal string AB, with the speed v. Friction between the

bead and the string may be neglected. Let tp and ¢y be the respective


https://dl.doubtnut.com/l/_6DwwX9WVNT5S
https://dl.doubtnut.com/l/_9oSbJXCDUIxX

times taken by P and Q to reach the point B. Then:

Atp < tQ
B.tp = tg

C.tp > tQ

tp length of arc ACB
" to length of cord AB

Answer: A

| o WAL _L vl . _ ~_ ..o


https://dl.doubtnut.com/l/_9oSbJXCDUIxX
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7. Two partides. are thrown from the same point in the same vertical
plane, as shown in figure simultaneously. Then indicate the correct

statements :

*» X MK o NN

A. Time of flight for B is less than that of A

B. Projection speed of B is greater than that of A

C. Horizontal component of velocities of B is greater than that of A

D. The vertical component of velocities of both A and B are always

equal throughout the duration for which both the particles in air


https://dl.doubtnut.com/l/_9oSbJXCDUIxX
https://dl.doubtnut.com/l/_1LMQ7no00IE2

Answer: B::C::D

o Watch Video Solution

8. A particle of mass m moves on the = — a&s as follows : it starts from
rest at t = 0, from the point £ = 0, and comes to rest at ¢ = [ at the
point x = 1. No other information is available about its motion at
intermediate times (0 <t <1!l) . If a denotes the instantaneous
accelartion of the particle , then:

A. a cannot remain positive for all t in the interval 0 > ¢ > 1

B. |apha| cannot exceed 2 at any point in its path

C. |a|must be > 4 at some point or points in its path

D. o must change sign during the motion but no other assertion can

be made with the information given.

Answer: A::C

o Watch Video Solution



https://dl.doubtnut.com/l/_1LMQ7no00IE2
https://dl.doubtnut.com/l/_MKpXS5TTcn5M

9. The magnitude of acceleration of a particle as seen by observer A is a
m / s>and that observed by Bis b m / s%. If magnitude of acceleration of A

with respect to B is x m / s* then indicate the correct statements is :
A.’a2 — b2’ <z < ’az —I—b2’
B.la —b <z < |a—+Db
Cla—bl <z <l|a+1?

D.O<z <|a—>b| or x > |a+b

Answer: B

o Watch Video Solution

10. An aeroplane moving horizontally from west to east with some

velocity and with an acceleration 5m /s* drops a food packet at some

instant. Then:


https://dl.doubtnut.com/l/_MKpXS5TTcn5M
https://dl.doubtnut.com/l/_mVSGTophvKEh
https://dl.doubtnut.com/l/_CAfCnRLJs0ft

A. The path of the packet is parabolic with respect to ground

B. A person sitting on the aeroplane shall see the packet is always
vertically below the plane.

C. With respect to plane the packet travels in a straight line making an
angle tan’(1/2) east of vertical.

D. With respect to plane the packet travels in a straight line making an

angle tan~!(1/2) east of vertical.

Answer: A::C

o View Text Solution

11. Two balls are thrown from an inclined plane at angle of projection «

with the plane, one up the incline and other down the incline as shown in


https://dl.doubtnut.com/l/_CAfCnRLJs0ft
https://dl.doubtnut.com/l/_CXyzurkf9BTH

figure (T stands for total time of flight):

2

2

AR " v sin” a

T 2 g cos 0
2vp sina

BT =Ty = ————
gcos(

C.Ry — Ry = ¢(sin0)T?

D. U, = Uy

Answer: A::B::C

o Watch Video Solution

12. A particle moves in the xy-plane according to the law
z = asin(wt)andy = a(1 — coswt) where 'a' and 'omega' are constants.

Then the particle. follows :


https://dl.doubtnut.com/l/_CXyzurkf9BTH
https://dl.doubtnut.com/l/_J5bWGuAsYor2

A. a parabolic path

B. a straight line path, equally inclined to x- and y-axis

C.circular path

D. a path such that distance moved by it is proportional to time

Answer: C::D

o View Text Solution

13. Mark correct statements.

A. Two particles thrown with same speed from the same point at the
same instant but at different angles cannot collide in mid air.

