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VECTOR

and a + b = ¢, find the angle between

o Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_dMJa52eleeWA

2. Can the magnitude of the resultant of two equal vectors

be equal to the magnitude of each of the vectors ? Explain

o Watch Video Solution

3.2P and P are two vectors inclined to each other at such
an angle that if the 1 st vector is doubled , the value of the
resultant becomes three times. What is the angle between

the two vectors ?

o Watch Video Solution



https://dl.doubtnut.com/l/_Hd4GGhYEkP7r
https://dl.doubtnut.com/l/_0F4aNmRVxKtv

4. Using vectors , prove that the line joining the midpoints
of two sides of a triangle, is parallel to the base and half

its length.

o Watch Video Solution

5. When will the magnitude of the resultant of two equal
vectors be

(i) /2 times and

o Watch Video Solution

6. When will the magnitude of the resultant of two equal

vectors be


https://dl.doubtnut.com/l/_gbeVfylhpuur
https://dl.doubtnut.com/l/_f6TzuMCzftdG
https://dl.doubtnut.com/l/_b54fuLWVEXyu

(i) \/§ times the magnitude of each of them ?

o Watch Video Solution

7. The maximum and the minimum value of the resultant
of two forces are 15N and 7N respectively . If the
magnitude of each force is increased by 1N and these new
forces act at an angle 90° to each other, find the

magnitude and direction of their resultant.

o Watch Video Solution

%
8.The resultant R of two vectors has magnitude equal to

one of the vectors and is at right angle to it . Find the

value of the other vector.


https://dl.doubtnut.com/l/_b54fuLWVEXyu
https://dl.doubtnut.com/l/_6M7G3NSMZ2fQ
https://dl.doubtnut.com/l/_EOwjcjBjB2ju

o Watch Video Solution

9. The maximum magnitude of the resultant of two

— —
vectors, P and @ (whereP > @) is x times the minimum

magnitude ot the resultant. When the angle between

— —
P and ) is 6 , the magnitude of the resultant is

equal to half the sum of the magnitudes of the two

x2 + 2

vectors. Prove that,cos§ = ——— -
2(1 — z2)

o Watch Video Solution

10. Out of two vectors, the larger one is /2 times the
smaller one . Show that the resultant cannot make an

s
angle greater than 1 with the larger one.



https://dl.doubtnut.com/l/_EOwjcjBjB2ju
https://dl.doubtnut.com/l/_NSJUAr5q13U0
https://dl.doubtnut.com/l/_ReuPBcyCZHR3

‘ o Watch Video Solution

11. Show that if theree forces are represented by the three

medians of a triangle, they will be in equilibrium.

o Watch Video Solution

12. The magnitude of the resultant of two forces P and Q

acting at a point is (2m+1) \/P2 + Q% When the angle
between them is a , and is (2m-1) \/P2 + Q2 when the

m—1
m+ 1

T
angle is (5 — a). Prove that, tana =

° Watch Video Solution



https://dl.doubtnut.com/l/_ReuPBcyCZHR3
https://dl.doubtnut.com/l/_d3djA9nhKTy0
https://dl.doubtnut.com/l/_vrbKo7nfvgvu

13. Two forces P and Q have a resultant R. This resultant is

doubled, either when Q is doubled, or when Q is reversed.

Show that, P: Q: R = /2:/3: /2.

o Watch Video Solution

14. The resultant of two forces P and Q, inclined at a fixed
angle, is R which makes an angle 8 with P. If P is replaced
by (P+Q) keeping the direction unchaged, show that the

0
resultant of (P+R) and Q would be inclined at 2 with P+R.

o View Text Solution



https://dl.doubtnut.com/l/_8EospHNsdzYW
https://dl.doubtnut.com/l/_7SvQWE7Wy36x

15. Four forces 2P, PP and 2P act on a point towards NE,
NE,SW and SE directions respectively . Find the resultant

of the forces.

P

o View Text Solution

16. A car is travelling towards east at 10m - s 1. It takes
10s to change its direction of motion to north and
continues with the same magnitude of velocity. Find the
magnitude and direction of the average acceleration of

the car.

o Watch Video Solution



https://dl.doubtnut.com/l/_9EiGi7Ia94UJ
https://dl.doubtnut.com/l/_hhCaFeC6bfP8
https://dl.doubtnut.com/l/_UUgLXuQWC3VM

17. A boy runs 210m along corridor of his school turns
right at the end of the corridor and runs 180 m to the end
of the building and then turns right and runs 30 m.

(i) Construct a vector diagram that represents this

motion. Indicate your choice of unit vectors.

o Watch Video Solution

18. A boy runs 210m along corridor of his school turns
right at the end of the corridor and runs 180 m to the end
of the building and then turns right and runs 30 m.

(i) What is the direction and magnitude to the straight

line between start and finish ?

o Watch Video Solution



https://dl.doubtnut.com/l/_UUgLXuQWC3VM
https://dl.doubtnut.com/l/_d1PhxI7JUSTT

19. A particle is moving in a circular path with a uniform
speed.v. Show that, when the particle traverses through an

angle of 120°, the change in its velocity is 1/3v.

o Watch Video Solution

20. A force of 30 dyn is inclined to the y-axis at an angle of
60° . Find the components of the force along x and y axes

respectively.

o Watch Video Solution

21. The value of the resultant of two mutually

perpendicular forces is 80 dyn. The resultant makes an


https://dl.doubtnut.com/l/_QRy8DLbFEpJD
https://dl.doubtnut.com/l/_9QAFMcNq5PMY
https://dl.doubtnut.com/l/_eK93mg5b8DzG

angle 60° with one of the forces. Find the magnitudes of

the forces.

° Watch Video Solution

22. Compute the resultant of three coplanar vectors P, 2P

and 3P inclined at 120° with one another.

o Watch Video Solution

23. Five coplanar forces, each of magnitude F, are acting
on a particle. Each force is inclined at an angle 30° with
the previous one. Find out the magnitude and direction of

the resultant force on the particle.

| o Watch Video Solution


https://dl.doubtnut.com/l/_eK93mg5b8DzG
https://dl.doubtnut.com/l/_FGvcbuYvvolo
https://dl.doubtnut.com/l/_PMTJECBLpgld

—
24. Coordinates of the end point of a vector OP is (4,3,-5).

Express the vector in terms of its coordinates and find its

absolute value.

o Watch Video Solution

— . .
25. Find the magnitude of the vector A =1 — 27 + 3k

%
Also find the unit vector in the direction of A .

o Watch Video Solution

— —
26. Vectors A and B can be expressed as

— R R N — R N ~
A =107 — 125 + 5k and B = 77 + 8j — 12k


https://dl.doubtnut.com/l/_PMTJECBLpgld
https://dl.doubtnut.com/l/_FNClH7LoV5gH
https://dl.doubtnut.com/l/_rPIcXsXgsj5N
https://dl.doubtnut.com/l/_xthTAkjQomWm

where 1, 7, k are unit vectors along x,y,z axes respectively.

Find the resultant of two vectors and its magnitude.

° Watch Video Solution

27. Position coordinates of A and B are (-1,5,7) and (3,2,-5)

—
respectively. Express AB in terms of position coordinates.

o Watch Video Solution

28. 3i + 43' + 12k is a vector. Find the magnitude of the

vector and the angles it makes with x,y and z axes.

o Watch Video Solution



https://dl.doubtnut.com/l/_xthTAkjQomWm
https://dl.doubtnut.com/l/_zdx0rOMnpni6
https://dl.doubtnut.com/l/_xgHgyDWnJcDH
https://dl.doubtnut.com/l/_Z6OenDglRBwC

29. Two vector

— — — R n o — N . A
A and BareA =51+ 37 — 4k and B = b1 + 27 + 4k

— = — =
.Find the unit vectorsalong A + B and A — B.

o Watch Video Solution

. — —
30. Two velocities v ; and v 5 are 3m/s towards north

. . — —
and 4m/s towards east , respectively. Find v { — v .

o Watch Video Solution

31. Find out the resultant of the following three

%
displacement vectors : A = 10m, along north -west,

— —
B = 20m, 30° north of east, C = 35m, along south.

| nill,l,l,\",l,,n,l n® l


https://dl.doubtnut.com/l/_Z6OenDglRBwC
https://dl.doubtnut.com/l/_lLQJbe5nGUbD
https://dl.doubtnut.com/l/_RfxXPnAr8WgZ

I ™ vvdadldn video o01dLion )|

32. The characteristic equation of a particle moving in a
curved path are: z = e,y = cos3t and z = 2sin3t,
where t stands for time. Find out

(i) Velocity and acceleration at any instant,

° Watch Video Solution

33. The characteristic equation of a particle moving in a
curved path are: x = e %, y = cos 3t and z=2 sin 3t, where
t stands for time. Find out

(i) Velocity and acceleration at t=0.

o Watch Video Solution



https://dl.doubtnut.com/l/_RfxXPnAr8WgZ
https://dl.doubtnut.com/l/_hycjphQLIBtn
https://dl.doubtnut.com/l/_2SvMPLup3iH2

34.The position vector r of a particle with respect to the
. . . . — 2 24

origin changes with time t as » = Ati — Bt“j, where A

and B are positive constants. Determine

(i) the locus of the particle,

o Watch Video Solution

35.The position vector r of a particle with respect to the
. . . . — 2 24

origin changes with time t as » = Ati — Bt"j, where A

and B are positive constants. Determine

(i) the nature of variation with time of the velocity and

acceleration vectors, and also the moduli of them.

o Watch Video Solution



https://dl.doubtnut.com/l/_5xRJX3V7lbFb
https://dl.doubtnut.com/l/_gyr1s33RH8QC
https://dl.doubtnut.com/l/_mzfIW4vJayz7

36. The position vector of a particle s,
7 = 3t7 — 2627 + 4k. Find out

(i) its velocity v and acceleration a,

o Watch Video Solution

37. The position vector of a particle s,
7:3t%—2t23—|—4fc.Find out

(ii) the magnitude and direction of its velocity at t=2s.

° Watch Video Solution

38.A car is moving at 80km - h ! towards north. Another

car is moving at 804/2km - h ! towards north-west. Find


https://dl.doubtnut.com/l/_mzfIW4vJayz7
https://dl.doubtnut.com/l/_ubZAVP2rcWHV
https://dl.doubtnut.com/l/_Zp93gPs7gLUf

the relative velocity of the second car with respect of the

first.

o Watch Video Solution

39. Two bodies are moving such that the velocity of one is
twice that of the other and they make an angle of 60°
with each other. Find the relative velocity of one with

respect to the other.

o Watch Video Solution

40. An any instant of time, two ships A and B are 70 km
apart along a line AB which is directed from north to

south . A starts moving towards west at 25km - b~ ! and


https://dl.doubtnut.com/l/_Zp93gPs7gLUf
https://dl.doubtnut.com/l/_BMxwpgBPEt0R
https://dl.doubtnut.com/l/_S6bckeBxilyD

at the same time B starts moving towards north at
25km - h~ ' . Find the distance of closest approach

between the two ships and the time required for this.

o Watch Video Solution

41. A ship is moving towards east at 10km - h~'. A boat is
moving north of east making an angle of 30° with the
north. What should be the velocity of the boat so that the

boat always appears, from the ship , to move towards

north ?

o View Text Solution



https://dl.doubtnut.com/l/_S6bckeBxilyD
https://dl.doubtnut.com/l/_lqgT33t7DvQk

42. A man is in a car moving with an acceleration of
5m - s 2 .Find the apparent value of the acceleration due
to gravity and the direction of pull of the earth with

respect to him.

o Watch Video Solution

43. A lift is moving up with a constant acceleration a. A

man standing on the lift, throws a ball vertically upwards

with a velocity v, which returns to the thrower after a time
t : .

t. show that v = (a + g) = where g is the acceleration

2
due to gravity.

o Watch Video Solution



https://dl.doubtnut.com/l/_VHgfwvVaau4J
https://dl.doubtnut.com/l/_hqJnxRpkDFF8
https://dl.doubtnut.com/l/_u7E1cUhtjaQO

44, A lift is moving up with an acceleration 2m - s~ 2 A
nail gets dislodged from the roof of the lift when its speed
reaches 8m - s ! . If the height of the lift cage is 3m, find

the time taken by the nail to touch the floor of the lift.

o Watch Video Solution

45. A simple pendulum is suspended from the roof of a car
moving horizontally with an acceleration of 10m - s 2 .

What will be the angle made by the pendulum in its

equilibrium position with the vertical ? [g=10m - s ]

o Watch Video Solution



https://dl.doubtnut.com/l/_u7E1cUhtjaQO
https://dl.doubtnut.com/l/_IwGI51KEFYJ7

46. Two parallel rail lines are directed as north- south. A

1

train X runs towards north with a speed of 15m - s~ and

another train Y runs towards south with a speed of
25m - s 1.

(i) the velocity of Y relative to X,

o Watch Video Solution

47. Two parallel rail lines are directed as north- south. A
train X runs towards north with a speed of 15m - s ! and
another train Y runs towards south with a speed of
256m - s 1.

(i) the velocity of ground with respect to Y,

o Watch Video Solution



https://dl.doubtnut.com/l/_J1si7oKFfYqS
https://dl.doubtnut.com/l/_oGGTo0v2rMqE

48. Two parallel rail lines are directed as north- south. A

1

train X runs towards north with a speed of 15m - s~ and

another train Y runs towards south with a speed of
25m - s 1.
(iii) velocity of a monkey running on the roof of X against

its motion with a velocity of 5m - s ! relative to X, as

observed by a man standing on the ground.

o Watch Video Solution

49. A steamer is moving towards east with a velocity u.
A second steamer is moving a velocity 2u at angle 6 north

of east. The motion of the second steamer relative to the

1
first is along north- east . Show that, cos 8 — sinf = 0


https://dl.doubtnut.com/l/_oGGTo0v2rMqE
https://dl.doubtnut.com/l/_reGT4gekvsQy
https://dl.doubtnut.com/l/_uQTERDp541zP

o Watch Video Solution

50. A stone is dropped from a tower 400m high.
Simultaneously, another stone is thrown upwards from
the earth's surface with a velocity of 100m/s. When and

where would these two stones meet? (g=9.8m/s2).

o Watch Video Solution

51. A rubber ball is thrown downwards from the top of a
tower with a velocity of 14 m/s. A second ball is dropped
from the same place 1 s later. The first ball reaches the

ground in 2 s and rebounds with the same magnitude of


https://dl.doubtnut.com/l/_uQTERDp541zP
https://dl.doubtnut.com/l/_feobWC5Mboph
https://dl.doubtnut.com/l/_lg9EUWnkwP4C

velocity . How much later would the two balls collide with

each other ?

o View Text Solution

52. An object falling freely from a height H hits an inclined
plane at a height h in its trajectory . At the instant of
collision , the velocity of the object changes to become
horizontal. What is the value of % for which it spends

maximum time to reach the ground ?

