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PHYSICS

BOOKS - DISHA PUBLICATION PHYSICS
(HINGLISH)

MOTION IN A PLANE

Jee Main 5 Years At A Glance

— R R — ~ -
1 Let A :(z’+j) and,B:(2z'—j).

%
The magnitude of a coplanar vector C' such


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_c1J8gsWPqHcT
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Answer: A

Ql

— =
= A - B,is given by :

o Watch Video Solution



https://dl.doubtnut.com/l/_c1J8gsWPqHcT

%
2. A vector A ur is rotated by a small angle

A @radian ( A 0 < 1) to get a new vector B

— =

In that case |B — A | is:

TN
R
|
I

D.O

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_i9L407gherQV

3. If a body moving in circular path maintains
constant speed of 10 ms ™!, then which of the
following correctly describes relation between
acceleration and radius ?

A. Ll

B. L

C. L

D. L.

Answer: C

l o Watch Video Solution


https://dl.doubtnut.com/l/_A3XSL1ENSyCB

4.The initial speed of a bullet fired from a rifle
is 630 m/s. . The rifle is fired at the centre of a
target 700 m away at the same level as the
target. How far above the centre of target, the
rifle must be aimed in order to hit the target?
A.1.0m
B.42m

C.61m

D.9.8 m


https://dl.doubtnut.com/l/_A3XSL1ENSyCB
https://dl.doubtnut.com/l/_oBBWQLjQKNjn

Answer: C

o Watch Video Solution

5. The position of a projectile launched from
the origin at t = 0 is given by s= (40'2 + 503)m
at t = 2s. if the projectile was launched at an
angle 0 from the horizontal, then fis (take g =

10 ms 2

A. tan_1

B.tan !

N W


https://dl.doubtnut.com/l/_oBBWQLjQKNjn
https://dl.doubtnut.com/l/_Er8DETnMNK1f

C.tan !

ST EUNEONS N

D. tan_1

Answer: C

° Watch Video Solution

Exercise 1 Concept Builder Topicwise

1. Which of the following conditions are

sufficient and essential for a quantity to be a

vector?



https://dl.doubtnut.com/l/_Er8DETnMNK1f
https://dl.doubtnut.com/l/_VMLLyKaSLDpI

A. Magnitude and direction only

B. Magnitude and addition, subtraction,

multiplication by rules of algebra

C. Magnitude, direction, and addition,

subtraction and multiplication by vector

laws

D. Magnitude, direction and combination

of vectors by rules of algebra

Answer: C

° Watch Video Solution



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

N (e
2.letC = A + B

%
A ‘C’ is always greater than |A

A ‘

B.it is possible to have and

— —
C’<‘A

e| <[
— =
C. C’ is always equalto A + B

— — =
D.C isneverequalto A + B

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_VMLLyKaSLDpI
https://dl.doubtnut.com/l/_Aanr5ARvm2SV

— — _
3. A and B are two vectors and 6 is the

angle between them, if
— = — =
‘A X B‘ = \/§<A : B) the value of 8 is:-
A.45°
B.30°
C.90°

D.60°

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_Aanr5ARvm2SV
https://dl.doubtnut.com/l/_nUG8DcP6PGoO

— .
4.1f a, b and c are unit vectors such that
— 7 =
a+ b+ c¢c =0, then the value of
— T = = =
a.b+b.c +c.alis



https://dl.doubtnut.com/l/_nUG8DcP6PGoO
https://dl.doubtnut.com/l/_CFl4d5FzbCT3

L ' Watch Video Solution J

5. Two forces are acting as shown in figure. The

resultant of the two forces is

9

A.5/3N
B.104/3N
C.5y/bN

D. None of these

Answer: B



https://dl.doubtnut.com/l/_CFl4d5FzbCT3
https://dl.doubtnut.com/l/_GR3kLfhKr0RX

I o View Text Solution

6. What is the area of triangle formed by

— . . . — . .
A =21 —3j5+4k and B = ¢ — k and their

Resultant ?

A. 4/13.5 units

B. 13.5 units

C. 4/38.7 units

D. 38.7 units

Answer: A


https://dl.doubtnut.com/l/_GR3kLfhKr0RX
https://dl.doubtnut.com/l/_wWmrd2KVK1Qh

° Watch Video Solution

o . . o . .
7.1fA =41 +65and B = 21 + 3 .Then

_>
. B =29

S

A.