B. A body projected in uniform gravitational field follows a parabolic
path

C.In projectile motion, velocity never perpendicular to the

acceleration.


https://dl.doubtnut.com/l/_J5bWGuAsYor2
https://dl.doubtnut.com/l/_rEJgpMElwa1T

D. A particle dropped from rest and blown over by a horizontal wind

with constant velocity traces a parabolic path.

Answer: A::D

o View Text Solution

14. An aeroplane at a constant speed releases a bomb.As the bomb drops

away from the aeroplane,

A. 1t will always be vertically below the aeroplane

B. It will always be vertically below the aeroplane only if the aeroplane

was flying horizontally

C. It will always be-vertically- below the aeroplane only if the aeroplane

was flying at 11n angle of

45° to the horizontal


https://dl.doubtnut.com/l/_rEJgpMElwa1T
https://dl.doubtnut.com/l/_6ObXglHF0VJF

D. It will gradually fall behind the aeroplane if the aeroplane was flying

horizontally

Answer: A

° Watch Video Solution

15. Two straight lines [; and [y cross each other ar point P The line [; is
moving at a speed v; perpendicular to itself & line [5 is moving at a speed

vy in the similar fashion. The speed of point Piis :

U1V2

sin o


https://dl.doubtnut.com/l/_6ObXglHF0VJF
https://dl.doubtnut.com/l/_Mx0QvcTD2ydT

V2 + 2 + 2(v1 + v3)” cos

B.
Cos &

\/'U% + 3 + 2(vy + v5)% cos a
C.
sina

5 (v1 + v2) + /v1v5 cos &

COS ¢

Answer: C

o View Text Solution

16. The velocity-time graph of a particle moving along a straight line is
given as below. The displacement time curve for the particle is given by :

g

4

Netoclty

Displacoment

@



https://dl.doubtnut.com/l/_Mx0QvcTD2ydT
https://dl.doubtnut.com/l/_VqCTZHHOQzEg

rodeive vagah
I 1;4 o

Displacement

Q] ;
l:)'1'-m.
D L ]
[0 s wm
D —
Answer: C

o View Text Solution

17. A ball is dropped from a certain height on a horizontal floor. The
1
coefficient of restitution between the ball and the floor is —. The

displacement time graph of the ball will be.



https://dl.doubtnut.com/l/_VqCTZHHOQzEg
https://dl.doubtnut.com/l/_HqOKZUbbklL1

C.
>4
(@ S
-.-.-su—--—bt
D.
Answer: C

o Watch Video Solution

18. The speed -time graph of the ball in the above situation is.



https://dl.doubtnut.com/l/_HqOKZUbbklL1
https://dl.doubtnut.com/l/_HBJ0TPvemX3t

(c)

(d)

Answer: B

o Watch Video Solution

19. In a car race, car A takes a time t less than car B at the finish and
passes the finishing point with speed v more than that of the car B.
Assuming that both the cars start from rest and travel with constant

acceleration a; and as respectively. Show that v = , /ajast.

A ar > a
B.a; < ay

Cv=, /q1a2t0

D.v = (a1 + as)ty


https://dl.doubtnut.com/l/_HBJ0TPvemX3t
https://dl.doubtnut.com/l/_fYwxkUqBUOqT

Answer: A

o Watch Video Solution

20. Two particles are projected with speed 4m/s and 3m/s

simultaneously from same point as shown in the figure. Then:

A. Their relative velocity is along vertical direction

B. Their relative acceleration. is non-zero and it is along vertical

direction-


https://dl.doubtnut.com/l/_fYwxkUqBUOqT
https://dl.doubtnut.com/l/_tR6DnzVRBPXR

C. They will hit the surface simultaneouslu

D. Their relative velocity is constanand has magnitude 1.4m /s

Answer: A::D

o Watch Video Solution

21. The motion of a body falling from rest in a resisting medium is

described by the equation (dv)/(dt) = a — bv where a and b are
constant . The velocity at any time ¢ is given by