5

o View Text Solution



https://dl.doubtnut.com/l/_lg9EUWnkwP4C
https://dl.doubtnut.com/l/_aMtqPOHWC1h7

53. A man is walking on a horizontal road at 3 km - h ™!
while rain is falling vertically with a velocity of 4km - h 1.
Find the magnitude and direction of the velocity of rain

with respect to the man.

o Watch Video Solution

54.To a man, walking on a horizontal path at 2km - h 1,
rain appears to fall vertically at 2km - h~'. Find the
magnitude and the direction of the actual velocity of

rainfall.

o Watch Video Solution



https://dl.doubtnut.com/l/_fJU3gWrK0t2G
https://dl.doubtnut.com/l/_GcJDRP9lxkJr

55.To a car driver moving at 40km - h~! towards south,
wind appears to blow towards east. When the speed to
the car is reduced to 20km - h ! wind appears to blow
from north -west . Find the magnitude and direction of

the actual velocity of the wind.

o View Text Solution

56. Velocity of a boat in still water is 5km - h ! . It takes
15 min to cross a river along the width. The river is 1Tkm

wide. Find the velocity of current.

o Watch Video Solution



https://dl.doubtnut.com/l/_VCPvLa4w64On
https://dl.doubtnut.com/l/_WE68X3qr2RAY

57. A man can reach the point directly opposite on the
other bank of a river by swimming across the river in time
t; and crosses the same distance in time t; while
swimming along the current. If the velocity of the man in
still water is v and velocity of the water current is u , find

the ratio between t; and .

o View Text Solution

58. Two boats, each with velocity 8km - ht, attempt to
cross a river of width 800 m. The velocity of river current is
5km - h~! . One of the boats crosses the river following
the shortest path and the other follows the route in which

the time taken is minimum. If they start simultaneously,


https://dl.doubtnut.com/l/_m1jq2wHddeIp
https://dl.doubtnut.com/l/_UBHlGsY7X2P7

what would be the time difference between their arrivals

at the other bank ?

o Watch Video Solution

59. A person can swim at 4km - h ! in still water . At what
angle should he set himself to cross the river in a

direction perpendicular to the river current of velocity

2km - h L.

o Watch Video Solution

60. The width of a river is D. A man can cross the river in
time ¢; in the absence of any river current. But in presence

of a certain river current, the man takes a time t, to cross


https://dl.doubtnut.com/l/_UBHlGsY7X2P7
https://dl.doubtnut.com/l/_2PsDCe4pFRfc
https://dl.doubtnut.com/l/_NVWJZYDRMhPb

the river directly. Show that the velocity of the current is

o Watch Video Solution

61. Find the magnitude of the vector 37 — 43' + 12k.

o Watch Video Solution

62. Find the angle between the vectors 7 + j and i — k.

o Watch Video Solution



https://dl.doubtnut.com/l/_NVWJZYDRMhPb
https://dl.doubtnut.com/l/_x36tUfQDIALn
https://dl.doubtnut.com/l/_yXvGBVVWG2IP

63. Find the angle between the vectors

— R R — R .
A =2 +3jand B = — 33 + 27.

° Watch Video Solution

64. prove that the diagonals of a rhombus are

perpendicular to each other.

o Watch Video Solution

— 7 — :
65. a, b and c are three unit vectors . Show that,
2
—> —> 2
+ ’ b — c c —al|l <09.

o Watch Video Solution



https://dl.doubtnut.com/l/_ukdBKni1ZTPc
https://dl.doubtnut.com/l/_iVTtgS8miUcY
https://dl.doubtnut.com/l/_ulosfrX3FIVn

— R ~ ~
66. Find the projection of the vector P = 2: — 35 + 6k

— N - A
on the vector @ = 7 + 2 + 2k.

° Watch Video Solution

67. A particle is moving in a curvillinear path defined by
the equations & = 2t%, y = t*> — 4t and z = 3t — 5.
Find out the magnitudes of the components of velocity

and acceleration along (5 — 35+ 2]23) at time t=1.

o Watch Video Solution

68. Prove that a right angled triangle can be formed using

the vectors


https://dl.doubtnut.com/l/_qk8hQqA9SC4A
https://dl.doubtnut.com/l/_L7TT1Llpz6qs
https://dl.doubtnut.com/l/_cVtToDOg4ZaP

A

— R R " —7 R ~ — N n o
A=7-3j+5kB =2+j—4k and C =37 — 2j + k

° Watch Video Solution

— N N N — R N N
69. A =21 +3j+4kand B =1 — 7+ k are two

e
vectors.Find A x B.

o Watch Video Solution

70. Using vector method in a triangle , prove that,

a b c

= = d
sin A sin B sinC an

(i)

° Watch Video Solution



https://dl.doubtnut.com/l/_cVtToDOg4ZaP
https://dl.doubtnut.com/l/_waflWN4ON8BM
https://dl.doubtnut.com/l/_kDcd1RlmZw32
https://dl.doubtnut.com/l/_wtWZBfWsbTuu

71. Using vector method in a triangle , prove that,

b2 + 2 — g2

(ii) cos A= T

o Watch Video Solution

72. If the two diagonals of a parallelogram are given by
— ~ ~ A — a ~ A
R, =31 -2+ 7k and Ry =57 + 65 — 3k , find out

the area of this parallelogram.

° Watch Video Solution

— ~ N A
73. Find the angle between force F' = (Si + 47 — 5k>

— N N A
and displacement d = (52’ + 45 — 3k). Also find the
— —
projectionof ' on d .

S l


https://dl.doubtnut.com/l/_wtWZBfWsbTuu
https://dl.doubtnut.com/l/_dqblfVElTadH
https://dl.doubtnut.com/l/_UJ1wUMYnohel

| ¥ Vvalcn Video sSolution ]

— =
74.Prove that |P x @)

° Watch Video Solution

75. The resultant of two vectors A and B is perpendicular
to the vector A and its magnitude is equal to half the

magnitude of vector B. What is the angle between A and B

?

o Watch Video Solution



https://dl.doubtnut.com/l/_UJ1wUMYnohel
https://dl.doubtnut.com/l/_Ipeyhcr4p3Xi
https://dl.doubtnut.com/l/_NmpAdMxi53nO

' making

76. A body is projected with a velocity 20m - s~
an angle of 45° with the horizontal. Calculate

(i) the time taken to reach the ground [g = 10m - 3_2],

o Watch Video Solution

1

77. A body is projected with a velocity 20m - s~ , making
an angle of 45° with the horizontal. Calculate
the maximum height it can attain
o Watch Video Solution
78. A body is projected with a velocity 20m - s~ , making

an angle of 45° with the horizontal. Calculate


https://dl.doubtnut.com/l/_1QrIrvwEup3j
https://dl.doubtnut.com/l/_bVMiaPudH2he
https://dl.doubtnut.com/l/_Rgx6eSVU9Pb7

(i) horizontal range.

o Watch Video Solution

79. A plane is flying horizontally at a height of 1960 m at
600km - h~! with respect to the ground . On reaching a
point directly above A, the plane drops an object which

reaches the ground at B. Find the distance AB.

o Watch Video Solution

80. A particle falls from rest from the highest point of a
vertical circle of radius r, along a chord without any

friction . Show that the time taken by the particle to come


https://dl.doubtnut.com/l/_Rgx6eSVU9Pb7
https://dl.doubtnut.com/l/_QEhB2IyCsihI
https://dl.doubtnut.com/l/_WownwPhxjI7r

down is independent of the chord's length. Find the time

interms ofrand g .

o View Text Solution

81. At what angle with respect to the horizontal, should a
projectile be thrown with a velocity of 19.6m - 1, to just

clear a wall 14.7 m high, at a distance of 19.6m ?

o Watch Video Solution

82. A block of ice is sliding down the sloping roof of a
house and the angle of inclination of the roof with the
horizontal is 30° . The maximum and minimum heights of

the roof from the ground are 81 m and 5.6 m. How far


https://dl.doubtnut.com/l/_WownwPhxjI7r
https://dl.doubtnut.com/l/_qabgSWXVHpSa
https://dl.doubtnut.com/l/_SxHjyPza14yE

from the starting point, measured horizontally , does the

block land ? [ignore friction]

o View Text Solution

8. The equation of the trajectory of a projectile on a
vertical plane is y=ax — ba:2, where a and b are constants,
and x and y respectively are the horizontal distances of
the projectile from the point of projection. Find out the
maximum height attained by the projectile, and the angle

of projection with respect to the horizontal.

o Watch Video Solution



https://dl.doubtnut.com/l/_SxHjyPza14yE
https://dl.doubtnut.com/l/_WEJNgEfhhGzr

84. A gun fires at an angle 30° with the horizontal and
hits a target at a distance of 3 km . Can another target at
a distance of 5km be hit by changing the angle of
projection but keeping the velocity of projection

unchanged ?

o Watch Video Solution

85. A gun is kept on a horizontal road and is used to hit a
running car. The uniform speed of the car is 72km/h . At
the instant of firing at an angle of 45° with the horizontal
, the car is at a distance of 500 m from the gun. Find out
the distance between the gun and the car at the instant

of hitting. Given, g = 10m / s°.

| o |


https://dl.doubtnut.com/l/_ZuzQh8lL8HwM
https://dl.doubtnut.com/l/_dpCHNu2mehTW

| & View Text Solution ]

86. The initial velocity of a projectile is (% + 23’)m/s ,
where 7 and 3 are unit vectors along the horizontal and
vertical directions respectively. Find out the locus of the

projectile , taking g = 10m / s*.

o Watch Video Solution

87. Two objects are thrown simultaneously from the same
point with the same initial velocity at angles of projection
a and B respectively. If they reach the top and the
bottom of a tower simultaneously, then prove that

tana — tan 8 = tan6


https://dl.doubtnut.com/l/_dpCHNu2mehTW
https://dl.doubtnut.com/l/_wffuxl14fWYP
https://dl.doubtnut.com/l/_s5wT8hILkNNs

where, 6= angle of elevation of the tower from the point of

projection.

o View Text Solution

88. A truck starts from rest and accelerates uniformly at
2m - s~ 2. At t=10s, a stone is dropped by a person
standing on the top of the truck (6 m high from the
ground ). What are the

(i) velocity at t=11s?

o Watch Video Solution

89. A truck starts from rest and accelerates uniformly at

2m - s 2. At t=10s, a stone is dropped by a person


https://dl.doubtnut.com/l/_s5wT8hILkNNs
https://dl.doubtnut.com/l/_HIpGZj7l3mWP
https://dl.doubtnut.com/l/_BmBRubKXwhml

standing on the top of the truck (6 m high from the
ground ). What are the
(ii) acceleration of the stone at t=11 s ? (Neglect air

resistance.)

0 Watch Video Solution

Section Related Questions

1. Distinguish between scalar and vector quantities.

o Watch Video Solution

2. State which of the following are scalars and vectors-

(i) density (ii) charge (iii) displacement (iv) energy


https://dl.doubtnut.com/l/_BmBRubKXwhml
https://dl.doubtnut.com/l/_0iAGuCU3GgGR
https://dl.doubtnut.com/l/_PXNlVssAb3fE

(v) momentum (vi) volume (vii) time (viii) magnetic field

intensity (ix) electric flux (x) force.

° Watch Video Solution

3. Define : (i) collinear vectors and (ii) coplanar vectors.

o Watch Video Solution

4. What is meant by the term unit vector ?

° Watch Video Solution



https://dl.doubtnut.com/l/_PXNlVssAb3fE
https://dl.doubtnut.com/l/_iMBwMcHHuyBI
https://dl.doubtnut.com/l/_DlmAt9D7wSDY

5. What are the differences between vector addition and

scalar addition ?

° Watch Video Solution

6. Can you get a unit vector as a sum of three unit vectors

?

o Watch Video Solution

7. Show that the absolute value of the resultant of two

— —
vectors P and () cannot be greater than P+Q or less

than P-Q.

0 Watch Video Solution



https://dl.doubtnut.com/l/_huoukW9Aoukx
https://dl.doubtnut.com/l/_O8sDhsWjzbQ9
https://dl.doubtnut.com/l/_LfXHu401GfyY

8. Show that, in case of vector addition

- = = =
A+B=B+A

o Watch Video Solution

9. Using the properties of vectors, prove that the straight
line, obtained by joining the mid-poings of two sides of a

triangle , is half of the length of third side.

o Watch Video Solution

10. Find the magnitude and direction of the resultant of

two vectors which are perpendicular to each other.


https://dl.doubtnut.com/l/_LfXHu401GfyY
https://dl.doubtnut.com/l/_Fw90HWtOs1vK
https://dl.doubtnut.com/l/_uZuTamVzZyvL
https://dl.doubtnut.com/l/_5RWUY4NTVlQo

o Watch Video Solution

1. Using vector properties, show that, a straight line
obtained by joining the mid-points of the oblique sides of
a trapezium is parallel to the parallel sides of the
trapezium and is equal to half of the sum of lengths of the

parallel sides.

o Watch Video Solution

12. Under what condition is the magnitude of the

difference of two vectors equal to their resultant ?

o Watch Video Solution



https://dl.doubtnut.com/l/_5RWUY4NTVlQo
https://dl.doubtnut.com/l/_1cdbSI5eGeWp
https://dl.doubtnut.com/l/_5VfuYB1NWx1j
https://dl.doubtnut.com/l/_ZVFnzUADSEj0

13. State the necessity of introducing the zero vector .

o Watch Video Solution

14. Show that, the resultant and the difference of two
mutually perpendicular vectors of equal magnitude are

equal in magnitude and perpendicular to each other.

0 Watch Video Solution

15. Define unit vector, null vector and position vector .

o Watch Video Solution



https://dl.doubtnut.com/l/_ZVFnzUADSEj0
https://dl.doubtnut.com/l/_rltgmF8Ftbbt
https://dl.doubtnut.com/l/_WqglNXHLWf9y

16. Define position vector.

o Watch Video Solution

_>
17. Find the components of a vector A along two

direction making angles a and [ respectively with the

vector.

o Watch Video Solution

18. What is meant by relative velocity ? Velocities of two
. — — .

bodies are u and v respectively and they are at an

angle 6. Find the magnitude and direction of the relative

velocity of one with respect to the other.



https://dl.doubtnut.com/l/_LTCzLOZrFiJ9
https://dl.doubtnut.com/l/_LaRyxAbS318s
https://dl.doubtnut.com/l/_Dvf0MN9NFHGF

o Watch Video Solution

19. Two bodies A and B are moving with velocities
v 4 and v g respectively, making an angle 6 with each

other. Find the magnitude and direction of relative

velocity of B with respect to A.

o Watch Video Solution

20. How can the relative velocity be determined when two
particles are moving with different velocities (i) in the

same direction and (ii) in opposite directions ?

o Watch Video Solution



https://dl.doubtnut.com/l/_Dvf0MN9NFHGF
https://dl.doubtnut.com/l/_dWNIrXMk7MUX
https://dl.doubtnut.com/l/_aaBbSV8tkbZ7
https://dl.doubtnut.com/l/_JWujOx0oowMT

21. Two stones are releassed from the same height. One is
released from rest and the other is thrown horizontally.

Which stone will touch the ground first ?

o Watch Video Solution

22. A boy throws a ball vertically upward from a vehicle
moving at a constant acceleration . Where will the ball

land ?

° Watch Video Solution

23. A particle is projected with a velocity u in a direction

making an angle a with the horizontal . Deduce the


https://dl.doubtnut.com/l/_JWujOx0oowMT
https://dl.doubtnut.com/l/_6Knyr02klVaq
https://dl.doubtnut.com/l/_2TEhXdZb3lCM

equation for the path of the projected particle.

o Watch Video Solution

Higher Order Thinking Skill Hots Questions

1. Under which condition will the magnitude of scalar sum

be equal to the magnitude of vector sum ?

o Watch Video Solution

- s — =
2. If ‘A‘ F# ‘B , then is it possible that A + B =0 ?

Explain.