S
X
W)
|

O
S
I
I

- =
D. angle between A and B is 30°

Answer: B

l o Watch Video Solution


https://dl.doubtnut.com/l/_wWmrd2KVK1Qh
https://dl.doubtnut.com/l/_WEIsETmqNLCn

8. Following three forces keep a body in
equilibrium.

— ~ N A~ N A
Fi1=1+3j+2k F o =31 — 4k and

— . . .
F 3 =ai1 — 35 + 2k, then the value of a is


https://dl.doubtnut.com/l/_WEIsETmqNLCn
https://dl.doubtnut.com/l/_1Qp3MxBkDxen

Answer: D

o Watch Video Solution

9. Forces of 4 N and 5 N are applied at origin

along X-axis and Y-axis

resultant force will be

5

A VAN, tan-! (Z

B. V41N, tanl(

ol e ol ~— —

4

5
C. — /41N, ta,nl( )
D. — /41N, tan_l( )

respectively. The


https://dl.doubtnut.com/l/_1Qp3MxBkDxen
https://dl.doubtnut.com/l/_nnKwGwHc1Sxq

Answer: A

o Watch Video Solution

10. The vector 7 — ai + 23’ + Bl; lies in the

= s — N
plane of vectors b =4+ +jand ¢ =5+ k

and bisects the angle between 7 and ?
Then which one of the following gives possible
values o «a and B7(A)alpha=2, beta=1(B)
alpha=1, beta=1(C)alpha=2, beta=1(D)alpha=1,

beta=2"


https://dl.doubtnut.com/l/_nnKwGwHc1Sxq
https://dl.doubtnut.com/l/_DYjCMqL8efXc

Aa=20=2

Ba=10=2

Ca=203=1

Da=1,8=1
Answer: D

o Watch Video Solution

11. The linear velocity of a rotating body is

: — = = — .
given by v = w X r, where w is the

angular velocity and r is the radius vector.


https://dl.doubtnut.com/l/_DYjCMqL8efXc
https://dl.doubtnut.com/l/_fVo8NCYJKzAu

The angular velocity of a body s
— 2 ~ - .
w =1 —27+ 2k and the radius vector
7 = 43' — 3]%,then ‘7‘ Is-

A. /29 units

B. {/31 units

C. /37 units
D. \/éﬁ units

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_fVo8NCYJKzAu
https://dl.doubtnut.com/l/_lYj7QG4E7r61

12. The angles which the vector

A =31+ 63’ + 2k makes with the co-ordinate

axes are
3 4 1

A. cos_17, cos_17, cos_17

3 6 2

B.cos_17, cos_17, cos_17

4 5 3

C. cos_17, cos_17, cos_17

D. None of these

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_lYj7QG4E7r61
https://dl.doubtnut.com/l/_G7iKzFODBs85

13. The resultant of ? and ? makes angle

awith ? and 8 with ?.Then

A. 01 cannot be less than 6,

B. If 91 < 92 then <

S o ©f

%

P

%
C.If 91 < 92 then |P | >

—

P

D. If 91 = 92 then

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_G7iKzFODBs85
https://dl.doubtnut.com/l/_fF1UVI3H0ir2

14. A vector of magnitude b is rotated through
angle 6. What is the change in magnitude of

the vector?

A. 2bsi 6
. 2bsin

B. 2b d
. 2bcos 5
C. 2bsinf

D. 2bcos 6

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_fF1UVI3H0ir2
https://dl.doubtnut.com/l/_3UFRJxKceclo

B. P+Q

PQ
.P2 2 o=
c [T

D. [P* + Q° + v/2PQ)]

1
2

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_3UFRJxKceclo

16. P ,Q and R are three coplanar forces acting
at a point and are in equilibrium. Given
P=1.9318 kg wt, sinf; = 0.9659, the value of R is

(in kg wt)

A. 0.9659

B.2

Answer: C


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

° View Text Solution

— = s

17. Three vectors A, B and C satisfy the
— = — =

relation A.B =0 and A.C = The

% .
vector A is parallel to

>
Q
)
o
Ql

w, Wl =] Wl
X

X+
Ql Q )

N

o

Answer: D


https://dl.doubtnut.com/l/_MNOZwXxpjITw
https://dl.doubtnut.com/l/_DJGU8H5odDAi

° Watch Video Solution

18. If rain falls vertically with a velocity V,. and

wind blows with a velocity V,, from east to

west, then a person standing on the roadside

should hold the umbrella in the direction

A tanf = ﬁ
Vo
B.tanf@ = Vr
Vw
C.tan@ = Vrw
Vil + Vi
D.tanf = Vr



https://dl.doubtnut.com/l/_DJGU8H5odDAi
https://dl.doubtnut.com/l/_KOtP8Ehj9sjv

Answer: A

o Watch Video Solution

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

of the following is correct ?


https://dl.doubtnut.com/l/_KOtP8Ehj9sjv
https://dl.doubtnut.com/l/_NxdWsh5UwIix

A. He should start normal to the river bank

B. He should start in such a way that, he

moves normal to the bank, relative to

the bank.