A. maxiriuun possible veiocity is A /Bm / s

B. initial acceleration is Am /s*

C.velocity at any time tisv = = (1 —e ™ ¥

-

e Wl

D. Velocity at any time t is v =

Answer: A::B::C

° Watch Video Solution



https://dl.doubtnut.com/l/_tR6DnzVRBPXR
https://dl.doubtnut.com/l/_HUljdKc1Pgce

22. Which of the following statement is /are correct ?

A. Average speed of a particle in a given time period is never less than

magnitude of average velocity

o dv
B. it is possible to have situations in which e =0, but | = 0
C.lt is possible to have situations in which
d|v o
T cencel = Obut | = 0

D. the average velocity of a particle is zero in a time interval It is

possible that the instantaneous velocity is never zero in the

interval.

Answer: A::B::D

o View Text Solution



https://dl.doubtnut.com/l/_HUljdKc1Pgce
https://dl.doubtnut.com/l/_PAzSVf9QFsBK

23. A car is moving with uniform acceleration along a straight line

between two stops X and Y. Its speed at X and Y are 2ms ! and 14ms !

, Then
A. its spied at the mid-point of AB is 10m /s
B. its speed at a point P such that AP: PB = 1:5is6m /s
C. the time to go from A to the mid-point of AB is double of that to go
from mid-point to B

D. hone of these

Answer: A::B::C

o Watch Video Solution

24. A particle moves along z-axis with constant acceleration and its z-

position depend on time ¢t as shown in the following graph


https://dl.doubtnut.com/l/_XUkJlUwcCi2n
https://dl.doubtnut.com/l/_HnUCfUudzfFO

(parabola),then in interval 0 to 4 sec.

m
(m) 45° 45°

4 — t(sec)

A. relation between x-coordinate & time is z = t — t* /4
B. maximum x-coordinate is Tm
C. total distance traveled is 2m

D. average speed is 0.5m / s

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

o Watch Video Solution



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

25.The velocity versus time of two particles moving along x-axis varies as

shown in the following two plots. Then

v i
1 F 3
2mvis |.. s 2enist
S . 108} -~ -~
.-..l/ . - "I - g §
2 4 2 4.

A. maximum separation between the two particles is 2m
B. maximum separation between the two particles is 2.5 m
C. maximum separation between occurs after time -t = 2sec

D. maximum separation between occurs after time ¢ = 3sec

Answer: B::D

o View Text Solution



https://dl.doubtnut.com/l/_Henod8anMwgF

1. A particle ‘A’ starts moving frorri point A with constant velocity 4 m/s
along x-axis. Another particle 'B' initially at rest starts moving along x-axis
after (8/3), sec after the start of A, with acceleration varying
a=4=(3—1t)m/s
Particle B will stop again at the position x equal to :

A.72m

B.36m

C.3m

D.6m

Answer: A

o View Text Solution

2. A particle 'A' starts moving frorri point A with constant velocity 4 m/s
along x-axis. Another particle 'B' initially at rest starts moving along x-axis

after (8/3), sec after the start of A, with acceleration varying


https://dl.doubtnut.com/l/_YeCNnYjqZoMQ
https://dl.doubtnut.com/l/_hpljVR7mzN2s

a=4=(3—1t)m/s
The two particles will meet twice in the due course of their motion. The
time interval between these two successive meets will be :

A. 6sec

B. 4 sec

C.2sec

D. 8 sec

Answer: A

o View Text Solution

3. A particle 'A' starts moving frorri point A with constant velocity 4 m/s
along x-axis. Another particle 'B' initially at rest starts moving along x-axis
after (8/3), sec after the start of A, with acceleration varying
a=4=(3—t)m/s

Position where the two particles will meet for the second time is given by


https://dl.doubtnut.com/l/_hpljVR7mzN2s
https://dl.doubtnut.com/l/_EEOd49rS6mrC

8 _128
T = 3m
C.z = 36m
5 _56
.:1:—3m

Answer: B

o View Text Solution

4. A particle ‘A’ starts moving frorri point A with constant velocity 4 m/s
along x-axis. Another particle 'B' initially at rest starts moving along x-axis
after (8/3), sec after the start of A, with acceleration varying
a=4=(3—t)m/s