° Watch Video Solution



https://dl.doubtnut.com/l/_2TEhXdZb3lCM
https://dl.doubtnut.com/l/_EzA8RNJZAHTp
https://dl.doubtnut.com/l/_0Ji0KyQbQRe1

3. Can the sum of three vectors, i.e., their resultant, be

equal to zero ? Explain.

o Watch Video Solution

4. A stone is allowed to fall from the top of a tower 100m
high and at the same time another stone is projected
vertically upwards from the ground with a velocity of

25m/s. Calculate when and where the two stones will

m
meet. (g = 10—2>
s

o Watch Video Solution



https://dl.doubtnut.com/l/_0sEkP4N5qUgQ
https://dl.doubtnut.com/l/_VhHXUr6M8npK

5. A boy throws a ball vertically upward from a vehicle
moving with a constant acceleration . Where would the

ball land ?

o View Text Solution

6. Can the value of a component of a vector be greater
than the value of the vector itself ? Discuss the case of

rectangular components in this context.

o View Text Solution

7. At zero wind speed rain water falls vertically with

velocity Vem - s ~* and is collected in a pot at a fixed rate.


https://dl.doubtnut.com/l/_my8ekqUHFzdd
https://dl.doubtnut.com/l/_BnoSsfT9hBgG
https://dl.doubtnut.com/l/_7g4GGYfn9l9d

How will the rate of collection of rain water change when

wind is blowing with a velocity of Wem -s *

perpendicular to V ?

° Watch Video Solution

8. Are the magnitudes of the two vectors

— = - =
(A —B) and (B —A)thesame?

o Watch Video Solution

9. Show that, if three forces acting on a particle can be
taken sequentially to form the three sides of a triangle,

their resultant is zero.

| o A\ avar Tawrk Caliiklam


https://dl.doubtnut.com/l/_7g4GGYfn9l9d
https://dl.doubtnut.com/l/_R7NYix4tzHtV
https://dl.doubtnut.com/l/_GaoBxpWj9rxp
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10. If the position coordinates of the points A and B are

(z1,y1, 21) and (zs, Y, 22) respectively , determine the

—
magnitude and direction of the vector AB.

o Watch Video Solution

1. A person leans out of a train moving with uniform
velocity and drops a coin. How does the path of motion of
the coin appear to a co-passenger and a person standing

outside the train near the rail tracks ?

o View Text Solution



https://dl.doubtnut.com/l/_GaoBxpWj9rxp
https://dl.doubtnut.com/l/_AN34XN81YDS7
https://dl.doubtnut.com/l/_BZf8a1JbC0Lr
https://dl.doubtnut.com/l/_GrR0qQM2xmPB

12. State whether any physical quantity having magnitude

and direction is a vector ?

° Watch Video Solution

13. Can the magnitude of the resultant of two vectors be

less than either of them ? Explain.

o Watch Video Solution

14. By adding three unit vectors is it possible to get a unit

vector ?

0 Watch Video Solution



https://dl.doubtnut.com/l/_GrR0qQM2xmPB
https://dl.doubtnut.com/l/_RIu5Jk8t4KIG
https://dl.doubtnut.com/l/_1J8yE18F5BTu
https://dl.doubtnut.com/l/_mKjR3j0xHOKY

— - =
15. Resultant of two vectors F'; and F 5tsP . When

— o .=
—- 2 is reversed, the resultant is ) . Show that

(P* +Q°) = 2(F) + Fy)

° Watch Video Solution

16. How does the change of acceleration due to gravity

affect the path of a projectile ?

o View Text Solution

17. Can four non-coplanar vectors produce equilibrium ?

Give reasons.

° Watch Video Solution



https://dl.doubtnut.com/l/_mKjR3j0xHOKY
https://dl.doubtnut.com/l/_DOH03cW5HZ2Q
https://dl.doubtnut.com/l/_asneMDpOhELC

18. Show that a stretched wire cannot remain horizontal

when a weight is suspended from its mid-point.

o View Text Solution

19. Two wooden blocks are falling from the same height.
One is falling down an inclined plane and the other is in a
free fall. Out of the two which one will reach the ground

first ?

o View Text Solution

20. Two wooden blocks are falling from the same height.

One is falling down an inclined plane and the other is in a


https://dl.doubtnut.com/l/_nQ6l0lW8XZJ4
https://dl.doubtnut.com/l/_S26W8zODQjaj
https://dl.doubtnut.com/l/_VHoS45F1n1oz

free fall. Out of the two
(i) Which one will have higher velocity when it touches

the ground ?

o View Text Solution

21. In a circus, a joker stands on a highly elevated plank
with a ball in his hand. Another joker also stands with a
rifle in his hand pointing it directly at the ball.

If the fifle is fired precisely at the moment when the ball is
released, will the bullet hit the ball ? Air resistance is

negligible.

o View Text Solution



https://dl.doubtnut.com/l/_VHoS45F1n1oz
https://dl.doubtnut.com/l/_CS4gNlgKB7mq

22. Under which condition will the magnitude of the
resultant of two vectors be equal to that of any one of the

constituent vectors ?

o Watch Video Solution

23. If the angle between two vectors is slowly increased
from O then what changes in magnitude will be found in

the resultant ?

o Watch Video Solution

%
= a - b,then what is the angle between

—>—>‘—>
a X b



https://dl.doubtnut.com/l/_tT4GPc5VYYEM
https://dl.doubtnut.com/l/_26oklpEmaqx7
https://dl.doubtnut.com/l/_drX2e29krOyi

o Watch Video Solution

25. What is the vector product of two equal vectors ?

° Watch Video Solution

_>
26. Show that the projection or component of a vector R

— =
on another vector A isR - a, where a is a unit vector

%
along A .

o Watch Video Solution



https://dl.doubtnut.com/l/_drX2e29krOyi
https://dl.doubtnut.com/l/_aMgm9Ze7mqIm
https://dl.doubtnut.com/l/_JzhE1xZSMYxZ

—
— d
27. If A is a constant vector, then show that o is

%
perpendicularto A .

o Watch Video Solution

28. A water fountain on the ground sprinkles water all
around it. If the speed of water coming out of the
fountain is v, then what will be the total area around the

fountain that gets wet ?

o Watch Video Solution

Exercise Multiple Choice Questions



https://dl.doubtnut.com/l/_ffRsDYKUCv7n
https://dl.doubtnut.com/l/_R4dEMB5sJYWY
https://dl.doubtnut.com/l/_YVBjF1OomVw3

- = = =
1. What is the conditionfor A + B = A — B to be valid

_>
AA =0
_>
B.B =0
— —
CA =2RH
— —
DA = — B
Answer: B

o Watch Video Solution

2. Magnitudes of sum and difference of two vectors are

equal . Angle between the vectors is


https://dl.doubtnut.com/l/_YVBjF1OomVw3
https://dl.doubtnut.com/l/_2AMNu60kmYc4

A.0°

B.90°

C.120°

D.60°

Answer: B

o Watch Video Solution

3. Magnitude of each of two vectors is P. Magnitude of the

resultant of the two is also P. angle between the vectors is

A.0°

B.60°


https://dl.doubtnut.com/l/_2AMNu60kmYc4
https://dl.doubtnut.com/l/_2g3uZKlHCwBZ

C.120°

D.90°

Answer: C

o Watch Video Solution

4. Two forces of equal magnitude act simultaneously on a

partical. If the resultant of the forces is equal to the

magnitude of each of then the angle between the forces is

A. an acute angle

B. an obtuse angle

C.aright angle

D. of any value


https://dl.doubtnut.com/l/_2g3uZKlHCwBZ
https://dl.doubtnut.com/l/_abBuyzCaeyFQ

Answer: B

o Watch Video Solution

5. A travels 30 m to the north, then 20 m to the east and

after that 30,/2m to the south-west
from the starting point is

A. 15 m to the east

B.28 m to the south

C.10 m to the west

D. 15 m to the south west

Answer: C

. His displacement

| o Wiakll. \Ndaa CAliibkliam


https://dl.doubtnut.com/l/_abBuyzCaeyFQ
https://dl.doubtnut.com/l/_AEFCku3yG26b
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6.0.27 + 0.63 + ak is a unit vector. Value of a should be

A.,/0.3

B. /0.4
C. /0.6

D. /0.8

Answer: C

o Watch Video Solution

- — — B
7. R is the resultant of the vectors A and B.IfR = —

V2
then the angle 6 is



https://dl.doubtnut.com/l/_AEFCku3yG26b
https://dl.doubtnut.com/l/_oRaeghsLTssr
https://dl.doubtnut.com/l/_eHaZZFyjxLgK

A.30°

B.45°

C.60°

D.75°

Answer: B

o Watch Video Solution

8. Position vector of a particle is related to time t as

7 = (t2 — 1);, + 2t7. The locus of the particle on the x-y

planeis

A. parabolic

B. circular


https://dl.doubtnut.com/l/_eHaZZFyjxLgK
https://dl.doubtnut.com/l/_ywP6vKeUtIYf

C.straight line

D. elliptical

Answer: A

o Watch Video Solution

9. Two forces of the same magnitude F are at right angles

to each other. The magnitude of the net force (total force)

acting on the object is

A F

B. 2F

C. between F and 2F

D. more than 2F


https://dl.doubtnut.com/l/_ywP6vKeUtIYf
https://dl.doubtnut.com/l/_2G1AKmrmFH4E

Answer: C

0 Watch Video Solution

10. If a and b two unit vectors inclined at an angle of 60°
to each other, then

Ala+b >1

B.la+0b] <1

C.la—b >1

D.la —bl <1

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_2G1AKmrmFH4E
https://dl.doubtnut.com/l/_gQyyHyJNEwPO

11. The condition (a - b)* = a2b? is satisfied when

A.ais parallel to b
B.a #b
Ca-b=1

D.a L b

Answer: C

° Watch Video Solution

e — —
122fP +Q =R a,nd|P‘ ‘Q‘ \/_a,nd‘ ‘ 3

%
, then the angle between P and Q is

AT
"4


https://dl.doubtnut.com/l/_qjFqXuEdwhPS
https://dl.doubtnut.com/l/_BKTpSEPPaMwN

N
N[ w3y o3

Answer: C

o Watch Video Solution

— A N A
13. The angles which the vector A = 31 + 67 + 2k makes

with the coordinate axes are

3 6 2
A.cos_l—cos_:l? and cos_l7
4 5 3
B.cos ' —cos ' — and cos ! —
7 7 7
3 4 1
C.cos ' —cos '= and cos ' =
7 7 7


https://dl.doubtnut.com/l/_BKTpSEPPaMwN
https://dl.doubtnut.com/l/_rw8pzG2JtuAU

D. None of the above

Answer: A

° Watch Video Solution

A.90°

B.180°

C.120°

D. zero

Answer: D

[ o 2 )


https://dl.doubtnut.com/l/_rw8pzG2JtuAU
https://dl.doubtnut.com/l/_qIDr2f7rFRKk

‘ ° Watch Video Solution

15.If a; and as are two non-collinear unit vectors and if
la; + as| = /3, then the value of (a; — as) - (2a; + a3)

is

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_qIDr2f7rFRKk
https://dl.doubtnut.com/l/_hp73gZveTUia
https://dl.doubtnut.com/l/_vhsCMgpyGeuk

16. Which of the following is a vector quantity ?

A. temperature

B. impulse

C. gravitational potential

D. power

Answer: B

o Watch Video Solution

17. The resultant of two forces of magnitude (x+y) and (x-y)

is ,/a:2 + 3. The angle between them is

(z* +9?)
2(x* — y?)

A.cos ! l —



https://dl.doubtnut.com/l/_vhsCMgpyGeuk
https://dl.doubtnut.com/l/_PSDSI5FVHqCq

2 2
B.cos '| — 2(:3 —y)
$2—|—y2
- 9 9 -
1 T8+ y
C. cos — .2
i Yy
_ 9 9 -
D.cos | — T Y
| 2?4y
Answer: A

o Watch Video Solution

18. The sum of magnitudes of two forces acting at a point
is 16 N. The resultant has a magnitude of 8N and is
perpendicular to the force of lower magnitude. The two

forces are

A. 6N and 10N

B. 8N and 8N


https://dl.doubtnut.com/l/_PSDSI5FVHqCq
https://dl.doubtnut.com/l/_I2BhtOg3OnS4

C.4N and 12N

D. 2N and 14N

Answer: A

o Watch Video Solution

19. Two men have velocities of 4 m/s towards east and 3
m/s towards south, respectively. The velocity of the first

man relative to the second is


https://dl.doubtnut.com/l/_I2BhtOg3OnS4
https://dl.doubtnut.com/l/_bJ4DS9e9QU5F

Answer: A

° Watch Video Solution

20. Two forces in the ratio 1:2 act simultaneously on a
particle. The resultant of these forces is three times the
first force. The angle between them is

A.0°

B.60°

C.90°

D.45°

Answer: A

| o Wiaklla \ N daa CAlLiibkliam



https://dl.doubtnut.com/l/_bJ4DS9e9QU5F
https://dl.doubtnut.com/l/_p2iVPfvXdzbd
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A

. _> s “~ _> s “~
21.Given A =21+ 35 and B = 1 + j.The component

— —
of vector A along vector B is

SIERS ER T

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_p2iVPfvXdzbd
https://dl.doubtnut.com/l/_P2GR9xKKxnSD

22. One of the components of a velocity vector of
magnitude 50m -s ' is 30m-s( —1). Its other
orthogonal component is

A15m - s !

B.20m - s

C.25m - s 1

D.40m - s !

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_uWUmKvW4j8Xk

23.The times of flight of two projectiles are t; and ¢,. If R
be the horizontal range of each of them, then

A. t1t2 x R

B.t1t2 X R2

C. tltz X R3

D. t1t2 X R%

Answer: A

o Watch Video Solution

24. For angles 0 and (90° — 0) of projection, a projectile

has the same horizontal range R. The maximum heights


https://dl.doubtnut.com/l/_2qrrNOVUDzqx
https://dl.doubtnut.com/l/_7XTuEleTeuCT

attained are H; and H, respectively. Then the relation

among R, H; and H,is

AR — H1H2

B.R=,/H} + H}

CR:H1+H2

DR — 4 H1H2

Answer: D

o Watch Video Solution

25. An aeroplane is flying with a velocity of 216 km/h at an

altitude of 1960 m relative to the ground. It drops a bomb


https://dl.doubtnut.com/l/_7XTuEleTeuCT
https://dl.doubtnut.com/l/_gh6jIJB4mdXR

when it is just above a point A on the ground . The bomb

hits the ground at B. The distance AB is

A. 1.2 km

B. 0.33 km

C.3.33 km

D. 33 km

Answer: A

o Watch Video Solution

26. The initial velocity and the acceleration of a particle
are u — 37 + 43' and @ = 0.37 + 0.43. The magnitude

of its velocity after 10 s is


https://dl.doubtnut.com/l/_gh6jIJB4mdXR
https://dl.doubtnut.com/l/_1lnDGkB7qGOg

A. 10 units
B. 8.5 units
C. 7+/2units

D. 7 units

Answer: A

o Watch Video Solution

27. The equations of motion of a projectile are x=36 t and

2y=96t-9.8t>. The angle of projection is

A.sin_l(é)
5
3

-1 2
B. sin (5>


https://dl.doubtnut.com/l/_1lnDGkB7qGOg
https://dl.doubtnut.com/l/_vGFVIvN8spTr

C. sin_l(
D. sin_l(

Answer: A

)
)

Wk | w

o Watch Video Solution

28. Two projectiles,  projected  with  angles
(45° — @) and (45° + 6) respectively, have their
horizontal ranges in the ratio

A2:1

B.1:1

C.2:3

D.1:2


https://dl.doubtnut.com/l/_vGFVIvN8spTr
https://dl.doubtnut.com/l/_4bicQUvX0CBc

Answer: B

0 Watch Video Solution

29. For a projectile,
(horizontal range)® = 48 x (maximum height)?
The angle of projection is

A.45°

B.60°

C.75°

D. 30°

Answer: B

| o WMiakla. \NNdaa CAlLiikliam


https://dl.doubtnut.com/l/_4bicQUvX0CBc
https://dl.doubtnut.com/l/_xHYEAFeVtvoR
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30. Two railway tracks are paraller to west-east direction .