C.He should start in a particular

(calculated) direction making an obtuse

angle with the direction of water current

D. The man cannot cross the river, in that

way

Answer: D


https://dl.doubtnut.com/l/_NxdWsh5UwIix

° Watch Video Solution

20. A ship A is moving westwards with a speed
of 10kmh ! and a ship B 100 km south of A, is
moving northwards with a speed of 10kmh ~*
The time after which the distance between

them becomes shortest, is

A.5h

B.5v/2h

C.104/2 h


https://dl.doubtnut.com/l/_NxdWsh5UwIix
https://dl.doubtnut.com/l/_jZhlTIaB7gdU

D.Oh

Answer: A

° Watch Video Solution

21. A boat is moving with a velocity 2i + 3j with
respect to ground. The water in the river is
moving with a velocity -2i - 3j with respect to
ground. The relative velocity of the boat with

respect to water is

A. 4


https://dl.doubtnut.com/l/_jZhlTIaB7gdU
https://dl.doubtnut.com/l/_OhVX0SsdCyPQ

B. —4j + 6]

C. 4j+6j

Answer: C

o Watch Video Solution

22. A boat which has a speed of 6km/h in still
water crosses a river of width 1 km along the
shortest possible path in 20 min. the velocity

of the river water in km/h is


https://dl.doubtnut.com/l/_OhVX0SsdCyPQ
https://dl.doubtnut.com/l/_k3fvamEjgbUE

A5

B.4

C.3

D. 1

Answer: A

o Watch Video Solution

23. A boat B is moving upstream with velocity
3 m/s with respect to ground. An observer

standing on boat observes that a swimmer S is


https://dl.doubtnut.com/l/_k3fvamEjgbUE
https://dl.doubtnut.com/l/_dvuln98wEIDM

crossing the river perpendicular to the
direction of motion of boat. If river flow
velocity is 4 m/s and swimmer crosses the

river of width 100 min 50 sec, then

A. velocity of swimmer w.rt ground is /13
m/s

B. drift of swimmer along river is zero

C. drift of swimmer along river will be 50 m

D. velocity of swimmer w.r.t ground is 2 m/s


https://dl.doubtnut.com/l/_dvuln98wEIDM

Answer: A

o View Text Solution

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

other boy in a time t,where t is :

a2

/ 2
v? 4 ]

A.



https://dl.doubtnut.com/l/_dvuln98wEIDM
https://dl.doubtnut.com/l/_ce3k8yVm7MLN

Answer: D

o Watch Video Solution

25. A bus is moving on a straight road towards
north with a uniform speed of 50 km /hour

turns through 90°. If the speed remains


https://dl.doubtnut.com/l/_ce3k8yVm7MLN
https://dl.doubtnut.com/l/_cIum0AkkHpVf

unchanged after turning, the increase in the

velocity of bus in the turning process is

A. 70.7 km/hour along south-west direction

B. zero

C. 50 km/hour along west

D. 70.7 km/hour along north-west direction.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_cIum0AkkHpVf

26. Two cars are moving in the same direction
with the same speed 30km /hr. They are
separated by a distance of 5km, the speed of a
car moving in the opposite direction of it
meets these two cars at an interval of 4

minutes, will be.

A. 40 km/hr

B. 45 km/hr

C.30 km/hr

D. 15 km/hr


https://dl.doubtnut.com/l/_VTT4hTsiqWGP

Answer: B

o Watch Video Solution

27. A particle moves in a plane with constant

acceleration in a direction different from the

initial velocity. The path of the particle will be

A. straight line

B. arc of a circle

C. parabola

D. ellipse


https://dl.doubtnut.com/l/_VTT4hTsiqWGP
https://dl.doubtnut.com/l/_M9ayMnwfC50F

Answer: C

o Watch Video Solution

28. A particle reaches its highest point when it

has covered exactly one half of its horizontal

range. The corresponding point on the

displacement -time graph is charecterized by :
A. negative slope and zero curvature

B. zero slope and negative curvature

C. zero slope and positive curvature


https://dl.doubtnut.com/l/_M9ayMnwfC50F
https://dl.doubtnut.com/l/_ysw1ALcwvvBk

D. positive slope and zero curvature

Answer: C

o Watch Video Solution

29. The range of a projectile, when launched at
an angle of 15° with the horizontal is 1.5 km.
what is the range of the projectile, when
launched at an angle of 45° to the horizontal

with the same speed ?

A. 1.5 km


https://dl.doubtnut.com/l/_ysw1ALcwvvBk
https://dl.doubtnut.com/l/_aG1idSWeNEV1

B. 3.0km

C.6.3 km

D. 0.75 km

Answer: B

o Watch Video Solution

30. a body is thrown horizontally with a

velocity ,/2gh from the top of a tower of

height h. It strikes the level gound through


https://dl.doubtnut.com/l/_aG1idSWeNEV1
https://dl.doubtnut.com/l/_gfGndQpDlIEt

the foot of the tower at a distance x from the

tower. The value of x is :-

Answer: C

° Watch Video Solution



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

31. A projectile is thrown at an angle of 40°
with the horizontal and its range is R;.
Another projectile is thrown at an angle of
40° with the vertical and its range is Ry. What
is the relation between R; and R, ?