Total distance traveled by the particle B when it meets the particle A for

the second time is :

304
A —m

3

896
-3m


https://dl.doubtnut.com/l/_EEOd49rS6mrC
https://dl.doubtnut.com/l/_uVvcunwWHT9V

Answer: A

° View Text Solution

5. A particle ‘A’ starts moving frorri point A with constant velocity 4 m/s
along x-axis. Another particle 'B' initially at rest starts moving along x-axis
after (8/3), sec after the start of A, with acceleration varying
a=4=(3—t)m/s*

Magnitude of the relative velocity of the two particles when they meet for

the first time is :
A.16m/s
B.12m /s

C.20m /s

D.18m /s


https://dl.doubtnut.com/l/_uVvcunwWHT9V
https://dl.doubtnut.com/l/_efwuKLfWH5y1

Answer: B

° View Text Solution

6. A particle 'A' starts moving frorri point A with constant velocity 4 m/s
along x-axis. Another particle 'B' initially at rest starts moving along x-axis

after (8/3), sec after the start of A, with acceleration varying
a=4=(3—t)m/s
Magnitude of the relative velocity of the two particles when they meet for
the second time is :

A.16m/s

B.32m/s

C.36m/s

D. 28m/s

Answer: C

° View Text Solution



https://dl.doubtnut.com/l/_efwuKLfWH5y1
https://dl.doubtnut.com/l/_EU4S7pMmciNb

7. A particle 'A' starts moving frorri point A with constant velocity 4 m/s
along x-axis. Another particle 'B' initially at rest starts moving along x-axis
after (8/3), sec after the start of A, with acceleration varying
a=4=(3—t)m/s

Variation of velocity uf the particle B with time is best represented by :

Lad

(b)

©

L~

(d)

AP~


https://dl.doubtnut.com/l/_EU4S7pMmciNb
https://dl.doubtnut.com/l/_pcNBc6tKhsPE

Answer: C

o Watch Video Solution

8. A swimmer wishes to .cross a river 500 m wide flowing at a rate 'u". His

speed with respect to still water is 'v'. For this, he makes an anglef with

the perpendicular as shown ip. the. figure.

d = 500m

To cross the river in minimum time, the value of @ should be:

B.90°
C.30°

D.60°



https://dl.doubtnut.com/l/_pcNBc6tKhsPE
https://dl.doubtnut.com/l/_g01HQuIYEyot

Answer: A

o Watch Video Solution

9. A swimmer wishes to cross a river 500 m wide flowing at a rate 'u'. His

speed with respect to still water is 'v'. For this, he makes an anglef with

the perpendicular as shown in the figure.

d = 500m

To cross the river in minimum time, the value of @ should be.

A.3 min
B. 6hr
C. 6min

D. 3hr



https://dl.doubtnut.com/l/_g01HQuIYEyot
https://dl.doubtnut.com/l/_6h8pSSiINM36

Answer: C

o Watch Video Solution

10. A swimmer wishes to cross a river 500 m wide flowing at a rate 'u'. His

speed with respect to still water is 'v'. For this, he makes an angle 6 with

the perpendicular as shown in the figure.

8

- 0 W uql

Ywg d = 500m
‘ U

a " - A
A

For u = 3 km/hr and v = 5 km/hr, the time taken to cross the river in

minimum time will be :

A. can reach to B in 7.5 min
B. can reach to B in 6 min

C.can reach to B in less than 6 min



https://dl.doubtnut.com/l/_6h8pSSiINM36
https://dl.doubtnut.com/l/_If9dgLupsmgj

D. can never reach to B

Answer: A

o Watch Video Solution

11. A swimmer wishes to cross a river 500 m wide flowing at a rate 'u'. His

speed with respect to still water is 'v'. For this, he makes an anglef with

the perpendicular as shown in the figure.

d = 500m

To cross the river in minimum time, the value of @ should be.