Along one track train A moves with a speed of 30m - s *

from west to east, while along the second track, train B
moves with a speed of 48m - s ! from east to west . The
relative speed of B with respect to A is

A48m - s !

B.—78m -s !

C.30m - s !

D. zero

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_xHYEAFeVtvoR
https://dl.doubtnut.com/l/_ABmKzvZRjhBO

31. Angle between the vectors i+ 7 and 7 — kis

A.60°
B.30°
C.45°

D.90°

Answer: A

o Watch Video Solution

32. A vector is multiplied by (-2) .As a result



https://dl.doubtnut.com/l/_ABmKzvZRjhBO
https://dl.doubtnut.com/l/_LowrN2Exrz0t
https://dl.doubtnut.com/l/_ObFAFhiSfGbA

A. magnitude of the vector is doubled and direction is

unaltered

B. magnitude of the vector remains the same and

direction is reversed

C. magnitude of the vector is doubled and direction is

reversed

D. no change in magnitude or direction of the vector

Answer: C

o Watch Video Solution

33.1n a clockwise system


https://dl.doubtnut.com/l/_ObFAFhiSfGbA
https://dl.doubtnut.com/l/_bd7qN2hvJa3c

>
So

X
S

I

—_

B.k-i=1

Cixk=1

D.i-1=20
Answer: C

o View Text Solution

— n N ~
34. A vector P = 31 — 2) + ak is perpendicular to the

— N “ ~
vector ) = 21 + j) — k.Thevalueof ais

A.2

B.1


https://dl.doubtnut.com/l/_bd7qN2hvJa3c
https://dl.doubtnut.com/l/_MFU3xy5pSG0e

C.4

D.3

Answer: C

o Watch Video Solution

— e
35.For any two vectors A and B, ifA - B

I
, the magnitude of C' = A + B is equal to

A/ A? + B?

B. A+B

C. A2+Bz+A—B
V2

D. \/A2 + B® + /2AB



https://dl.doubtnut.com/l/_MFU3xy5pSG0e
https://dl.doubtnut.com/l/_OXOD2yxeHjII

Answer: D

° Watch Video Solution

B.A

C. A2

D.1

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_OXOD2yxeHjII
https://dl.doubtnut.com/l/_c2XpNY8dzl1Y
https://dl.doubtnut.com/l/_KtYCvlvpJ32p

37 A vector perpendicular to

(3% + 7+ 212:) and (2'2 — 25+ 412:) is

Answer: B

both

of

o Watch Video Solution

38. A vector normal to a cos 87 + bsin8j is

A.bsinf: — acos 6]


https://dl.doubtnut.com/l/_KtYCvlvpJ32p
https://dl.doubtnut.com/l/_e1hbkWUNMuMt

1. .1
B. —sinfi — —cos 0
a b

C.5k

D. all of the above

Answer: D

o Watch Video Solution

%
39. A vector A of magnitude 2 units is inclined at angles
30° and 60° with positive x-and y-axes, respectively.
Another vector of magnitude 5 units is aligned along the

« e . % % .
positive x-axis . Then A - B is

A.5./3
B.3y/5


https://dl.doubtnut.com/l/_e1hbkWUNMuMt
https://dl.doubtnut.com/l/_juLDqHRLxyjI

C.2y/3

D. 31/2

Answer: A

o Watch Video Solution

40. For what values of a and b , the vector (a,;j + b}) will

be a unit vector perpendicular to the vector (;, + 3) ?

A.1,0
B. 0]
1 2
c.—, —
VERRVE
1 1
D. —, —
V2§ V2


https://dl.doubtnut.com/l/_juLDqHRLxyjI
https://dl.doubtnut.com/l/_A0qDO7hlaaJw

Answer: D

o Watch Video Solution

41. Two billiard balls, starting from the same point, have
velocities (% + \/33) and (25 + 23) , respectively. The
angle between them is

A.60°

B.15°

C.45°

D. 30°

Answer: B

| o Wiatklla \ N daa CAlLiikiam



https://dl.doubtnut.com/l/_A0qDO7hlaaJw
https://dl.doubtnut.com/l/_HBqcMg6E1Y0M

L ¥Yvdilll VIUCUV JVIULIVII

1
2

A (A* + B* + AB)

AB\?
B.(A%2+ B> + = —
V3

CA+B

N =

D. (A® + B* + \/3AB)

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_HBqcMg6E1Y0M
https://dl.doubtnut.com/l/_lZATmYwY47bq

— —
43. The vector product of A and B is zero . The scalar

o - =
product of A and (A + B) is
A0
B. A
C.AB

D. A’ + AB

Answer: D

o Watch Video Solution

e
44.1f A - B = A - C =0, then the vector parallel to

%
A would be


https://dl.doubtnut.com/l/_26apAfWXosbk
https://dl.doubtnut.com/l/_ZCAJN2lht6W8

_>

AC

_>

B. B

- =

C.B xC

— - =

D.A X BxC)
Answer: C

o Watch Video Solution

Exercise Very Short Answer Type Questions

1. We usually say that time moves in forward direction’, but

time is not a vector quantity . Why ?

o View Text Solution



https://dl.doubtnut.com/l/_ZCAJN2lht6W8
https://dl.doubtnut.com/l/_ZffWhkOeoRjh

2. What change takes place in the value of the resultant of
two vectors when the angle between them is increased

from0to 90° ?

° Watch Video Solution

3. Is any physical quantity having a magnitude and a

direction a vector quantity ?

o Watch Video Solution

4. Can the resultant of three coplanar vector be zero ?

o Watch Video Solution



https://dl.doubtnut.com/l/_ZffWhkOeoRjh
https://dl.doubtnut.com/l/_P9fuduw9JXOJ
https://dl.doubtnut.com/l/_KNuJCoAS8VXH
https://dl.doubtnut.com/l/_5LQDjpyCUacw

5."if the magnitudes and direction of three forces acting
on a particle are represented by three sides of a triangle
taken in order, the particle remains in equilibrium" state

whether the statement is true or false ?

0 Watch Video Solution

6. What is a free vector ?

o Watch Video Solution

7.what are orthogonal unit vectors ?

0 Watch Video Solution



https://dl.doubtnut.com/l/_5LQDjpyCUacw
https://dl.doubtnut.com/l/_Oy0bx5D9leP4
https://dl.doubtnut.com/l/_CHh0DCP0ViHP
https://dl.doubtnut.com/l/_psiaWO8E1LVB

8. What is the position vector of the origin of a coordinate

system ?

o Watch Video Solution

9. Magnitude of the resultant of two vectors is minimum

when they are ...... [Fill in the blanks]

o Watch Video Solution

10. The resultant of two vectors of magnitudes 3 units and

4 units 5 units. What is the angle between the vectors ?

‘ ° Watch Video Solution


https://dl.doubtnut.com/l/_psiaWO8E1LVB
https://dl.doubtnut.com/l/_NZOqHzkS46cA
https://dl.doubtnut.com/l/_l7d5S2YKc9K5
https://dl.doubtnut.com/l/_hELygUY5y23z

1. If an acceleration acts on a moving object along the
direction of motion, the velocity of the object ... [Fill in

the blanks]

o Watch Video Solution

— = — =
12. Value of the resultant of (A + B) and (A — B)

[[3— [Fill in the blanks]

o Watch Video Solution

%
and v, and v, have

o —>‘ ‘—>

13. |f”U1—|—’02 72~ v
finite values then 71 and 72 are........ [Fill in the blanks]


https://dl.doubtnut.com/l/_hELygUY5y23z
https://dl.doubtnut.com/l/_rtGrp2La6e6P
https://dl.doubtnut.com/l/_Tc038zPEuZxe
https://dl.doubtnut.com/l/_YN6nBWNAhSfZ

o Watch Video Solution

14. Can commutative law be applied to vector subtraction

?

° View Text Solution

15. Can apply associative law to vector subtraction ?

o View Text Solution

16. How many components can a vector be resolved into ?

° Watch Video Solution



https://dl.doubtnut.com/l/_YN6nBWNAhSfZ
https://dl.doubtnut.com/l/_Wr9G98FPzfbs
https://dl.doubtnut.com/l/_sLin4yJzc8PK
https://dl.doubtnut.com/l/_Njd2CL4ZuWsZ

17.1s rocket in flight an illustration of projectile ?

° View Text Solution

18. What is the angle of projection for attaining maximum

vertical height ?

o Watch Video Solution

19. What is the angle between two vectors whose vector

product is zero ?

° Watch Video Solution



https://dl.doubtnut.com/l/_fhDVEwQH86KK
https://dl.doubtnut.com/l/_PpqpwAitU1wb
https://dl.doubtnut.com/l/_XlLAQ3JGDYFj

20. What is the scalar product of two vectors

perpendicular to each other ?

° Watch Video Solution

21. What is the angle between

- = - =
(A+B) and(AxB)?

° Watch Video Solution

- =
22.Can thevalueof A x A be0?

o Watch Video Solution



https://dl.doubtnut.com/l/_zo6t0kXkaLvC
https://dl.doubtnut.com/l/_eWYJu5BubsmX
https://dl.doubtnut.com/l/_DiLZ1bp9Nx08
https://dl.doubtnut.com/l/_9j6wVTy3Mwky

23. If ¢ and j are unit vectors along x and y axes

respectively then the angle made by (i + 3) vector with

the x-axis is ........ [Fill in the blanks]

o Watch Video Solution

24. What is the angle between

— S
A and A x B?

the vectors

° Watch Video Solution

%

25. What is the angle between vector A and the resultant

— = — =
of(A+B) and (A—B)?

o Watch Video Solution



https://dl.doubtnut.com/l/_9j6wVTy3Mwky
https://dl.doubtnut.com/l/_OHuR4vuONw6t
https://dl.doubtnut.com/l/_E4dH4MXGf9xA

Exercise Short Answer Type Questions |

1. Can the magnitude of the resultant of two vectors of
equal magnitude be equal to the magnitude of each

vector ? Explain.

o Watch Video Solution

2. A car is moving on a road through vertical rainfall . Both
the windscreens at the front and the rear are vertical. The
front windscreen gets wet in the rain but the rear screen

remains dry . Explain the observation.

o Watch Video Solution



https://dl.doubtnut.com/l/_E4dH4MXGf9xA
https://dl.doubtnut.com/l/_lYUCd8VD58xW
https://dl.doubtnut.com/l/_DlDpkhtrs1UE

= =
3. If |a + b| =|a — b|, then show that vectors
— Y :

a and b are perpendicular to each other.

° Watch Video Solution

e
B =B — A. Can you find out the angle
B

between A and B ? Explain.

o Watch Video Solution

5. Can two vectors of different magnitudes be combined

to give a zero resultant ?

° Watch Video Solution



https://dl.doubtnut.com/l/_YXnDwgZa6h5d
https://dl.doubtnut.com/l/_TofR64CZX0sn
https://dl.doubtnut.com/l/_9nGNZS2o5y4c

6. How does a vector change when it is multiplied by a

scalar ?

° Watch Video Solution

7. A freely falling body reaches the ground with a velocity

v. what height has it been dropped from ?

o Watch Video Solution

8. Two equal forces act on a body at an angle 6 between

them. Show that their resultant bisectos the angle 6.

0 Watch Video Solution



https://dl.doubtnut.com/l/_zeZOGLCfuXsg
https://dl.doubtnut.com/l/_zYsZh4zTj5DR
https://dl.doubtnut.com/l/_kx8aoy1HE6JF

9. Why do the raindrops appear, to a passenger on a

running train in a rainy day, to be falling obliquely ?

o Watch Video Solution

10. When would the magnitude of the vector sum of a few

vectors be equal to their scalar sum ?

o Watch Video Solution

11. A body is projected vertically upwards with an initial
velocity u; . Another is projected with initial velocity u, at

an angle 0 with the horizontal . If both of them reach the

: : u
same height ,show that sinf = -1
U2



https://dl.doubtnut.com/l/_hkBwul58klxV
https://dl.doubtnut.com/l/_QAKlXrFqdtRN
https://dl.doubtnut.com/l/_hdjYP7vEWGU5

o Watch Video Solution

Exercise Short Answer Type Questions li

s —
1. Angle between the vectors A and B is 6. By resolving

them into mutually perpendicular components show that

the magnitude of the resultant vector s

(A2 + B? + 2AB cos 9)1/2.

0 Watch Video Solution

2. What is the result of multiplying a vector by a pure

number N ? What happens if N is (i) negative, (ii) zero ?

o Watch Video Solution



https://dl.doubtnut.com/l/_hdjYP7vEWGU5
https://dl.doubtnut.com/l/_oa0Z7ZWLfE9p
https://dl.doubtnut.com/l/_8kQHEA8iZWoA

Problem Set |

1. Resultant of vectors 3P and 2P is vector R. When the first

vector is doubled, R also doubles. Find the angle between

the two vectors.

o Watch Video Solution

— A A
2. If A =41+ 3y is a vector, find its magnitude and
direction . What is the coordinates of the terminal point

of the vector ?

° Watch Video Solution



https://dl.doubtnut.com/l/_8kQHEA8iZWoA
https://dl.doubtnut.com/l/_YFWSRz588Lrq
https://dl.doubtnut.com/l/_VHg7PvjtkRaS

3. At what angle the two forces
- = - =
Fi{+Fy)and (F;—F, act so that the

resultant is of magnitude \/2(F12 + F3)

o Watch Video Solution

4.The length of second 's hand of a watch is 1 cm, what is

the change in velocity of its tip in 15 seconds ?

o Watch Video Solution

5. A particle moves along a straight line by a metre and
then makes an angle 6 with the line and travels b metre.

Find the resultant displacement of the particle.


https://dl.doubtnut.com/l/_aaqWvkrKi11a
https://dl.doubtnut.com/l/_pGJXNJs2BbAe
https://dl.doubtnut.com/l/_IjYh4XAow9n5

o Watch Video Solution

6. A person moves 30 m towards north, then 20 m towards
east and finally 30,/2 m towards south-west. What is his

displacement from the original position ?