(projection speed is same in both cases)

B.R, = 2R,
C.2R, = R,

D.RR; = 4R, /5


https://dl.doubtnut.com/l/_PxUPFAnu3XKJ

Answer: A

o Watch Video Solution

32. The equation of a projectile s

2
I
yZﬂw—gT

the angle of projection is:-

1
A tanf = —
V3
B.tanf = /3

c
2


https://dl.doubtnut.com/l/_PxUPFAnu3XKJ
https://dl.doubtnut.com/l/_VZn9jI7XRUjw

D. zero

Answer: B

° Watch Video Solution

33. A gun fires two bulets at 60° and 30°
with the horizontal The bullets strike at some
horizontal distance. The ratio of maximum

height for the two bullet is

A2:1


https://dl.doubtnut.com/l/_VZn9jI7XRUjw
https://dl.doubtnut.com/l/_KUSgMwTVibID

B.3:1

C.4:1

D.1:1

Answer: B

o Watch Video Solution

34. A projectile thrown with a speed v at an
angle 6 has a range R on the surface of earth.
For same v and 6, its range on the surface of

moon will be


https://dl.doubtnut.com/l/_KUSgMwTVibID
https://dl.doubtnut.com/l/_SyS2aAFx6Z8n

A.R/6

B.R

C.6R

D. 36R

Answer: C

o Watch Video Solution

35. An object is projected with a velocity of

20—~ making an angle of 45° with horizontal.
s

The equation for the trajectory s


https://dl.doubtnut.com/l/_SyS2aAFx6Z8n
https://dl.doubtnut.com/l/_4x4OON2SAiQH

h = Az — Bx* where h is height, x is
horizontal distance, A and B are constants. The
ratio A:B is (g = ms_2)

A l:5

B.5:1

C.1:40

D.40:1

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_4x4OON2SAiQH
https://dl.doubtnut.com/l/_HXBdWfogjUB9

36. A particle is projected with a velocity v such
that its range on the horizontal plane is twice
the greatest height attained by it. The range
of the projectile is (where g is acceleration due

to gravity)

Answer: A

[ 1


https://dl.doubtnut.com/l/_HXBdWfogjUB9

I O Watch Video Solution

37. A ball is thrown from the ground with a
velocity of 20,/3 m/s making an angle of 60°
with the horizontal. The ball will be at a height
of 40 m from the ground after a time t equal

to (g = 10ms_2)

A. \/5 sec

B. /3 sec
C. 2 sec

D. 3 sec


https://dl.doubtnut.com/l/_HXBdWfogjUB9
https://dl.doubtnut.com/l/_NmMkMhVpFUOy

Answer: C

o Watch Video Solution

38. Abomb is dropped on an enemy post by an
aeroplane flying. With a horizontal velocity of
60km/hr and at a height of 490 m. how far the
aeroplane must be from the enemy post at the
time of dropping the bomb, so that it may

directly hit the target? (g = 9.8m /s*)

400
A. —m

3


https://dl.doubtnut.com/l/_NmMkMhVpFUOy
https://dl.doubtnut.com/l/_73G40OxzpSZw

500
B.—m

1700
C.—m

D.498 m

Answer: B

o Watch Video Solution

39. A body is projected horizontally from a
point above the ground and motion of the
body is described by the equation x=2t,

Yy = 5t where x, and y are horizontal and


https://dl.doubtnut.com/l/_73G40OxzpSZw
https://dl.doubtnut.com/l/_cLzcyzwJKOJf

vertical coordinates in metre after time t. The

initial velocity of the body will be

A. /29 m/s horizontal
B. 5m/s horizontal
C.2m/s vertical

D. 2 m/s horizontal

Answer: D

o Watch Video Solution



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

40. A projectile thrown with velocity v making
angle 6 with vertical gains maximum height H
in the time for which the projectile remains in

air, the time period is

A. \/Hcosé?/g

B. \/2Hcosé?/g

C../4H /g
D.,/8H /g

Answer: D

I ° Wiak hh \AAaA CAaliikianm



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

YVOILLIL VI INAGINIE L )

41. A boy aims a gun at a bird from a point, at
a horizontal distance of 100m. If the gun can
impart a velocity of 500m /sec to the bullet, at
what height above the bird must he aim his
gun in order to hit it?

A.10.4 cm

B.20.35cm

C.50cm

D. 100 cm


https://dl.doubtnut.com/l/_sCsTYwDsmJGC
https://dl.doubtnut.com/l/_m1C7O6OA7yvY

Answer: B

o Watch Video Solution

42. A man standing on the roof of a house of
height h throws one particle vertically
downwards and another particle horizontally
with the same velocity u . The ratio of their
velocities when they reach the earth's surface

will be

A. \/2gh—|—u2:u


https://dl.doubtnut.com/l/_m1C7O6OA7yvY
https://dl.doubtnut.com/l/_sG8eOw86kNVk

B.1:2

C.1:1

D. \/Zgh—l—u2:\/29_h

Answer: C

o Watch Video Solution

43. Initial velocity with which a body is
projected is 10 m/sec and angle of projection
is 60°, find the range R

Lo


https://dl.doubtnut.com/l/_sG8eOw86kNVk
https://dl.doubtnut.com/l/_y89covLoDR9E

Answer: D

o View Text Solution

44. A projectile can have same range R for two

angles of projection. It t; and % are the times


https://dl.doubtnut.com/l/_y89covLoDR9E
https://dl.doubtnut.com/l/_V2XvXMw4Qpft

of flight in the two cases, then what is the
product of two times of flight ?
A. tltz X R2
B.tltz x R
1
C. tltz X —

R

1
D. tltz X ﬁ

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_V2XvXMw4Qpft

45, A ball rolls off top of a staircase with a
horizontal velocity ums . If the steps are h
metre high and b mere wide, the ball will just

hit the edge of nth step. Find the value of n.