A. can reach to B in 7.5 min
B. can reach to B in 6 min

C.can reach to B in less than 6 min



https://dl.doubtnut.com/l/_If9dgLupsmgj
https://dl.doubtnut.com/l/_n16Sq5x3Lx00

D. can never reach to B

Answer: D

o Watch Video Solution

12. A swimmer wishes to cross a river 500 m wide flowing at a rate 'u'. His

speed with respect to still water is 'v'. For this, he makes an anglef with

the perpendicular as shown in the figure.

d = 500m

To cross the river in minimum time, the value of @ should be.

A.37°
B.53°

C.60°



https://dl.doubtnut.com/l/_n16Sq5x3Lx00
https://dl.doubtnut.com/l/_JjHSvG4xbYB5

D. can never reach to B

Answer: A

o Watch Video Solution

13. A swimmer wishes to cross a river 500 m wide flowing at a rate 'u'. His

speed with respect to still water is 'v'. For this, he makes an anglef with

the perpendicular as shown in the figure.

d = 500m

To cross the river in minimum time, the value of @ should be.

A.30°

B.60°



https://dl.doubtnut.com/l/_JjHSvG4xbYB5
https://dl.doubtnut.com/l/_2p74gAfaeUGK

D.45°

Answer: A

o Watch Video Solution

14. A swimmer wishes to cross a river 500 m wide flowing at a rate 'u'. His

speed with respect to still water is 'v'. For this, he makes an anglef with

the perpendicular as shown in the figure.

d = 500m

To cross the river in minimum time, the value of @ should be.

A.30°

B.60°



https://dl.doubtnut.com/l/_2p74gAfaeUGK
https://dl.doubtnut.com/l/_ELva7uFfnoOe

D.45°

Answer: A

o Watch Video Solution

15. A particle is fired from A in the diagonal plane of a building of
dimension 20m(length) x 15m (breadth) x 12.5m(height), just clears
the roof diagonally & falls on the other side of the building at B.lt is
observed that the particle is travelling at an angle 45° with the
horizontal when it clears the edges P and ) of the diagonal. Take

g =10m/s>


https://dl.doubtnut.com/l/_ELva7uFfnoOe
https://dl.doubtnut.com/l/_ChwAIKKiH8Ug

The speed of the particle at point P will be:

A.5,/10m /s

B.10,/5m /s
C.5/15m/s

D.5,/5m /s

Answer: A

| o WMl L\ dan Ol ikl n


https://dl.doubtnut.com/l/_ChwAIKKiH8Ug
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16. A particle is fired from 'A' in the diagonal plane of building of
dimension 20 m (length)x 1.5 m (breadth) x 12.5 m (height) , just clears the
roof diagonally & falls on the other side of the building at B. it is
observed that the particle is travelling at an angle 45° with the
horizontal whtn it clears tha edges P and Q of the diagonal Take g=

10m / s*

0 p—

,...-..I.I'..‘wO.”.‘-'"'...-- -

The angle pf projection at A will be :

A.30°

B.45°


https://dl.doubtnut.com/l/_ChwAIKKiH8Ug
https://dl.doubtnut.com/l/_0UeGV9kwAjdD

C.60°

D.75°

Answer: C

° View Text Solution

17. A particle is fired from A in the diagonal plane of a building of
dimension 20m(length) x 1bm (breadth) x 12.5m(height), just clears
the roof diagonally & falls on the other side of the building at B.t is
observed that the particle is travelling at an angle 45° with the
horizontal when it clears the edges P and Q) of the diagonal. Take

g = 10m /s>


https://dl.doubtnut.com/l/_0UeGV9kwAjdD
https://dl.doubtnut.com/l/_X6Wek3UPtXmj

The speed of projection of the particle at A will be:

A.5,/10m /s

B.10,/5m /s
C.5,/15m/s
D.5,/5m /s

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_X6Wek3UPtXmj

18. A particle is fired from A in the diagonal plane of a building of
dimension 20m(length) x 15m (breadth) x 12.5m(height), just clears
the roof diagonally & falls on the other side of the building at B.lt is
observed that the particle is travelling at an angle 45° with the
horizontal when it clears the edges P and @ of the diagonal. Take
g=10m/s>

The speed of the particle at point P will be:



https://dl.doubtnut.com/l/_X6Wek3UPtXmj
https://dl.doubtnut.com/l/_ePJb5WSHYRhN

A.5,/10m /s
B.10,/5m /s
C.5,/15m /s

D.\

Answer: D

o Watch Video Solution

19. A particle is fired from A in the diagonal plane of a building of
dimension 20m(length) x 15m (breadth) x 12.5m(height), just clears
the roof diagonally & falls on the other side of the building at B.lt is
observed that the particle is travelling at an angle 45° with the
horizontal when it clears the edges P and Q of the diagonal. Take

g=10m/s>


https://dl.doubtnut.com/l/_ePJb5WSHYRhN
https://dl.doubtnut.com/l/_0zigwl9hEMGC

The range that is AB will be:

A.5y/10m /s

B. 254/3m

C.5y/15m /s

D. 25,/5m

Answer: B

| o Wiak A \tAAaA CAlLiikiAan


https://dl.doubtnut.com/l/_0zigwl9hEMGC
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20. A dart gun is fired towards a Squirrel hanging from a tree. Dart gun
was initially directed towards Squirrel. P is maximum height attained by
dart in its flight. Three different events can occur. (Assume Squirrel to be

a particle and there is no air resistance) .


https://dl.doubtnut.com/l/_0zigwl9hEMGC
https://dl.doubtnut.com/l/_IqC7uLa3DCaV



https://dl.doubtnut.com/l/_IqC7uLa3DCaV

e Column

2

{B) %Hl > U2';01 > 62 (Q)

(C) Uy <li2;32 > 61 {R}

(A) u; =uy;0, =6, (P) .

(=3
N

Two. projectiles are projected
from a height such that they
strike ground at the same time.

. )
, ﬁ zz
. 7

Two projectiles under standard
ground to ground projection
such that horizontal range is
same.

Uz Uy

\é{g}/

Two swimmer starting from
‘same point on a river bank such
that time of crossing is same. u,
and u, are velocities relative to

river.

. Rain )

Person moving downward along
slope in rain such thar he
‘observes rain vertically.

o View Text Solution



https://dl.doubtnut.com/l/_IqC7uLa3DCaV

21. Column-1 shows certain situations with certain conditions and column-

2 shows the parameters in which situations of column-1 match. Which can


https://dl.doubtnut.com/l/_IqC7uLa3DCaV
https://dl.doubtnut.com/l/_PradfajCZ2fa

be possible combination.


https://dl.doubtnut.com/l/_PradfajCZ2fa

A =1y, =0, (@)

®) ‘uy > uz0; >0, (Q)

(C) 1333 (ua;ez > 91 (R}

)

- B . . - DR
R IS T WNTINpE - ¥ 78
- UL T W e

from a height such that they

“same point on a river bank such

——— e -

Uz

8,

Two projectiles are projected

strike ground at the same time.

4y
U

92

Two projectiles under standard
ground to ground projection
such that horizontal range is
same,

=
N

[
-

Two swimmer starting from:

that time of crossing is same. 1,
and u, are velocities relative to
river.

. Rain

""'F" Z /& ,
Uy

Person moving downward along
slope in rain such that he
"observes rain vertically.



https://dl.doubtnut.com/l/_PradfajCZ2fa

o View Text Solution

22. Column-1 shows certain situations with certain conditions and
column-2 shows the parameters in which situations of column-1 match.

Which can be possible combination.

xf‘ Parabola

> {

rn..-.-.-vnovnh

o Watch Video Solution



https://dl.doubtnut.com/l/_PradfajCZ2fa
https://dl.doubtnut.com/l/_o0KAnuuFyzTn
https://dl.doubtnut.com/l/_lrTHM2ZAFEzT

23. Trajectories are shown in figure for three kicked footballs. Initial
vertical and horizontal velocity components are u, and u, respectively.
Ignoring air resistance, choose the correct statement from column-2 for

the value of variable in column-1.