° Watch Video Solution

7. Two forces, each of magnitude P, are inclined at 60°

Find the magnitude and direction of their difference ?

o Watch Video Solution



https://dl.doubtnut.com/l/_IjYh4XAow9n5
https://dl.doubtnut.com/l/_fnFGH5JJxjMM
https://dl.doubtnut.com/l/_eHgHDKbCApQL

8. What is the magnitude of the component of a force of
magnitude 50dyn at 30° to the force. What is the

magnitude of the orthogonal component ?

o Watch Video Solution

9. P and /3 P are two forces acting in north -west and
north-east directions respectively. Find the magnitude of
resultant of the forces by resolving them into

perpendicular components.

o Watch Video Solution



https://dl.doubtnut.com/l/_O339tJAavcz8
https://dl.doubtnut.com/l/_7yeD3orxWb6O

10. Two forces of magnitudes P and 2Q are inclined to each
other at an angle of 150°. If the resultant force is

perpendicular to P, show that P = ,/3Q.

o Watch Video Solution

— — — —
1. R is the resultant of two vectors P and (@) .When @)
. . %

is reversed , the resultant is S . Prove that

R+ 8> =2(P*+ Q).

o Watch Video Solution

12. Calculate the resultant of the following forces at a

point , making use of resolution process.


https://dl.doubtnut.com/l/_Wh30UA8SLr7f
https://dl.doubtnut.com/l/_OleBmc7QJQO3
https://dl.doubtnut.com/l/_R1Mof1a3Vrpz

(i) 1004/2 dyne along north-east ii) 980+/2dyne along

north-west (iii) 1960 dyne along south.

o Watch Video Solution

13. Calculate the resultant of the following forces at a
point , making use of resolution process.

(i) 980+4/2dyn along north -west

o View Text Solution

14. A child pulls a rope attached to a stone with a force of
60 N . The rope makes an angle of 40° with the ground .
(a) Calculate the effective value of the pull tending to

move the stone along the ground.


https://dl.doubtnut.com/l/_R1Mof1a3Vrpz
https://dl.doubtnut.com/l/_MjcvIIKyxEpn
https://dl.doubtnut.com/l/_sWkRDNmWNUSY

o Watch Video Solution

15. A child pulls a rope attached to a stone with a force of
60 N . The rope makes an angle of 40° with the ground .

(b) Calcutate the force tending to lift the stone vertically.

o Watch Video Solution

16. A car is moving at 24km - h~ ' towards east and
another car is moving north at 18km - h~! . Find the

relative velocity of the second car with respect to the first.

o Watch Video Solution



https://dl.doubtnut.com/l/_sWkRDNmWNUSY
https://dl.doubtnut.com/l/_OR36wyomdWm1
https://dl.doubtnut.com/l/_hpMaFcSh4tnX

17. Rain is falling vertically at 4km - A~ . What will be the
apparent velocity and direction of the rain to a man

moving horizontally at 3km - A~ ' ?

o Watch Video Solution

18. A man can swim at the rate of 4km - h ! in still water.
At what angle should the man set himself relative to the
current of 2km - h~! to cross the river perpendicular to

the banks ?

o Watch Video Solution



https://dl.doubtnut.com/l/_M23emYojP7Qu
https://dl.doubtnut.com/l/_rNFMNmFqA3j0

19. A river is 150 m wide and has a current of 1m - s 1. A
boat is moving directly across the river at a speed of

2m - s~ . How long will the boat take to cross the river ?

o View Text Solution

20. A boat is moving at 12km - h~ ! towards north and
another is moving at 12v/2km - h~! towards north -west
Find the relative velocity of the second boat with respect

to the first.

o Watch Video Solution



https://dl.doubtnut.com/l/_TtHRhksVJ2Qm
https://dl.doubtnut.com/l/_BC81SL2kuKBH

21. A ship is moving at 40km - A~ ! towards west. Another
is proceeding southward at 30km - h~! . Find the relative

velocity of the second ship with respect to the first.

o Watch Video Solution

22. From the top of a tower, two particles are dropped at
an interval of 2 s . Find the relative velocity and relative
acceleration of the particles during the fall . Acceleration

due to gravity =g cm - s 2

o Watch Video Solution



https://dl.doubtnut.com/l/_vjf2G5v7Qze6
https://dl.doubtnut.com/l/_UeoDwhexaShz

23. In a harbour, wind is blowing at the speed of
72km - h ! and the flag on the mast of a boat anchored
in the harbour flutters along the N-E direction . If the boat
starts moving at a speed of 51km - h~! to the north,
what will be the direction of the flag on the mast of the

boat ?

o View Text Solution

24. To a cyclist moving at 5m - s !

, rain appears to be
falling vertically at a velocity of 5m - s 1. Find the actual

magnitude and direction of the velocity of rain.

o Watch Video Solution



https://dl.doubtnut.com/l/_G4N6LuDIeZOh
https://dl.doubtnut.com/l/_a4JjUPaDQvUT
https://dl.doubtnut.com/l/_bbUcxIdZ9aW0

25. A river 1 km wides is flowing at 3km - A~ . A swimmer
whose velocity in still water is 4km - ' can swim only
for 15 minutes. In what direction should he swim in order
to reach the opposite bank in those 15 minutes? What

total distance will he swim ?

o View Text Solution

26. A boat with a speed of 5km - h ! in still water crosses
a river of width 1 km along the shortest possible path in 15

minutes. What is the velocity of the river water ?

o Watch Video Solution



https://dl.doubtnut.com/l/_bbUcxIdZ9aW0
https://dl.doubtnut.com/l/_KBk6wrwLl0F4

27. An aeroplane is flying eastward with a speed of
600km - h ! wind in blowing southward with a speed of
100km - A~ ! . Calculate the speed and direction of the

aeroplane with respect of the ground.

o Watch Video Solution

28. The speed of launch is 7 m/s and of the current on a
river is 3 m/s. A floating body is released from the launch
when it starts along the current . It reverses its direction
of motion after travelling distance of 4.2 km, and
eventually meets the floating body again. What is the time

spent in between by the launch ?

o Watch Video Solution



https://dl.doubtnut.com/l/_iam7ekqG4LUd
https://dl.doubtnut.com/l/_eyHRK4Y9AI1r

%
29. If E)—i— b :? and a + b = ¢ ,what is the angle

N —
between the vectors a and b ?

o Watch Video Solution

— R N — N N
300 A =2t +3j and B = — 37 + 27 are two vector.

Find the angle between them.

° Watch Video Solution

~

— N N n — N N
3. A =2i+3j+4kand B =7¢—j+k are two

T
vectors.Find A x B.

o Watch Video Solution



https://dl.doubtnut.com/l/_eyHRK4Y9AI1r
https://dl.doubtnut.com/l/_EtJnNKlWL6or
https://dl.doubtnut.com/l/_9CIC6MPwAlnw
https://dl.doubtnut.com/l/_R1vFSqPxTnZq

— ~ ~ ~ — ~ ~ ~
32. Given ,A =3i+2j—6k and B =4i — 35+ k.

— —
What is the angle between A and B ?

o Watch Video Solution

33. For what values of a and b , will the vectors

2 — 37 — k and ai + bj — 2k be parallel to each other ?

o Watch Video Solution

34, For what wvalue of a ,will the vectors
a'z-23—|—lz:a,nd 2a2—|—a3’—4l§: be perpendicular to

each other ?



https://dl.doubtnut.com/l/_R1vFSqPxTnZq
https://dl.doubtnut.com/l/_Hh90BqgoFIV7
https://dl.doubtnut.com/l/_0SANKe2h1W0r
https://dl.doubtnut.com/l/_MPC463CU5qHE

‘ ° Watch Video Solution

35. Prove that

- = - =
<A —|—2B) . (ZA —3B) — 2A% + ABcos6 — 6B?

0 Watch Video Solution

36. Determine the value of n so that the vectors

— N N N — o “ ~
A =21+4) —nk and B = 31 — 45 + 2k are

perpendicular .

o Watch Video Solution



https://dl.doubtnut.com/l/_MPC463CU5qHE
https://dl.doubtnut.com/l/_VrOtNXYpxHnE
https://dl.doubtnut.com/l/_jz3Y8iXiJ32g

- = - =
37. If (A —I—B)-(A —B) =0 , show that the

magnitude of both the vectors are equal .

o Watch Video Solution

38. Find the unit vector perpendicular to both the vectors

A = (2%+23+2I§:) and B — (%—3‘+2I§:).

o Watch Video Solution

39. The forces P=1 dyn and Q =,/3 dyn are mutually

perpendicular. Find out the angle between the vectors

(P+ Q) and (P — Q).

‘ o Watch Video Solution


https://dl.doubtnut.com/l/_0vI1ZdFq9h56
https://dl.doubtnut.com/l/_4TuZWPDSrT6r
https://dl.doubtnut.com/l/_y6RAH6khhv2T

40. A stone is thrown from the ground with a velocity of

1

14m - s~ , making an angle 60° with the horizontal.

(i) What is the maximum height attained by the stone ?

o Watch Video Solution

41. A stone is thrown from the ground with a velocity of
14m - s~ ', making an angle 60° with the horizontal.
(ii) How far from the point of projection will it touch the

ground ?

o Watch Video Solution



https://dl.doubtnut.com/l/_y6RAH6khhv2T
https://dl.doubtnut.com/l/_LidDNZ3ZGxpI
https://dl.doubtnut.com/l/_ooz18Ssms9YM

42. A stone is thrown up from the earth's surface with an
initial velocity of 28m - s !, making and angle 30° with
the horizontal. Find the maximum height attained and the

range of the projectile motion of the stone.

o Watch Video Solution

43. If the range of a projectile, projected from the surface
of the earth is four times the maximum height attained,

what is the angle of projection ?

o Watch Video Solution



https://dl.doubtnut.com/l/_eCg6CFg6lN6Z
https://dl.doubtnut.com/l/_PCFP0vzJTirt

44. A soldier fires a bullet horizontally from the top a cliff

1" If the bullet strikes the

with a velocity of 10m - s~
ground after 2s , find the height of the cliff. Also calculate

the velocity with which the bullet strikes the ground .

o Watch Video Solution

45. Show that the maximum height attained by a

projectile is one fourth of its maximum horizontal range.

o Watch Video Solution

46. Find the magnitude of the vector 37 + 43’ + 12k and

the angles it makes with x,y,z axes.



https://dl.doubtnut.com/l/_1sye4m2biucJ
https://dl.doubtnut.com/l/_N80wADHjmDo6
https://dl.doubtnut.com/l/_dKnQYR3p1wPb

o Watch Video Solution

47. What is the value of the resultant of three vectors
%,3’ and \/51% ? What angle of inclination does the

resultant make with x,y and z axes ?

° Watch Video Solution

48. Position coordinates of the points A, B,C are (1,2,3),

(2,3,1) and (3,1,2) respectively. Using vector method, find the

area of the triangle .

o Watch Video Solution



https://dl.doubtnut.com/l/_dKnQYR3p1wPb
https://dl.doubtnut.com/l/_FulJiYngEmmi
https://dl.doubtnut.com/l/_yvBBVL4O3Gvi

— . N N — A . ~
49.1f A =51 + 37 — 4k and B = 51 + 2) + 4k are two

vectors, find the unit vectors along

- = - =
(A -I—B) and (A —B).

o Watch Video Solution

50. Find the magnitudes of the sum and difference of two

vectors 67 — 45 + 2k and 67 + 7+ 2k.

o Watch Video Solution

- =
51. Show that the magnitude of A x B and area of a

o e
parallelogram of sides A and B are equal.

‘ o Watch Video Solution


https://dl.doubtnut.com/l/_wuuIOJ2J9FEG
https://dl.doubtnut.com/l/_1AituA098yOm
https://dl.doubtnut.com/l/_J4mdgJX1v8H4

52. Determine the angle between

— ~ R ~ — R R ~
A =2i—2j+kand B =3i+j— 4k.

o Watch Video Solution

— ~ N ~ — R N ~
53.1f A =3+4j+k and B =37 —5j + k&, find the

unit vector along any vector parallel to the resultant of

— —
A and B.

° Watch Video Solution

54, Show that the vectors

A A~ A_> A A A~ A A A
W =31 —2j+k b =7-3j+5kand ¢ =27+ 4k


https://dl.doubtnut.com/l/_J4mdgJX1v8H4
https://dl.doubtnut.com/l/_EeiPQ31qHcXn
https://dl.doubtnut.com/l/_MBXo4HJCczBY
https://dl.doubtnut.com/l/_fxmcOSCr4IpW

form a right angled triangle.

° Watch Video Solution

55. If the mid-points of the consecutive sides of any quan
riateral are connected by straight line segments , prove

that the resulting quandrilateral is a parallelogram.

o Watch Video Solution

56. Prove that |a x b|*> = a?b® — (a - b)°.

° Watch Video Solution



https://dl.doubtnut.com/l/_fxmcOSCr4IpW
https://dl.doubtnut.com/l/_Xx3KzWrOat2k
https://dl.doubtnut.com/l/_UJnUE60M13sz

57. Find the magnitude and direction of q =3 + 43.

What are the coordinates of its end point ?

° Watch Video Solution

58. Which vector is to be added with

37 + 43' — 5k and i — 23’ + Tk to give resultant as i?

o Watch Video Solution

59. Find the direction cosines for the vector

d =47 + 65 — 5k,

0 Watch Video Solution



https://dl.doubtnut.com/l/_Z6xgkvCfEtQX
https://dl.doubtnut.com/l/_pY2pis1hL4U9
https://dl.doubtnut.com/l/_8hu7fQcFuTJd

Problem Set li

1. Resultant of two forces P and Q is 1/3Q. The resultant is

inclined at 30° with P . Show that, either P =Q or P=20Q.

o Watch Video Solution

2. Two billiard balls are rolling on a flat table. One has
velocity components v, = 1lm - s, vy = V/3am - s 1
and the other has components
vl =2m-s ! and v, = 2m - s~ ! . If both the balls

start moving from the same point, what is the angle

between their paths ?

° Watch Video Solution



https://dl.doubtnut.com/l/_G1K0YmwbB1MH
https://dl.doubtnut.com/l/_SuiLGiMXYv8L

3. The resultant of two forces P and Q is 5\/P2 + Q?

when the angle between them is a . When the angle

changes to (90° —a) , the resultant becomes

1
31/P2 + Q2. Show that, tana = 3

o Watch Video Solution

4. A man is walking at 2m - s ! towards south . To him,
the wind appears to blow from east. When he moves with
double the velocity , the direction of the wind appears to
be exactly from the sount-east. Find the velocity of the

wind and the direction of blowing .

o View Text Solution



https://dl.doubtnut.com/l/_t494rlyjMhk8
https://dl.doubtnut.com/l/_hWCKtKaBrGG0
https://dl.doubtnut.com/l/_1H2nZxk2kFBG

5. A boat was steered over a flowing river in such a way
that it reached the opposite bank following the shortest
path. Time required in this case was double the time the
boat would have taken to cross the river if there was no

1

river current. If the velocity of the boat was 2m - s -,

what was the velocity of the current?

o View Text Solution

6. A vehicle was moving at 32km - h~! towards north. A
passenger noticed that rain was striking his body from the
east. When the velocity of the vehicle was increased to
64km - h~1 | rain appeared to come from the north-east

direction. Find the actual velocity and direction of rain.

| ﬂ View Text Solution ]


https://dl.doubtnut.com/l/_1H2nZxk2kFBG
https://dl.doubtnut.com/l/_ApJtu1I3FRiC

7. The velocity of a river current is u. A man crosses the
river with velocity v making an angle 6 with the direction
of the current. If the width of the river is d, find the time
taken to cross the river and the displacement of the man
in the direction of the current. What would be the
minimum time required for crossing the river ? In what

time could he reach exactly the opposite point ?

o View Text Solution

8. A person is standing on a road with his umbrella open
at 30° with the vertical to save himself from rain . Then he

starts moving at 5km - k. Now the finds that rain drops


https://dl.doubtnut.com/l/_ApJtu1I3FRiC
https://dl.doubtnut.com/l/_jUkDuBjfhs6a
https://dl.doubtnut.com/l/_qq5FeiZPvGbV

are hitting his umbrella vertically. Find the speed of rain

drops w.r.t(i) the road .(ii) the moving person.

o Watch Video Solution

9. /3 times the velocity of a boat on still water is twice
the velocity of current of a river. At what angle , with
respect to the current, should the boat be steered so as

to cross the river in least distance ?

o Watch Video Solution

10. Each to two boats has a speed of 8 km/h . The speed of
river current is 6 km/h. Starting at the same instant, the

first boat cross the river in least time , and the second in


https://dl.doubtnut.com/l/_qq5FeiZPvGbV
https://dl.doubtnut.com/l/_5FQ4mQHkMiLK
https://dl.doubtnut.com/l/_9H6goPFhCdZP

least path. How must later the second boat would arrive if

the river is 2 km wide?

o View Text Solution

11. A southward wind of speed 5 m/s affects raindrops
falling vertically at 4 m/s. A cyclist moves towards south
with a speed of 2m/s . What are the magnitude and
direction of the speed of the raindrops relative to the

cyclist ?

o View Text Solution

12. A boat takes 6 h to travel some distance along the

current on a river. It takes 10 h to travel the same distance


https://dl.doubtnut.com/l/_9H6goPFhCdZP
https://dl.doubtnut.com/l/_wkORZ3snUDc2
https://dl.doubtnut.com/l/_MmKUYRXvR2MY

against the current. Find out the time taken by the boat

to travel that distance in the absence of any current.