2hu
An=——
gb?
2hu?
.n =
gb
2hu?
C.n=
gb’
hu?
D.n = ——
gb?
Answer: C

I ° Wiak hh \tAAA CAaliikianm


https://dl.doubtnut.com/l/_aSTQNcP8eYAo

YVOILLIL VI IAGINIE L )

46. A water fountain on the ground sprinkles
water all around it. If the speed of water
coming out of the fountains is v, the total area

around the fountain that gets wet is:


https://dl.doubtnut.com/l/_aSTQNcP8eYAo
https://dl.doubtnut.com/l/_5sUgXa2wicHb

Answer: A

o Watch Video Solution

47. A ball projected from ground at an angle of
45° just clears a wall infront. If point of
projection is 4m from the foot of wall and ball
strikes the ground at a distance of 6m on the

other side of the wall, the height of the wall is

A 44 m

B.24 m


https://dl.doubtnut.com/l/_5sUgXa2wicHb
https://dl.doubtnut.com/l/_VuqbGEZRNXXJ

C.3.6m

D.1.6 m

Answer: B

o Watch Video Solution

48. A boy can throw a stone up to a maximum
height of 10 m. The maximum horizontal
distance that the boy can throw the same

stone up to will be:


https://dl.doubtnut.com/l/_VuqbGEZRNXXJ
https://dl.doubtnut.com/l/_x3BK2Maad6Ck

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

D.20m

Answer: D

o Watch Video Solution

49, A ball thrown down the incline strikes at a
point on the incline 25m below the horizontal

as shown in the figure. If the ball rises to a


https://dl.doubtnut.com/l/_x3BK2Maad6Ck
https://dl.doubtnut.com/l/_VShqziQpba9E

maximum height of 20 m above the point of
projection, the angle of projection a (with
horizontal x-axis) is

=

A.tan !

—_
wlo olw Aw s~

B.tan

C. tan_1

D. tan_1

Answer: A

o View Text Solution



https://dl.doubtnut.com/l/_VShqziQpba9E

50. An artillary piece which consistently shoots
its shells with the same muzzle speed has a
maximum range R. To hit a target which is
R /2 from the gun and on the same level, the

elevation angle of the gun should be

A.15°

B.45°

C.30°

D. 60°


https://dl.doubtnut.com/l/_VShqziQpba9E
https://dl.doubtnut.com/l/_Tl4kFdI1uYot

Answer: A

o Watch Video Solution

51. In uniform circular motion

A.both velocity and acceleration are
constant

B. acceleration and speed are constant but
velocity changes

C. both acceleration and velocity change


https://dl.doubtnut.com/l/_Tl4kFdI1uYot
https://dl.doubtnut.com/l/_AcIat84Gc3KA

D.both acceleration and speed are

constant

Answer: C

o Watch Video Solution

52. A particle moves in a circle of radius 4 cm
clockwise at constant speed 2 cm/s. If T and y
are unit acceleration vectors along X and Y-
axis respectively (in cm/s2), the acceleration

of the particle at the instant half way between


https://dl.doubtnut.com/l/_AcIat84Gc3KA
https://dl.doubtnut.com/l/_RRJVffTv2tYY

P and Q is given by
&2

Answer: C

° View Text Solution



https://dl.doubtnut.com/l/_RRJVffTv2tYY

53. An aircraft executes a horizontal loop of
radius 1 km with a steady speed of 900kmh ~*.
Compare its centripetal acceleration with the
acceleration due to gravity.

A.6.38

B.9.98

C.11.33

D. 1213

Answer: A

I ° Wiak hh \tAAA CAaliikianm



https://dl.doubtnut.com/l/_BEv102yfZSXV

YVCILLIL VI INAGINIE L )

54. A particle moving along the circular path
with a speed v and its speed increases by g in
one second. If the radius of the circular path
be r, then the net acceleration of the particle

is:



https://dl.doubtnut.com/l/_BEv102yfZSXV
https://dl.doubtnut.com/l/_ug6BtJjfPRd0

Answer: C

o Watch Video Solution

55. A particle P is moving in a circle of radius r
with a uniform speed u. C is the centre of the
circle and AB is diameter. The angular velocity
of P about A and V are in the ratio :

Al:1

B.1:2

C.2:1


https://dl.doubtnut.com/l/_ug6BtJjfPRd0
https://dl.doubtnut.com/l/_vHYElZ0dY3zK

D.4:1

Answer: B

° Watch Video Solution

56. A particle moves in a circle of radius 25 cm
at two revolutions per sec. The acceleration of
the particle in m / s? is:

A.

