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In the cube of side ‘a’ shown in the figure, the
vector from the central point of the face ABOD to
the central point of the face BEFO will be

[JEE (Main)-2019]
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Two vectors A and B have equal magnitudes. The
magnitude of (;\ + B) is ‘n’ times the magnitude
of (Z\ - B) . The angle between A and B is

[JEE (Main)-2019]
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Two forces P and Q, of magnitude 2F and 3F,
respectively, are at an angle 6 with each other. If
the force Q is doubled, then their resultant also
gets doubled. ihen, the angle 0 is

[JEE (Main)-2019]
(1) 30° (2) 90°

(3) 60° v(ﬂ 120°
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Let ’E‘ =3 ‘E‘ =5 and ‘E +A?’ =5. The value of

(2K1+3E2)-(3E—2K2) is : [JEE (Main)-2019]
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The sum of two forces PandQ is R such that
|Rl=|P|. The angle 6 (in degrees) that the

resultant of 2P andQ will make with G is,

9o [JEE (Main)-2020]
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In an octagon ABCDEFGH of equal side, what is

the sum of

AB + AC + AD + AE + AF + AG + AH,
if AO=2i+3j—4k

(1) -16i —24] + 32k

(2) 16i +24j) +32k

»(6)/16f+24]‘—32/2

(4) 16/ —24] +32k

[JEE (Main)-2021]
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Consider a frame that is made up of two thin
massless rods AB and AC as shown in the figure.
A vertical force P of magnitude 100 N is applied
at point A of the frame. [JEE (Main)-2021]

Suppose the force is P resolved parallel to the
arms AB and AC of the frame. The magnitude of the
resolved component along the arm AC is xN.

The value of x, to the nea__re_st_intﬁ]g; is !ég —
[Given : sin(35°) = 0.573,
cos(35°) = 0.819

sin(110°) = 0.939,
cos(110°) = —0.342]
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If A andB are two vectors satisfying the relation
A oB = |A x B|. Then the value of |A — Bl will be
[JEE (Main)-2021]
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What will be the projection of vector A =/ +]’ +K

on vector B=/ +?

() V2(i+j+k)
o (i)

@ 2(i+))

@ 2(7+j+k)

[JEE (Main)-2021]

Vtc'bol &M?DWJ' A




Match List | with List Il.

[JEE (Main)-2021]

List | List II
C
(a) C-A-B-= (i) =
/E/‘-—_
1
(b) A-C-B - (ii) A%
A
C
Jo© s acof PV &
B
A
@ A+8--—cl |V g
&

Choose the correct answer from the options given

below:

(M (@) — (iv), (b) — (i), (c) — (iii), (d) — (i)
(2 (@) = (), (b) = (iv), (c) — (i), (d) — (iii)
() (a) — (i), (b) — (ii), (c) — (iv), (d) — (i)
4) (a) — (iv), (b) — (iii), (c) — (i), (d) — (ii)
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Assertion A : If A, B, C, D are four points on a
semi-circular arc with centre at ‘O’ such that

laBl = BC|=IcD|, then
AB + AC + AD = 4A0 + OB + OC /
Reason R : Polygon law of vector addition yields

AB +BC +CD = AD =240 A

A 2 D

B C

In the light of the above statements, choose the
most appropriate answer from the options given
below [JEE (Main)-2021]

(1) A'is not correct but R is correct.
(2) A'is correct but R is not correct.

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

Wl) Both A and R are correct but R is not the

correct explanation of A.
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The magnitude of vectors OA, OB and OC in the
given figure are equal. The direction of

OA+ OB — OC with x-axis will be =) _ x/_)& (\_‘_ ) 3
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The angle between vector (A) and (A-B) is:

[JEE (Main)-2021]
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The resultant of these forces OP, OQ, OR, OS and
OT is approximately N.
—?

[Take ~+3=1.7,+2=14. Given | andjunit
vectors along x, y axis] [JEE (Main)-2021]
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Statement I: If three forces F,,F, and F; are
represented by three sides of a triangle and

IE1+l52:—I33, then these three forces are A

concurrent forces and satisfy the condition for FV
equilibrium.

G
Statement II: A triangle made up of three forces

F,,F, and F; as its sides taken in the same order,

satisfy the condition for translatory equilibrium. 'F/”

In the light of the above statements, choose the —\
most appropriate answer from the options given f
below: [JEE (Main)-2021]
(1) Statement | is false but statement Il is true

(2) Both statement | and statement Il are false
‘/6) Both statement | and statement Il are true

(4) Statement | is true but statement Il is false




s

other, the magnitude of their resultant is

3(P% +Q?), when they act at an angle 60,, the

N
magnitude of their resultant becomes /2(P2 + @?).
ontace VAP +Q)
This is possible only when 0, < 0,.