° Watch Video Solution

: — = .
13. Find the «cross product of »r X F, given
g 4 ~ 2 — . .
F =14+ 7+ kand r is the distance between two

points whose coordinates are (-2,3,4) and (1,2,3).

o Watch Video Solution

— R ~ A
14.Find the angle between the force F' = (2i + 37 — k)

— R ~ ~
unit and the displacement d = (3i +4j—|—2k> unit.

— =
Also find the projection of F' ond .

| o Wiak~h \liAAA CAaliikian I



https://dl.doubtnut.com/l/_MmKUYRXvR2MY
https://dl.doubtnut.com/l/_eArTgX1TGvp7
https://dl.doubtnut.com/l/_upBPvLjkNpWH

 { SVOLAIL ViGN DUITAGINIIS J

- - - =
15. |If |A X B| =4/3A -B, then show that
- -

A+B‘:\/A2+Bz+AB.

° Watch Video Solution

— = — - = = =
16.A, B and C areunitvectors,A -B =A -C =0,

— e
and the angle between B and C is 30° . Prove that,

— - =
A = i2(B XC).

o Watch Video Solution



https://dl.doubtnut.com/l/_upBPvLjkNpWH
https://dl.doubtnut.com/l/_OxxZODvG8OwG
https://dl.doubtnut.com/l/_cl4OvKL5Ion6

— — . .
17. a; and a, two non-collinear unit vectors and

P 1+ a 2‘ = /3. Find out the value of

(E)l - ?2) . (2&1 —|—72)

o Watch Video Solution

18. A body is thrown horizontally with velocity 122m - s ~*

from the top of a tower 122 m high . When and where

does the body hit the ground ?

o Watch Video Solution

19. The maximum height attained and the range of a

projectile are H and R respectively. If projected with an


https://dl.doubtnut.com/l/_kgXp1JT5AsXw
https://dl.doubtnut.com/l/_SqfZF1ggPzfn
https://dl.doubtnut.com/l/_781Qanwdospy

2
initial velocity of u, show that, R? = 16H<12L—g — H)

o Watch Video Solution

20. A fighter plane flying horizontally at an altitude of 1.5
km with speed 720km - h ! passes directly over an anti-
aircraft gun. At what angle with the vertical should the
gun be fired for the shell with muzzle speed 600m - s~}
to hit the plane? At what minimum altitude should the

pilot fly the plane to avoid being hit ? (Take

g=10m - s 2.

o View Text Solution



https://dl.doubtnut.com/l/_781Qanwdospy
https://dl.doubtnut.com/l/_Hm2i0CpQwaqj

21. Find the angle of projection of a projectile for which

the horizontal range and the maximum height are equal.

o Watch Video Solution

22. A particle is projected with a velocity of 20 m/s at an
angle of 30° with a plane of inclination 30° with respect
to the horizontal . The particle hits the inclined plane at
an angle of 30° . Find the (a) time of impact, (b) the
height of the point of impact from the horizontal plane

passing through the point of projection.

o View Text Solution



https://dl.doubtnut.com/l/_N9QSm5Vn3Mcc
https://dl.doubtnut.com/l/_FB3KyPvHP4VM

23. A stone ,thrown with the same initial speed ,rises 20 m
higher when the angle of projection changes from 30° to
60° . What was the initial speed and the increases in time

spent by the stone in air in the second case ?

o Watch Video Solution

24. A bullet is fired with a velocity of 900 km/h in the
horizontal direction from a gun kept 20 m above the

ground . Take g = 1Om/32. Find out the time of flight

o Watch Video Solution



https://dl.doubtnut.com/l/_YudASs9BUcZp
https://dl.doubtnut.com/l/_bevsowz7eYbu

25. A bullet is fired with a velocity of 900 km/h in the
horizontal direction from a gun kept 20 m above the

ground . Take g = 10m/32. Find out the horizontal range.

o Watch Video Solution

26. A bullet is fired with a velocity of 10m/s”*(2) at an angle
30" (degree) in the horizontal direction from a gun kept 20
m above the ground . Take g = 10m /5. Find out

(iii) the vertical component of the velocity of the bullet

when it hits the ground.

o View Text Solution



https://dl.doubtnut.com/l/_y6As7wQXSwiz
https://dl.doubtnut.com/l/_J6LNtktPo7gp

27. Two particles are projected simultaneously with the
same initial velocity u at angles 6, and 6, with respect to
the horizontal , but in opposite directions. If their paths
are coplaner, what is the magnitude of their relative

velocity at the time of projection ?

o Watch Video Solution

28. The resultant velocity of a projectile at its highest
... 6. : :
point is - times that at half the maximum height. Show

that the angle of projection with respect to the horizontal

is 30°.

o Watch Video Solution



https://dl.doubtnut.com/l/_zzuNoDZskyGV
https://dl.doubtnut.com/l/_tU4Ie6Me9Ubr
https://dl.doubtnut.com/l/_rNVEyVxmv8rL

29. Maximum and minimum values of the resultant of two
forces, acting at a point, are 15 N and 7N respectively. If
the value of each force is increased by 1 N and these two
new forces act at 90° to each other, what would be the

value of the resultant ?

° Watch Video Solution

30. At 10.a.m.., a ship A is at 40 km to the east of a ship B ..
Ship A moves at 12 km per hour towards west and ship B
moves at 16km - h~ ' towards south. When will the
distance between them be minimum and what will be the

value of this minimum distance ?

o Watch Video Solution



https://dl.doubtnut.com/l/_rNVEyVxmv8rL
https://dl.doubtnut.com/l/_XIbqSesBK5YK

31. Two vectors % + 3 + 2k and i + 3 —k represent two
sides of a triangle . Find the angle between them and the

length of the third side.

o Watch Video Solution

32. In a trapezium ABCD
— "N N " T ~
AB =3i,AD = i + 23, DC = 21. Find

BC, BD, AC and /BAD.

o Watch Video Solution



https://dl.doubtnut.com/l/_XIbqSesBK5YK
https://dl.doubtnut.com/l/_oKSO7wbfWNit
https://dl.doubtnut.com/l/_gtfqfzqcVeuE

33.The position vector of a particle is given by
T = 3.0t7 — 2.062] + 4.0km
Where t is in seconds and the coefficients have the proper

) — )
units for » to be in metres.

(a) Find the 7 and E) of the particle ?

o Watch Video Solution

34.The position vector of a particle is given by

T = 3.0t7 — 2.062 + 4.0km

Where t is in seconds and the coefficients have the proper
units for 7 to be in metres.

(b) what is the magnitude of the velocity of the particle at

t=2.0s?

| o |


https://dl.doubtnut.com/l/_uDRx78tUehZz
https://dl.doubtnut.com/l/_pbmQ0R2XnPJd

| & Watch Video Solution ]

Problem Set li Hot Numerical Problems

1. One motor launch A is exactly 1 km north of another

launch B. Both launches start from rest , at the same time,
with an acceleration of 10em - s 2. The launch A proceeds
towards east and B towards north. Find the distance of
closest approach between them and the time taken to

reach that distance.

o Watch Video Solution



https://dl.doubtnut.com/l/_pbmQ0R2XnPJd
https://dl.doubtnut.com/l/_OpdKlrDp9fKj

2. Two straight railway tracks are at right angles to each
other. At 7 pm, a train, moving at 30km - h ! crosses the
junction. Another train, following the other track at
40km - h ! crosses the junction at 12 midnight. When are

the two trains closest to each other ?

o View Text Solution

3. A steamer moves towards north with a velocity v. Smoke
from the chimney comes out at 30° towards south with
respect to the east. If wind is blowing from the west, find

the speed of the wind .

o Watch Video Solution



https://dl.doubtnut.com/l/_mVp67TsqF5lo
https://dl.doubtnut.com/l/_MBbSFDBxGJeo
https://dl.doubtnut.com/l/_64wYHkkX2aaB

4. Two particles start their journey at the same time from
the same point following two straight lines inclined with
each other at an angle 6. One moves with a uniform
velocity u and other, starting from rest, moves with an
acceleration a. show that the relative velocity between
them will be minimum after a time u cos 6 /a and its value

is u sin 6.

o Watch Video Solution

5. A ship moves due to east at 12km/hr for one hour and
then turns towards exactly towards south to move for an
hour at 5km/hr. Calculate its magnitude of average

velocity for the given motion.



https://dl.doubtnut.com/l/_64wYHkkX2aaB
https://dl.doubtnut.com/l/_6JvM9Osc7QVe

L ™ vvdadldn video o01dtion )

6. A swimmer can swim at 3v/2km - h ! in still water. He
swims across a river when the velocity of current is
3km - h~".

(i) In what direction should he swim to cross by the

shortest path ?

o Watch Video Solution

7. A swimmer can swim at 3/2km - A~ ! in still water. He
swims across a river when the velocity of current is
3km - h~ 1.

(ii) In what direction should he swim to cross the river in


https://dl.doubtnut.com/l/_6JvM9Osc7QVe
https://dl.doubtnut.com/l/_Vk5ynlrV1GUz
https://dl.doubtnut.com/l/_hrVCu4zgQLam

minimum time ? In that case how far will he be carried by

the river current if the river is 1/2 km wide ?

o View Text Solution

8. Width of a river is | and the velocity of its currentis v. A
man wants to cross the river directly on a boat . What
should be the direction of motion of his boat relative to
the current and in what time will he cross the river directly
? If he covers a distance D along the current , and then
returns the same distance against the current how much

time would be required for the total journey ?

o View Text Solution



https://dl.doubtnut.com/l/_hrVCu4zgQLam
https://dl.doubtnut.com/l/_GIEiFD2ijakE

9. A car travels along a straight line for first half time with
speed 40km/hr and the second half time with speed

60km/hr. find the average speed of the car.

o Watch Video Solution

10. A bomb explodes on falling on a horizontal floor.
Different parts of the bomb are scattered in different
directions, each with velocity u. Find the area of the floor

which is littered by the fragment.

o Watch Video Solution



https://dl.doubtnut.com/l/_9aZ9E6aMPejq
https://dl.doubtnut.com/l/_0Tv89PLVnmQK

1. A body during its free fall from a height H, hits an
inclined plane at a height h in its path. Due to collision,
direction of the velocity of the body becomes horizontal.
What should be the value of % so that the body takes

maximum time to reach the ground ?

o View Text Solution

12. To hit a car a gun is positioned horizontally behind the
car along a straight road. The car is moving on the road
with a uniform velocity of 72km - h =1 . If the gun is fired
at an angle of 45° with the horizontal , at a distance of
500 m from the car, find the distance of the car from the
m

gun just when the bullet hits the car. Given, g = 10 5
S

| o |


https://dl.doubtnut.com/l/_DVnp8vfUqKKa
https://dl.doubtnut.com/l/_dQdU29WLVqDI

| & View Text Solution ]

13. A cricket ball, thrown upwards from a height 2 m
making an angle of 30° with the horizontal at velocity
20m - s 1 , was caught by a player 50 cm above the
ground. Find the distance between the thrower and the

player.

o Watch Video Solution

14. A tennis ball, thrown horizontally from a height of 2m,
lands after covering a horizontal distance of 20 m . On its
way, the ball just touches a net 14 m from the projection
point (distance measered horizontally ). Find the height of

the net from the ground.


https://dl.doubtnut.com/l/_dQdU29WLVqDI
https://dl.doubtnut.com/l/_mJpgdXRh1ne6
https://dl.doubtnut.com/l/_kcmiPQ7aVP44

o Watch Video Solution

15. If for a projectile , the velocity of projection is u , range
R, time of flight T and maximum height attained H show
that, ¢*T* — 4T?*u® + 4R* = 0 and

16gH? — 8u’H + gR? = 0.

o Watch Video Solution

16. Locus of the path of a projectile , in a vertical plane is
given by, =ax-ba:2, where a and b are constants and the
horizontal and the vertical distances from the point of

projection are x and y , respectively. Find the maximum


https://dl.doubtnut.com/l/_kcmiPQ7aVP44
https://dl.doubtnut.com/l/_Qf7YpOAbwJib
https://dl.doubtnut.com/l/_h2tLcF39yscH

height attained and the the angle of projection with the

horizontal.

o Watch Video Solution

17. Show that for a projectile the angle between the

velocity and the x-axis as a function of time is given by

o(t) = tan_l(uy _ gt)

o Watch Video Solution

18. Show that the projection angle 6, for a projectile

launched from the origin is given by

90 = tan_l <g>
R

Where the symbols have their usual meaning.


https://dl.doubtnut.com/l/_h2tLcF39yscH
https://dl.doubtnut.com/l/_5jEio9bEC0rv
https://dl.doubtnut.com/l/_D400YNqkLQ00

o Watch Video Solution

19. A man, standing on a truck running at a uniform speed
of 14.7m/s , throws a ball in such a way that after some
time the ball returns exactly to his hands. In that time, the
truck moves through a distance of 58.8 m. Find out the
velocity and angle of projection of the ball relative to

(i) the truck,

o View Text Solution

20. A man, standing on a truck running at a uniform speed
of 14.7m/s , throws a ball in such a way that after some

time the ball returns exactly to his hands. In that time, the


https://dl.doubtnut.com/l/_D400YNqkLQ00
https://dl.doubtnut.com/l/_IAqWBGQ8B198
https://dl.doubtnut.com/l/_tK2qTgNpL6GA

truck moves through a distance of 58.8 m. Find out the

velocity and angle of projection of the ball relative to

(i) the ground.

o View Text Solution

21. Magnitudes of two forces acting at a point are in the
ratio of 2: 1. If the angle between their resultant and the

greater force is 8, show that, the value of 6 cannot exceed

7

5"

o Watch Video Solution

22. Resulatant of two forces, P and Q acting at a point is R.

On doubling Q, resultant also doubles. The magnitude of


https://dl.doubtnut.com/l/_tK2qTgNpL6GA
https://dl.doubtnut.com/l/_2o9WA7xHiRoG
https://dl.doubtnut.com/l/_m9iOIfw4eYcS

the resultant also doubles when the direction of Q is

made opposite. Show that P: Q: R = 1/2:/3: /2.

o Watch Video Solution

23. When the angle between forces P and Q is q,

magnitude of the resultant is 54/ P? + Q* When th angle

between them changes to (90° — ), magnitude of the

1
resultant changes to 3\/P2 + Q. Prove thet tana = 3

o Watch Video Solution

24. Which of the following relations are correct for any
type of motion ?

(A) 7av - [7(151) +


https://dl.doubtnut.com/l/_m9iOIfw4eYcS
https://dl.doubtnut.com/l/_pEvecSxxSJj1
https://dl.doubtnut.com/l/_jch2p0eufjgE

%
(B) 0. — r (ta) — (t1)
(ta —t1)
(C) V() = v (0) + dt
D)7 (t) =7 (0)+ v(0) - t+=at
7, = L) = V)
(ta — 1)

All the symbols have usual meaning. The subscript 'av' has
been used to denote the average of a quantity in the time

interval t; to t,.

o View Text Solution

Entrance Corner Assertion Reason Type

1. Statement I: Minimum number of unequal vectors on a

plane required to give zero resultant is three.


https://dl.doubtnut.com/l/_jch2p0eufjgE
https://dl.doubtnut.com/l/_9UhazEtlD382

- =
Statement Il: If B + A + C = 0, then they must lie on

the same plane.
A. Statement | is true , statement Il is true, statement Il
is a correct explanation for statement I.
B. Statement | is true , statement Il is true, statement Il
is not a correct explanation for statement 1.
C. Statement | is true, statement Il is false.