B. 872


https://dl.doubtnut.com/l/_vHYElZ0dY3zK
https://dl.doubtnut.com/l/_QHPwwnpOK9kB

C. 472

D. 272

Answer: C

o Watch Video Solution

57. A wheel rotates with a constasnt
acceleration of 2.Ora—2. If the wheel starts
S

from rest, how many evolutions wil it make in

the first 10 senconds?


https://dl.doubtnut.com/l/_QHPwwnpOK9kB
https://dl.doubtnut.com/l/_Rh0AO5RUJidw

A .32

B. 24

C.16

D.8

Answer: C

° Watch Video Solution

58. A car is moving in a circular path of radius

500m with a speed of 30m /s. If the speed is


https://dl.doubtnut.com/l/_Rh0AO5RUJidw
https://dl.doubtnut.com/l/_VWTnfU1M7CrC

increased at the rate of 2m /s, the resultant

acceleration will be .

A.4.7m / s
B.3.8m /s’
C.3m /s

D.2.7m /s’

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_VWTnfU1M7CrC

59. A car runs at a constant speed on a circular
track of radius 100m, taking 62.8s for every
circular loop. The average velocity and average
speed for each circular loop respectively is:
A.0,10 m/s
B.10 m/s, 10 m/s

C.10m/s,0

D.0,0

Answer: A

I ° Wiak hh \tAAaA CAaliikianm



https://dl.doubtnut.com/l/_dnxwt2Ehih0W

YVCILLIL VI INAGINIE L )

60. A particle describes uniform circular
motion in a circle of radius 2 m, with the
angular speed of 2 rad s ~!. The magnitude of
. . . . 7-‘- .
the change in its velocity in 5 Sis
A Oms !
B.2\/§ms_1

C.8ms !

D.4ms 1


https://dl.doubtnut.com/l/_dnxwt2Ehih0W
https://dl.doubtnut.com/l/_oEmOA0zzwiSW

Answer: C

o Watch Video Solution

Exercise 2 Concept Applicator

1. The value of a for which the points AB,C with
position vectors
2%—34—1;,%—33—5]; and a'lAZ—S‘}'—I—I::

respectively are the vertices are the vetices of

: . . 7r
a righat angled triangle with C' = 5 are (A)


https://dl.doubtnut.com/l/_oEmOA0zzwiSW
https://dl.doubtnut.com/l/_fOKxsO6vUAS8

—2and —1 B) —2and 1 (C) 2and —1

(D) 2 and 1

A.2and 1

B. —2 and -1

C.—2and 1

D.2 and -1

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_fOKxsO6vUAS8

2. Two particles start simultaneously from the
same point and move along two straight lines.
One with uniform velocity v and other with a
uniform acceleration a. if a is the angle
between the lines of motion of two particles
then the least value of relative velocity will be

at time given by

A. —sin «
B. —cos «

v
C. —tanao


https://dl.doubtnut.com/l/_uy0Saq5N8giK

v
D. —cot o

Answer: B

° Watch Video Solution

3. A projectile A is thrown at an angle of 30°
to the horizontal from point P. At the same
time, another projectile B is thrown with
velocity v, upwards from the point Q vertically

below the highest point. For B to collide with


https://dl.doubtnut.com/l/_uy0Saq5N8giK
https://dl.doubtnut.com/l/_3omebZeCe3fb

v
A, 22 should be
U1

&2

Al

Answer: C

° View Text Solution



https://dl.doubtnut.com/l/_3omebZeCe3fb

— — o
4., let wu,v and w be such that
o
U

Y|
v

— 1, zzandm:s if  the

projection of v along hwu is equal to that
o o o o

of w along w and vectors v and w are

perpendicular to each  other then

e
u — v + w|equals

A 14

C.+/14

D. 2


https://dl.doubtnut.com/l/_RHv54qJ9ns2f

Answer: C

° Watch Video Solution

5. A man starts running along a straight road
with uniform velocity observes that the rain is
falling vertically downward. If he doubles his
speed, he finds that the rain is coming at an
angle 6 to the vertical. The velocity of rain with

respect to the ground is :

A. ui-uj


https://dl.doubtnut.com/l/_RHv54qJ9ns2f
https://dl.doubtnut.com/l/_OEcGxjuJGQTP

u -
tané’]

B.ui —
C.2ui + u cot 93’

D.uz 4 u sin 03’

Answer: B

o Watch Video Solution

6. From a point on the ground at a distance of
2m from the fot of a verticle wal, a ball is
thrown at an angle of 45° which just clears

the top of the wall and then strikes the


https://dl.doubtnut.com/l/_OEcGxjuJGQTP
https://dl.doubtnut.com/l/_2Lhx7QKdHTzY

ground at distance of 4m from the foot of the

wall on the other side. The height of the wall is

>

Wk W~ w w|o
3

%
3

N
3

O
3

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_2Lhx7QKdHTzY

7. A particle is projected over a traingle from
one end of a horizontal base and grazing the
vertex falls on the other end of the base. If a
and 8 be the base angles and 0 the angle of

projection, prove that tanf = tana + tan .