(A) Time of flight

®) u,fu, |
(ot B8 Pl
® ot

° View Text Solution



https://dl.doubtnut.com/l/_lrTHM2ZAFEzT
https://dl.doubtnut.com/l/_P1IinwgoWZN4

24. Shown a vector E) angle 6 as shown in the figure column-2. Show its

unit vector representation .


https://dl.doubtnut.com/l/_P1IinwgoWZN4

a
.A*—-—_’J}

™ v

(Q a= '—acosei«fasjnej

—» A ~
(R) a=-asinGi—acosBj .

(8) a=acospi- asingj

—

—

o View Text Solution



https://dl.doubtnut.com/l/_P1IinwgoWZN4

25. Consider an object at point P along each trajectory shown in column-1
in the direction of arrow shown. Column-2 gives algebraic sign of

Uz, Uy, Gz and ay .

° View Text Solution



https://dl.doubtnut.com/l/_P1IinwgoWZN4
https://dl.doubtnut.com/l/_o31v0pdzTc8S

26. A particle is moving along a straight line. Its v-t graph is as shown in
figure. Point |, 2 and 3 marked on graph are three different instants.
Column-1 has fill in the blanks, which are to be filled by the entries in

column-2.

v

o Watch Video Solution



https://dl.doubtnut.com/l/_XPAP0rXihzgn
https://dl.doubtnut.com/l/_cPji3motOZM3

27.Figure shows a cube of edge lenth a

N
H G

o Watch Video Solution



https://dl.doubtnut.com/l/_cPji3motOZM3
https://dl.doubtnut.com/l/_Ns1LzdbB2kwp

28. Match the following :

&2

o Watch Video Solution

29. For the velocity -time graph shown in figure, in a time interval from

t = 0tot = 6s, match the following:


https://dl.doubtnut.com/l/_Ns1LzdbB2kwp
https://dl.doubtnut.com/l/_66eQDHpzv9yJ

- ] (@ cemeseceenos
Column I Column IT
(A) Change in velocity (p) —5/3STunit
(B) Average acceleration  (g) —20STunit
(C) Total displacement (r) —10SIunit
(D) Accelerationay t=3s  (s) —5SIunit

o Watch Video Solution

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

motion.


https://dl.doubtnut.com/l/_66eQDHpzv9yJ
https://dl.doubtnut.com/l/_kWTmOYPnXFzC

A.If both assertion and reason are true and the reason is correct

explanation of the assertion.

B.If both assertion and reason are true, but reason is not correct

explanation of assertion.

C. If assertion is true, but the reason is false,

D. If assertion is false, but the reason is true.

Answer:

o Watch Video Solution

31. Assertion : A body having uniform speed is circular path has a
constant acceleration .

Reason : Direction of acceleration is always away from the centre.

o Watch Video Solution



https://dl.doubtnut.com/l/_kWTmOYPnXFzC
https://dl.doubtnut.com/l/_5wozqbsYlzLk

32. Assertion: Two bodies of masses M and m(M > m) are allowed to
fall from the same height if the air resistance for each be the same then
both the bodies will reach the earth simultaneously.

Reason: For same air resistance, acceleration of both the bodies will be

same.

o Watch Video Solution

33. Statement I: A body can have acceleration even if its velocity is zero at
a given instant .
Statement II: A body is momentarily at rest when it reverses its direction

of velocity.

o Watch Video Solution

34. STATEMENT-1: A particle in motion may not have variable speed but

constant velocity.


https://dl.doubtnut.com/l/_X9wwQDLR2UDY
https://dl.doubtnut.com/l/_F0ZDgnX4q4ZX
https://dl.doubtnut.com/l/_nqA7YnL7ecSu

STATEMENT-2: A particle having non-zero acceleration may move with

constant speed.

° Watch Video Solution



https://dl.doubtnut.com/l/_nqA7YnL7ecSu