D. Statement | is false, statement Il is true.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_9UhazEtlD382

— —
2. Statement I: if ¢ is the angle between P and (@ , then

— =
P x @
tang = ————
P -Q

= = . — =
Statement Il: P x @ is perpendicularto P - Q).

A. Statement | is true , statement Il is true, statement Il
is a correct explanation for statement |I.

B. Statement | is true , statement Il is true, statement Il
is not a correct explanation for statement 1.

C. Statement | is true, statement Il is false.

D. Statement | is false, statement Il is true.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_tUvmM9eIKVwo

N o
3. Statement I: If two vectors a and b are such that

o s =
a +b|l=|a — b|, then the angle between
%

% .
a and bis90°.
%
Statementll: a + b = b + a.
A. Statement | is true , statement Il is true, statement Il
is a correct explanation for statement |I.
B. Statement | is true , statement Il is true, statement Il
is not a correct explanation for statement 1.
C. Statement | is true, statement Il is false.

D. Statement | is false, statement Il is true.

Answer: B



https://dl.doubtnut.com/l/_tUvmM9eIKVwo
https://dl.doubtnut.com/l/_qPUjDGg3g8Op

| @Y Watch Video Solution I

4. Statement I: A physical quantity cannot be called a

vector if its magnitude is zero.

Statement II: A vector has both magnitude and direction.

A. Statement | is true , statement Il is true, statement Il

is a correct explanation for statement |I.

B. Statement | is true , statement Il is true, statement Il

is not a correct explanation for statement 1.

C. Statement | is true, statement Il is false.

D. Statement | is false, statement Il is true.

Answer: D



https://dl.doubtnut.com/l/_qPUjDGg3g8Op
https://dl.doubtnut.com/l/_Fw5uyYKW52QD

| @Y Watch Video Solution

5. Statement I: Finite angular displacement is not a vector

quantity.

Statement Il: A vector must obey the proper law of

addition.

A. Statement | is true , statement Il is true, statement Il

is a correct explanation for statement I.

B. Statement | is true , statement Il is true, statement Il

is not a correct explanation for statement |I.

C. Statement | is true, statement Il is false.

D. Statement | is false, statement Il is true.


https://dl.doubtnut.com/l/_Fw5uyYKW52QD
https://dl.doubtnut.com/l/_r6FckFI2uu7X

Answer: A

o Watch Video Solution

6. Statement I: Vector sum of two vectors is always greater

than their vector difference.

— e
Statement Il: If A and B are perpendicular to each

- = - =
other, the magnitudes of A + B and A — B are the

same.
A. Statement | is true , statement Il is true, statement Il

is a correct explanation for statement I.
B. Statement | is true , statement Il is true, statement Il

is not a correct explanation for statement I.


https://dl.doubtnut.com/l/_r6FckFI2uu7X
https://dl.doubtnut.com/l/_8odW60zoC5IO

C. Statement | is true, statement Il is false.

D. Statement | is false, statement Il is true.

Answer: D

o Watch Video Solution

7. Statement I: (A x B) - (B x A)is — A*2B*sin’ . Here
0 is the angle between A and B.

Statement Il: (A X B) and (B x A) are two antiparallel
vectors provided A and B are neither parallel nor

antiparallel.

A. Statement | is true , statement Il is true, statement Il

is a correct explanation for statement |I.


https://dl.doubtnut.com/l/_8odW60zoC5IO
https://dl.doubtnut.com/l/_Wh21KWZGR8l8

B. Statement | is true , statement Il is true, statement Il

is not a correct explanation for statement .

C. Statement | is true, statement Il is false.

D. Statement | is false, statement Il is true.

Answer: A

o Watch Video Solution

8. Statement I: The horizontal range of a projectile is the
same for angles 30° and 60° of projection.
Statement Il: The horizontal range of projectile is

independent of the angle of projection.


https://dl.doubtnut.com/l/_Wh21KWZGR8l8
https://dl.doubtnut.com/l/_qZBHSoAvY0he

A. Statement | is true , statement Il is true, statement Il

is a correct explanation for statement I.

B. Statement | is true , statement Il is true, statement Il

is not a correct explanation for statement I.

C. Statement | is true, statement Il is false.

D. Statement | is false, statement Il is true.

Answer: C

o Watch Video Solution

9. Statement I: During the flight of a projectile, the

horizontal component of its velocity remains uniform .


https://dl.doubtnut.com/l/_qZBHSoAvY0he
https://dl.doubtnut.com/l/_bISvFkQfi6LN

Statement II: The vertical component of the velocity of a

projectile becomes zero at the highest point of its path.

A. Statement | is true , statement Il is true, statement Il

is a correct explanation for statement I.

B. Statement | is true , statement Il is true, statement Il

is not a correct explanation for statement 1.

C. Statement | is true, statement Il is false.

D. Statement | is false, statement Il is true.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_bISvFkQfi6LN

10. Statement I: Two orthogonal components of a force of
magnitude 25 N may be 24 N and 7N.

— —
Statement IE If |A§ = |

B§:1 then

2 2

- =
A x B = 1.

— =
e

A. Statement | is true , statement Il is true, statement Il

is a correct explanation for statement I.

B. Statement | is true , statement Il is true, statement Il

is not a correct explanation for statement |I.

C. Statement | is true, statement Il is false.

D. Statement | is false, statement Il is true.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_nWYmanrC3MhM

11. Statement I: The angle between the vectors

— N N — N ~ T
A =14+j7and B = j+ kis—.

3
— —
Statement Il: The angle between vector A and B is
4B
6 = cos ! '
AB

A. Statement | is true , statement Il is true, statement I

is a correct explanation for statement I.

B. Statement | is true , statement Il is true, statement Il

is not a correct explanation for statement 1.

C. Statement | is true, statement Il is false.

D. Statement | is false, statement Il is true.


https://dl.doubtnut.com/l/_nWYmanrC3MhM
https://dl.doubtnut.com/l/_GjqcCjd8715h

Answer: A

o Watch Video Solution

12. Statement I: The initial velocity of projectile
= <a% + b}) . The horizontal range becomes maximum
for a=b.

Statement II: for the same magnitude of initial velocity ,
the horizontal range of a projectile becomes maximum for

the angle 45° of projection.

A. Statement | is true , statement Il is true, statement Il

is a correct explanation for statement I.


https://dl.doubtnut.com/l/_GjqcCjd8715h
https://dl.doubtnut.com/l/_vGP9lq50oZDy

B. Statement | is true , statement Il is true, statement Il

is not a correct explanation for statement I.

C. Statement | is true, statement Il is false.

D. Statement | is false, statement Il is true.

Answer: D

o Watch Video Solution

Entrance Corner Multiple Correct Answers Type

1. In the following figure which of the statements are

correct?


https://dl.doubtnut.com/l/_vGP9lq50oZDy
https://dl.doubtnut.com/l/_K84FLdEF5wW6

_>
A. the sign of x-component of [ ; is positive and that

% . .
of [ 5 is negative
L.
) —
B. the signs of the y-component of [ ; and [ 5 are
positive and negative respectively
_ - =
C.the signs to x and y -components of [ { + [ 5 are

both positive

D. none of these

Answer: A::C

o View Text Solution



https://dl.doubtnut.com/l/_K84FLdEF5wW6

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

correct choices ?

A. angle of projection :0; > 0,

B. time of flight: T, > T5

C. horizontal range: Ry > R,

D. total energy: U; > U,

Answer: A::B

o Watch Video Solution



https://dl.doubtnut.com/l/_0exIVMJtsrJy
https://dl.doubtnut.com/l/_P0y5qTc0GLpi

— s
3. For two vectors A and B,

— =
A + B‘ is always true

when

- =
BBA | B
- = o s
C. |A‘ = |B‘ #0 and A and B are parallel or
antiparallel
o o
D. When either |A | or |B |is zero

Answer: B::D

o Watch Video Solution



https://dl.doubtnut.com/l/_P0y5qTc0GLpi

— - =
4. Given 7—|— b —|—€>—|—d = 0. Show that : the

magnitude of (?4—? equals the magnitude of

(?+?)

o Watch Video Solution

5. State which of the following statements are false. A

scalar quantity is one that

A.is conserved in a process

B. can never take negative values

C. must be dimensionless

D. has the same value for observers with different

orientations of axes


https://dl.doubtnut.com/l/_r4DM8DFiymTm
https://dl.doubtnut.com/l/_ORJMew2TR6t5

Answer: A::B::C

o View Text Solution

— — 9 9 9
6.1f the resultant of P and ) is R and if R = P* + Q)

— —
then find the angle between P and (.

o Watch Video Solution

— —
7. The magnitude of the vector product of A and B may

be

A. greater than AB

B. equal to AB


https://dl.doubtnut.com/l/_ORJMew2TR6t5
https://dl.doubtnut.com/l/_GsKUTEOZOOMz
https://dl.doubtnut.com/l/_Yq2Qa2AKSwZd

C.less than AB

D. zero

Answer: B::C::D

o Watch Video Solution

— N N N — N N ~
8IfA =51+ 67+ 3k and B = 61 — 25 — 6k, then

e o
A.A and B are perpendicular

e —
BBA xXxB =B x A

e o
C.A and B have the same magnitude

— =
D.A -B =0

Answer: A::D


https://dl.doubtnut.com/l/_Yq2Qa2AKSwZd
https://dl.doubtnut.com/l/_tOdF62bfkDvy

o Watch Video Solution

9. Two projectiles, thrown from the same point with the

same magnitude of velocity . Have angles 60° and 30° of

their projection. Then their

A. maximum height attained are the same

B. horizontal ranges are the same

C. magnitudes of velocity at the instants of hitting the

ground are the same

D. times of flight are the same

Answer: B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_tOdF62bfkDvy
https://dl.doubtnut.com/l/_hbA6AApZONKc

10. A body is projected with a velocity u at an angle 6 with
the horizontal . At t= 2s , the body makes an angle 30°
with the horizontal . 1 s later, it attains its maximum

height . Then

Au = 20,/3m/s

B.0 = 60°
C.0 = 45°

20
D.u=—m/s

V3

Answer: A::B

o Watch Video Solution



https://dl.doubtnut.com/l/_hbA6AApZONKc
https://dl.doubtnut.com/l/_qhMb8EuUPvFf
https://dl.doubtnut.com/l/_BnpyvnMuFPYm

— = — —
M. A | B,C iscoplanarwith A and B.Therefore,

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

o Watch Video Solution

Entrance Corner Comprehension Type

1. A farmer goes 500 m due north, 400 m due east and

200m due south to reach his field. He takes 20 min to


https://dl.doubtnut.com/l/_BnpyvnMuFPYm
https://dl.doubtnut.com/l/_UO6umpKyBGNp

reach the field .

How much distance has he to walk to reach the field ?

A.900 m

B. 1100 m

C.1300 m

D.700 m

Answer: B

o Watch Video Solution

2. A farmer goes 500 m due north, 400 m due east and

200m due south to reach his field. He takes 20 min to


https://dl.doubtnut.com/l/_UO6umpKyBGNp
https://dl.doubtnut.com/l/_oD89g9yV0s2u

reach the field .

What is the displacement from his house to the field ?

A.550 m

B. 700 m

C.500 m

D.714 m

Answer: C

o Watch Video Solution

3. A farmer goes 500 m due north, 400 m due east and

200m due south to reach his field. He takes 20 min to


https://dl.doubtnut.com/l/_oD89g9yV0s2u
https://dl.doubtnut.com/l/_6ZHwbrLAsHsn

reach the field .

What is the average speed of the farmer during the walk?

-1
A.35m - min

1
B.63m - min

-1

C.55m - min

D.65m - min

Answer: C

o Watch Video Solution

4. A farmer goes 500 m due north, 400 m due east and
200m due south to reach his field. He takes 20 min to

reach the field .


https://dl.doubtnut.com/l/_6ZHwbrLAsHsn
https://dl.doubtnut.com/l/_N44dAmIdmlkl

What is the average velocity of the farmer during the walk

?

~1
A . 27m - min

1
B.30m - min

-1

C.35m - min

D.25m - min

Answer: D

o Watch Video Solution

5. A man crosses a river in a boat. If he crosses the river in
minimum time he takes 10 min with a drift 120 m . If he

crosses the river taking the shortest path, he takes 12.5


https://dl.doubtnut.com/l/_N44dAmIdmlkl
https://dl.doubtnut.com/l/_16k0rEO9HtLc

min.

what is the width of the river ?

A. 250 m

B.200 m

C.300m

D.230 m

Answer: C

o Watch Video Solution

6. A man crosses a river in a boat. If he crosses the river in
minimum time he takes 10 min with a drift 120 m . If he

crosses the river taking the shortest path, he takes 12.5


https://dl.doubtnut.com/l/_16k0rEO9HtLc
https://dl.doubtnut.com/l/_G12lgDzgwwyL

min.

What is the velocity of the boat in still water ?

-1
A.21m - min

1
B.24m - min

-1

C.20m - min

D.18m - min

Answer: C

o Watch Video Solution

7. A man crosses a river in a boat. If he crosses the river in
minimum time he takes 10 min with a drift 120 m . If he

crosses the river taking the shortest path, he takes 12.5


https://dl.doubtnut.com/l/_G12lgDzgwwyL
https://dl.doubtnut.com/l/_zTKURPvLKD98

min.

What is the speed of the current ?

-1
A.13m - min

1
B.12m - min

-1

C.14m - min

D.15m - min

Answer: C

o View Text Solution

8. A particle is projected from the surface of the earth with
a speed of 20m - s ! at an angle 30° with the horizontal .

The time of flight of that particle is


https://dl.doubtnut.com/l/_zTKURPvLKD98
https://dl.doubtnut.com/l/_oTKEDzFRpxa4

A.3s

B.4s

C.2s

D.1s

Answer: B

o Watch Video Solution

9. A particle is projected from the surface of the earth with
a speed of 20m - s~ ! at an angle 30° with the horizontal .