A.sinf = cosa + tan 8

B.tanf = tana + tan

C.cos = cosa + cos 3

D.sina + sinf + sin

Answer: B


https://dl.doubtnut.com/l/_dvtcpwvCMRt7

° Watch Video Solution

8. A particle is moving along a circular path in
xy-planeWhen its crosses zx-axis,it has an
acceleration along the path of 1.5m/s2, and

is moving with a speed of 10m /s in —ve y-


https://dl.doubtnut.com/l/_dvtcpwvCMRt7
https://dl.doubtnut.com/l/_nBMdDGHGXjKu

direction.The total acceleration is

A Y

2m

10 m/s

A.507 — 1.55m / s*
B. —507 — 1.55m /s*
C.107 — 1.55m /s*

D.1.57 — 505m / s

>


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

Answer: D

o Watch Video Solution

9. An aircraft moving with a speed of 250 m/s
is at a height of 6000 m, just overhead of an
anti aircraft gun. If the muzzle velocity is 500
m/s, the firing angle 0 should be:

L

L

A. 30°

B.45°


https://dl.doubtnut.com/l/_nBMdDGHGXjKu
https://dl.doubtnut.com/l/_vgRCDEOblbTd

C.60°

D. None of these

Answer: C

o View Text Solution

10. A cricket ball thrown across a field is at
heights h; and hy from the point of projection
at time t; and t, respectively after the throw.

The ball is caught by a fielder at the same


https://dl.doubtnut.com/l/_vgRCDEOblbTd
https://dl.doubtnut.com/l/_2NiQD87UBQCn

height as that of projection. The time of flight

of the ball in this journey is

A hltg — hzt%
hity — haty
5 hltg + hzt%
hits + hot1

h+t
C 112
hot1 — hits
D. None
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_2NiQD87UBQCn

1. If the equation for the displacement of a
particle moving in a circular path is given by
(6) = 2t> + 0.5, where 6 is in radians and ¢ in
seconds, then the angular velocity of particle
after 2s from its start is

A.8rad/s

B.12 rad/s

C.24 rad/s

D. 36 rad/s

Answer: C


https://dl.doubtnut.com/l/_nxA8rX0RaQiH

o Watch Video Solution

— 7 B
12.Let a, b and c be the non zero vectors

— 1|—
suchthat(ﬁx b)x?zg‘b f

cla. |

theta is the acute angle between the vectors

— 1
b and ? then theta equals (A) 3 (B) g
2 V2
Z (D) 2=
(Q) 3 (D) 3
24/2
L 2V2
3
2
5 V2
3


https://dl.doubtnut.com/l/_nxA8rX0RaQiH
https://dl.doubtnut.com/l/_3UERSOgOtgzd

Answer: A

o Watch Video Solution

13. Two balls are projected simultaneously in
the same vertical plane from the same point
with velocities v; and vy with angle 6; and 6,
respectively with the horizontal. If v; cos
61 = vycos 65, the path of one ball as seen

from the position of other ball is :


https://dl.doubtnut.com/l/_3UERSOgOtgzd
https://dl.doubtnut.com/l/_qQGbLhh5TzDa

A. parabola

B. horizontal straight line

C. vertical straight line

D.straight line making 45° with the

vertical

Answer: C

° View Text Solution



https://dl.doubtnut.com/l/_qQGbLhh5TzDa

14. Consider a collection of a large number of
particles each with speed v in a plane.The
direction of velocity is randomly distributed in
the collection.The magnitude of the average
relative velocity of a particle with velocities of

all other particles is

Adv/m

B.3v /27

C.5v/3m

D.2v /37w


https://dl.doubtnut.com/l/_gCRREuVa3aoy

Answer: A

° Watch Video Solution

15. A cannon on a level plane is aimed at an
angle 6 above the horizontal and a shell is
fired with a muzzle velocity v, towards a
vertical cliff a distance D away. Then the height
from the bottom at which the shell strikes the
side walls of the cliff is

gD?

A. Dsinf — 5
2’03 sin” 0



https://dl.doubtnut.com/l/_gCRREuVa3aoy
https://dl.doubtnut.com/l/_yXGFW5QuBGLs

gD?

B. D cosf — 5
2, cos? 0
gD?
C.Dtanf —
2’03 cos? 6
D2
D.Dtanf — i
21% sin’ 0
Answer: C

o Watch Video Solution

16. A wheel is subjected to uniform angular
acceleration about its axis. Initially, its angular
velocity is zero. In the first 2sec, it rotates

through an angle 6;, in the next 2sec, it


https://dl.doubtnut.com/l/_yXGFW5QuBGLs
https://dl.doubtnut.com/l/_M7Xamhlzv364

rotates through an angle 6,. The ratio of
92/91 is

A1l

B.2

C.3

D.5

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_M7Xamhlzv364

17. A ball is thrown from a point with a speed
'v*(0)' at an elevation angle of 6 . From the
same point and at the same instant , a person
. . "UO ’
starts running with a constant speed — to
catch the ball . Will the person be able to

catch the ball ? If yes, what should be the

angle of projection 6 ?

A.No,0°
B.Yes, 30°

C.Yes,60°


https://dl.doubtnut.com/l/_wuY8B81PIH31

D. Yes , 45°

Answer: C

o Watch Video Solution

18. A boy playing on the roof of a 10 m high
building throws a ball with a speed of 10 m/s
at an angle 30° with the horizontal. How far
from the throwing point will the ball be at the

height of 10 m from the ground?

(9= 10m/s?)


https://dl.doubtnut.com/l/_wuY8B81PIH31
https://dl.doubtnut.com/l/_nSRlZL6ed3g6

A.520m

B.433 m

C.2.60m

D. 8.66 m

Answer: D

0 Watch Video Solution

19. If the vector « satisfying

be given by


https://dl.doubtnut.com/l/_nSRlZL6ed3g6
https://dl.doubtnut.com/l/_ryReHMGErcuv

— — =
T = \a

is equal to

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_ryReHMGErcuv
https://dl.doubtnut.com/l/_1q1tUBIxd4VO

20. A projectile moves from the ground such
that its horizontal displacement is =z = Kt
and vertical displacement is y = Kt(1 — at),
where K and a are constants and t is time.
Find out total time of flight (T) and maximum

height attained (Y,ax)

AT — a, Y .« —E
20
1 2K
BT = —, Y 0x = —
Qo s
1
CT=—,Ynax = £
o (§7s"
1
DT =~ vy, - &
Q 4o


https://dl.doubtnut.com/l/_1q1tUBIxd4VO

Answer: D

o Watch Video Solution

21. A particle is projected horizontally with a
speed u from the top of plane inclined at an
angle 8 with the horizontal. How far from the

point of projection will the particle strike the


https://dl.doubtnut.com/l/_1q1tUBIxd4VO
https://dl.doubtnut.com/l/_vXsn2AfxbFHr

plane ?

A.2u’tan@. sec /g
B.u’siné. cosf/g
C.3u’cos6.secl/g

D.2u’sin*6 /g

Answer: A



https://dl.doubtnut.com/l/_vXsn2AfxbFHr

| 0 Watch Video Solution

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

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

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

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

D. None of these


https://dl.doubtnut.com/l/_vXsn2AfxbFHr
https://dl.doubtnut.com/l/_WrHc9lGyHJa8

Answer: B

o Watch Video Solution

23. Which of the following plots correctly
represents the variation of the magnitude of
acceleration |ag| with time t for a particle
projected at t=0 with speed v, at an angle 6

above the horizontal?

A e

B. Lo


https://dl.doubtnut.com/l/_WrHc9lGyHJa8
https://dl.doubtnut.com/l/_GSretePPMRt1

C. .

D. L.

Answer: A

o View Text Solution

24. A point P moves in counter-clockwise
direction on a circular path as shown in the
figure. The movement of 'P' is such that it
sweeps out a length s = t3 + 5, where s is in

metres and t is in seconds. The radius of the


https://dl.doubtnut.com/l/_GSretePPMRt1
https://dl.doubtnut.com/l/_8XB9EPktuSRj

path is 20 m. The acceleration of 'P' when t=2s

is nearly.

o
A.13m /s”
B.12m / s*
C.7.2ms”

D. 14m / s

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_8XB9EPktuSRj
https://dl.doubtnut.com/l/_ZYK7uzVsiVjv

25. A particle of unit mass is projected with
velocity u at an inclination a above the
horizon in a medium whose resistance is k
times the velocity. Its direction will again make

an angle a with the horizon after a time

k g
1
B. —log{ 1 2ku sina}
k g
1 ku
C. —log¢ 1 + —sina
k g
D llo 1+ 2k—usinoz
I 34
Answer: B

[ 1


https://dl.doubtnut.com/l/_ZYK7uzVsiVjv

I 0 View Text Solution

26. The maximum range of a bullet fired from a
toy pistol mounted on a car at rest is
Ry = 40m. What will be the acute angle of
inclination of the pistol for maximum range
when the car is moving in the direction of
firing with uniform velocity V' = 20m /s, on a

horizontal surface? (g = 1Om/s2)

A.30°

B.60°


https://dl.doubtnut.com/l/_ZYK7uzVsiVjv
https://dl.doubtnut.com/l/_lZdxf8ZQLfYh

C.75°

D. 45°

Answer: B

o Watch Video Solution

27. A stone must be projected horizontally
from a point P, which is h metre above the foot
of a plane inclined at an angle 6 with
horizontal as shown in figure. What is the

velocity v of the stone so that it may hit the


https://dl.doubtnut.com/l/_lZdxf8ZQLfYh
https://dl.doubtnut.com/l/_JOr9qTVwaOyD

inclined plane perpendicularly?

A. \/29h/ (2 + cot” 6)

B. \/2gh cot? @

C. \/2gh/ (1 + tan” 6)

D. \/Qgh tan” 6

Answer: A

o View Text Solution



https://dl.doubtnut.com/l/_JOr9qTVwaOyD

28. Two boats, A and B, move away from a buoy
anchored at the middle of a river along the
mutually perpendicular straight lines: the boat
A along the river, and the boat B across the
river. Having moved off an equal distance from
the buoy the boats returned. Find the ratio of
times of motion of boats 74 /7 if the velocity
of each boat with respect to water is n = 1.2

times greater than the stream velocity.

A 23

B.1.8


https://dl.doubtnut.com/l/_qEF9vnQQwcYo

C.05

D. 0.2

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_qEF9vnQQwcYo