The range of that particle is

A.10m

B. 12/2m


https://dl.doubtnut.com/l/_oTKEDzFRpxa4
https://dl.doubtnut.com/l/_oq3zxhtCux4m

C.20,/3m

D.30 m

Answer: C

o Watch Video Solution

10. A particle is projected from the surface of the earth
with a speed of 20m - s~ ' at an angle 30° with the
horizontal .
The maximum height the particle can reach is

A3m

B.7m

C.5m


https://dl.doubtnut.com/l/_oq3zxhtCux4m
https://dl.doubtnut.com/l/_S5C6KK0hztg8

D.12 m

Answer: B

° Watch Video Solution

Entrance Corner Integer Answer Type

1. A projectile is launched from the ground and it returns

to the ground level. The horizontal range of the projectile
is R=175 m . If the horizontal component of the projectile's
velocity at any instant is 25m - s ', then determine the

time of flight of the projectile.

o Watch Video Solution



https://dl.doubtnut.com/l/_S5C6KK0hztg8
https://dl.doubtnut.com/l/_fhnmPLDdyzAD

2. Two men are running on a straight north -south track.
The person A moves north with a speed of 5m - s ! while
B moves south with a speed of 2m - s~ '. Determint the
velocity ( magnitude only) of

(i) A with respect to B .

(ii) the ground with respect to A.

(iii) B with respect to A.

° Watch Video Solution

Examination Archive With Solutions Wbchse

— A oA
1. The angle subtended by the vector A = /37 — 7 with

the y-axis is


https://dl.doubtnut.com/l/_BNiejn7UlaQo
https://dl.doubtnut.com/l/_mH9jEbPLcFzd

A.60°

B. 240°

C.120°

D. 45°

Answer: C

o Watch Video Solution

2. Two non-collinear unit vector @ and b are such that

’5+IA) = /3. Find the angle between the two unit

vectors.

° Watch Video Solution



https://dl.doubtnut.com/l/_mH9jEbPLcFzd
https://dl.doubtnut.com/l/_yYWmEWJuUPpp
https://dl.doubtnut.com/l/_DQIzrLIvSbIB

3. The ratio between the values of cross product and dot

1
product of two vectors is — . The angle between then is

A.30°
B.45°
C.60°

D.120°

Answer: A

o Watch Video Solution

4, (2% + 3 — l%) N force is acting on a body of 10 kg mass,

if the body starts from rest, then after 20 sec what will be


https://dl.doubtnut.com/l/_DQIzrLIvSbIB
https://dl.doubtnut.com/l/_plMECwTSfEeM

its velocity ?

° Watch Video Solution

5. A body is projected with initial velocity u making an

angle 6 with the horizontal direction . Find the value of

for which the horizontal range becomes maximum . Find

the maximum range also.

o Watch Video Solution

then show

_|_

6. If

_|_
ST

Ql Ql

0
%
A.

ST

.
A x B = X

X

that

° Watch Video Solution



https://dl.doubtnut.com/l/_plMECwTSfEeM
https://dl.doubtnut.com/l/_QYXCkRkUg8hs
https://dl.doubtnut.com/l/_T4jFbEPoc7pU

— = = =
7. f A-B :‘A xB‘ then the angle between

Answer: D

° Watch Video Solution

— 7. > =
8 a x bisnotequalto b x a.Why?

o Watch Video Solution



https://dl.doubtnut.com/l/_v579DNloiGYv
https://dl.doubtnut.com/l/_S7PKWZ93nGJQ

9. Find a unit vector which is perpendicular to both

— ~ N ~ — n R ~
A =3i+j+2k and B = 2i — 2j + 4k.

o Watch Video Solution

10. Determine the relation between the kinetic energy of a
projectile at maximum height and at initial position for

maximum range.

° Watch Video Solution

11. What is null vector ?

o Watch Video Solution



https://dl.doubtnut.com/l/_S7PKWZ93nGJQ
https://dl.doubtnut.com/l/_eSRbwzZ9yadT
https://dl.doubtnut.com/l/_hsQHHFRub48w
https://dl.doubtnut.com/l/_ufdKgzLCWeAF

12. Which quantity remains unchanged in case of a

projectile ?

A. momentum

B. kinetic energy

C. vertical component of velocity

D. horizontal component of velocity

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_ufdKgzLCWeAF
https://dl.doubtnut.com/l/_5qptvtSo1HG3

13. Determine the wunit vector along the vector

— “ N ~
A =i+3j+ 4k

° Watch Video Solution

14. At what angle should the two forces

- = - =
(A + B) and (A — B) act so that their resultant

will be v/34% + B2

° Watch Video Solution

15. What do you mean by relative velocity ?

o Watch Video Solution



https://dl.doubtnut.com/l/_xQllGc1tgOxT
https://dl.doubtnut.com/l/_qw0GXlLCh41t
https://dl.doubtnut.com/l/_41c4c4GTRr0R

— N n ~
16.1f A = 0.41 4+ 0.37 + ck be a unit vector , then what is

the value of c ?

° Watch Video Solution

17. Find the angle between the two vectors

— R " “ — R n ~
A =3-25+3kand B =27+ + 3k

o Watch Video Solution

18. A particle is projected with an initial velocity u, making
an angle 6 with the horizontal. Find the equation of the

trajectory of the particle at any instant after the


https://dl.doubtnut.com/l/_KqeFiFi4iP3g
https://dl.doubtnut.com/l/_jPmgj1HEEhmK
https://dl.doubtnut.com/l/_CdjzY0eUhQQa

projection. Find expressions for the maximum height

gained by the particle and its horizontal range.

° Watch Video Solution

19. What are the quantities that remain constant during

the motion of the particle ? [(2+1+1)+1]

o Watch Video Solution

Examination Archive With Solutions Wbjee

1. Consider three vectors

— . R " — . R “ — n “ ~
A=71+j-2kB=%—j+kand C =2i—3j+ 4k


https://dl.doubtnut.com/l/_CdjzY0eUhQQa
https://dl.doubtnut.com/l/_202Afb48aYtO
https://dl.doubtnut.com/l/_c36II41C5PeU

— - =
. A vector X of the form aA + B (a and 8 are

_>
numbers ) is perpendicular to C' . The ratio of @ and S is

Al:1
B.2:1
C.—1:1

D.3:1

Answer: A

o Watch Video Solution

2. A cricket ball thrown across a field is at heights
hi and hy from the point of projection at times ¢; and i,

respectively after the throw. The ball is caught by a fielder


https://dl.doubtnut.com/l/_c36II41C5PeU
https://dl.doubtnut.com/l/_8ofW9DpUvCHF

at the same height as that of projection. Time of flight of

the ball in this journey is

hltg — hzt%
hits — hoty
hits + hat?
hat1 + hito
hqts + hot?
hity + haty
hit] — hot)
hit; — hot

Answer: A

o View Text Solution

3. Partical A moves along x -axis with a uniform velocity of
magnitude 10 m/s . Particle B moves with uniform velocity

20 m/s along a direction making an angle of 60° with the


https://dl.doubtnut.com/l/_8ofW9DpUvCHF
https://dl.doubtnut.com/l/_mh0alnDl8Sne

positive direction of x-axis as shown in the figure 2.87 . The

relative velocity of B with respect of that of Ais

L

L

A. 10 m/s along x-axis

B. 10,/3m / s along y-axis (perpendicular to x-axis)

C.10,/5m /s along the bisection of the velocities of A
and B

D. 30 m/s along negative x-axis

Answer: B

o View Text Solution



https://dl.doubtnut.com/l/_mh0alnDl8Sne

— —
vectors A and B are such

|A +B |

The angle between two vectors will be
A.0°
B.60°

C.90°

D. 45°

Answer: C

that

o Watch Video Solution



https://dl.doubtnut.com/l/_EDwV7M86NiBP

5. Three vectors
— N S . - .
A=ar+j+k,B=14+bj+kand C =1+ j5+ck
are mutually perpendicular (5,3 and k are unit vectors
along X, Y, and Z axis respectively).

The respective values of a,b and c are

A.0,0,0

B 1 -1 -1

T2

C.1,-1,1

o 1 1 1

272’2
Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_kJmu6EatWazk
https://dl.doubtnut.com/l/_sa29jya4CUS4

6.1n a triangle ABC the sides AB and AC are represented by
the vectors 3¢+ 7+ k and 7 + 25 + k respectively.

Calculate the angle ZABC.

5
A.cos 1,/ —
COS 1

/ 6
B. cos -1 —_
90° 0
CcoS 1—
180° — cos ! o
COS —1

Answer: A

—

o Watch Video Solution

Examination Archive With Solutions Aipmt


https://dl.doubtnut.com/l/_sa29jya4CUS4
https://dl.doubtnut.com/l/_DIfHIiunZACa

1. A projectile is fired from the surface of the earth with a
velocity of 5m - s ! and angle § with the horizontal .

Another projectile fired from another planet with a
velocity of 3m - s~ ! at the same angle follows a trajectory
which is identical with the trajectory of the projectile fired
from the earth. The value of the acceleration due to
gravity on the planet is (in m- 3_2) (given

g=19.8m- 5?2

A.35
B.59
C.16.3

D. 110.8

Answer: A



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

| €Y Watch Video Solution I

2. A particle is moving such that its position coordinates
(xy) are (2m,3m) at time t=0 , (6m,7m) at time t=2s and

(13m 14m) at time t=>5s.

%
Average velocity vector (V av) from t=0 to t=5s is

%(13z+143)
5.5 (i+3)
¢.2(i+j)
22

<o
b)

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_DIfHIiunZACa
https://dl.doubtnut.com/l/_BQXEGSLKV22C

3. A ship A is moving Westwards with a speed of 10 km/h
and a ship B 100 km South of A is moving northwards with
a speed of 10 km/h . The time after which the distance

between them becomes shortest is

A.Oh

B.5h

C.5v/2h

D. 104/2h

Answer: B

° View Text Solution

Examination Archive With Solutions Neet


https://dl.doubtnut.com/l/_SzKXnEin1OFT

1. If the magnitude of sum of two vectors is equal to the

magnitude of difference of the two vectors , the angle

between these vectors is

A.90°

B.45°

C.180°

D.0°

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_9zgpFixeFO1s

2. A ball of mass 1 kg is thrown vertically upwards and
returns to the ground after 3 seconds. Another ball,
thrown at 60° with vertical also stays in air for the same
time before it touches the ground . The ratio of the two
heights are

Al:3

B.1:2

C.1:1

D.2:1

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_qPYZdieeRohn
https://dl.doubtnut.com/l/_0EkHOHUkR5p5

3. The angle between
— = - = =
A —B and A x B is (A #B)

A. 60°

B.90°

C.120°

D. 45°

Answer: B

o Watch Video Solution

4. The moment of the force, vevF = 41 + 53 — 6k at

(2,0,-3), about the point (2,-2,-2) is given by


https://dl.doubtnut.com/l/_0EkHOHUkR5p5
https://dl.doubtnut.com/l/_rAVcOLMwh3LT

A —Ti — 8] — 4k
B.—47 — j — 8k
C.—8i —4j — Tk

D.—7i —4j — 8k

Answer: D

o Watch Video Solution

1. A body is projected horizontally from the top of a

building of height h. Velocity of projection is u. Find

o View Text Solution



https://dl.doubtnut.com/l/_rAVcOLMwh3LT
https://dl.doubtnut.com/l/_TKZamQAQ2OKh

2. A body is projected horizontally from the top of a
building of height h. Velocity of projection is u. Find the

time it will take to reach the ground,

o Watch Video Solution

3. A body is projected horizontally from the top of a
building of height h. Velocity of projection is u. Find the
horizontal distance between the foot of the building and

the ground where it will strike.

o Watch Video Solution



https://dl.doubtnut.com/l/_TKZamQAQ2OKh
https://dl.doubtnut.com/l/_kqPeCW0hKD1X
https://dl.doubtnut.com/l/_GB5fCnm9fObl

4. A body is projected horizontally from the top of a
building of height h. Velocity of projection is u. Find

velocity with which the body will reach the ground.

o Watch Video Solution

5. Explain why it is easier to pull a lawn mower than to

push it.

o Watch Video Solution

6. On a two-lane car A is travelling with a speed of 36
km.h™! . Two cars B and C approach car A in opposite

directions with a speed of 54 km.h ™! each. At a certain


https://dl.doubtnut.com/l/_huyJ8sfoqoGi
https://dl.doubtnut.com/l/_Cta7Jr9cA0ES
https://dl.doubtnut.com/l/_sZP4HYha9bsL

instant when the distance AB is equal to AC both being 1
km, B decides to overtake A before C does. What minimum

acceleration of car B is required to avoid an accident?

° Watch Video Solution

7. Prove that the path of projectile is parabolic.

o Watch Video Solution

~NJ

8. Find the condition for which

- = - =
A+B|=|4-B

° Watch Video Solution



https://dl.doubtnut.com/l/_sZP4HYha9bsL
https://dl.doubtnut.com/l/_E9b04ZgQxVdL
https://dl.doubtnut.com/l/_QHkxrHAgZfPY

9. Two paraller rail tracks run north south . Train A moves
north with a speed of 54km /h and train B moves south

with a speed of 90 km/h . What is the

° View Text Solution

10. velocity of B with respect to A

o View Text Solution

11. velocity of ground with respect to B

° View Text Solution



https://dl.doubtnut.com/l/_y2cJuD57IxJM
https://dl.doubtnut.com/l/_nOhz36gBT8xW
https://dl.doubtnut.com/l/_726uhuXGd8x2

12. velocity of a monkey, running on the roof of the train A
against its motion with a velocity of 18 km/h with respect
to the train, as observed by a man standing on the

ground.

o View Text Solution

13. What is a projectile ? Obtain an expression for:
maximum height , time of flight and the horizontal range

when a projectile is fired at an angle 6 with the horizontal.

o Watch Video Solution



https://dl.doubtnut.com/l/_vAGzNzmizZ85
https://dl.doubtnut.com/l/_tGhlcpWMV1ka

14. Is it possible to have constant of change of velocity

when velocity changes both in magnitude and direction ?

o View Text Solution

15. What are two angles of projection of a projectile

projected with velocity 30 m/s , so that the horizontal

range is 45m . Take g = 1022.
s

o Watch Video Solution

16. If a projectile has a constant initial speed and angle of

projection, find the relation between the changes in the


https://dl.doubtnut.com/l/_O1jQRlh4D8Pl
https://dl.doubtnut.com/l/_cFf9LxP7iDYb
https://dl.doubtnut.com/l/_s97Ynw48CEdI

horizontal range due to change in acceleration due to

gravity.

o Watch Video Solution

17. An old man walks 10 m due east from his house and
then turns to his left at an angle of 60° with east. He then
walks 10 m in that direction and falls down on the ground
and got injured. His grandson observing him moves
straight towards him from the initial position of his
grandfaher, helped him to stand and take him safely to

home .

o View Text Solution



https://dl.doubtnut.com/l/_s97Ynw48CEdI
https://dl.doubtnut.com/l/_Y96PvuNyS8Uy

18. Should the boy follow the same path followed by the

old man ? If not, why?

° View Text Solution

19. What are the values you suggest for boy reply ?

o View Text Solution



https://dl.doubtnut.com/l/_GhsP46AgQdup
https://dl.doubtnut.com/l/_f5I7y1Yy1NRj