—

-2

where P LQ, when act at an angle 6, to each 4\&
L
’L (4

Statement Il : In the situation given above. —
- o - o - &

0, = 60° and 92-90/ L Ly 23

In the light of the above statements, choose the (:,, -

most appropriate answer from the options given

beloy~ [JEE (Main)-2021]

»ﬂ%:th Statement | and Statement Il are true. "":7 , :(Eyi,] - l P4aY < =
(2) Statement | is true but Statement Il is false.
(

)
3) Statement | is false but Statement Il is true.
)

o 573
Statement | : Two forces (P+Q) and (P-Q) J:ﬂ ?‘ <

Both Statement | and Statement Il are false.
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If A=(2+3j—k)m and B = (7 +2]+2k) m. The

magnitude of component of vector A along vector

Bwillbe L m

A
MaG ntuck Py UI_C"‘D"—A‘ ao.onj "= Acop
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> A A A A "5 A
Aforce F = (i+2j+3k)Nactsatapoint (4i +3;j—k) m.

Then the magnitude of torque about the point (i +2; + k) m s '\"; -Y
will be v/x N-m. The value of x is # "r?:?‘x—lg
2 2 AT A
Sol - Yoo QG- +(3'7—)f]\+€ g -ic) = 3V +] -2l
-
= = I|\+'2,3+3j\l
TT_. = :;'?f E9
A
~
— /l\ J E
T Z
2 | -2
\ 2
N
2 T (34u) 5 (Fr2) e (67Y)
—

I
- 1% -ng-sk

7l = Jumins oz fi@s

I —



Three vectors P, Q and R are shown in the figure. Let S be any point on the vector R . The distance between

the points P and S is blRI. The general relation among vectors P, Qand S is
[JEE (Adv)-2017 (Paper-2)]

A $=(1-p%)P+bQ ®) S=(b-10P+bQ

C) S=(1-b)P+bQ (D) S=(1-b)P+b%Q
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Two vectors AandB are defined as A=ai and B = a(cos«)tf + sinmt]‘), where a is a constant and
® =% rad s If |4 + B = V3| - B| attime t = < for the first time, the value of <, in seconds, is __ 2
—

[JEE (Adv)-2018 (Paper-1)]
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Motion In 21-D
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A particle has an initial velocity of 3f+4]' and an
acceleration of 0.4/ +0.3; . Its speed after 10 s is

[AIEEE-2009]

v() 7+/2 units (2) 7 units
(3) 8.5 units (4) 10 units
A Q
= 2)+ Uy
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A 4

T +06°3y




The position co-ordinates of a particle moving in
a 3-D coordinate system is given by x = a cos of,
y = asin of and z = ant

The speed of the particle is [JEE (Main)-2019]

(1) 2aw ) ao
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A particle is moving with a velocity v = K (yi + xJ),

where K is a constant. The general equation for its

path is [JEE (Main)-2019]

(1) y2=x + constant (2) y = x2 + constant
V(G’) y? = x2 + constant (4) xy = constant

V- kyi 4 k]
—t
VY
Ve v7
dz _ J_y k R
db © ky —@ T * @
we have elimiade d ferm-

@ ) ¥



The position vector of a particle changes with time

- a -
according to the relation r(t) =15t +(4—20t); .
What is the magnitude of the acceleration at

t=1? [JEE (Main)-2019]
oA 50
2) 100
@3) 40
4) 25 A
A L2
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A N
T=4 . 247 - ket
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A A "
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A particle starts from the origin at t = 0 with an

initial velocity of 3.0/ m/s and moves in the
x-y plane with a constant acceleration

(6.0f+ 4.0f) m/s? . The x-coordinate of the particle

at the instant when its y-coordinate is 32 m is
D meters. The value of D is [JEE (Main)-2020]

(1) 60 @) 32

(3) 40 (4) 50

if Yy=32m
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Starting from the origin at time t = 0, with initial

velocity 5]‘ ms™", a particle moves in the x-y plane

with a constant acceleration of (1 i + 4}) ms2. At

time ¢, its coordinates are (20 m, y, m). The values
of tand y, are, respectively [VEE (Main)-2020]

(1) 4sand 52 m
(20 2sand 24 m
(3) 5sand 25 m

q,(f) 2sand 18 m
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A balloon is moving up in air vertically above a
point A on the ground. When it is at a height h,,
a girl standing at a distance d (point B) from A
(see figure) sees it at an angle 45° with respect to
the vertical. When the balloon climbs up a further
height h,, it is seen at an angle 60° with respect

to the vertical if the girl moves further by a distance
2.464 d (point C). Then the height h, is (given
tan30° = 0.5774) [JEE (Main)-2020]

/ A<——d——>B<—2.464d—>C
4) d () 0.732d

(3) 1.464 d 4) 0.464d
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A mosquito is moving with a velocity

V=05t% +3+9k m/s and accelerating in
uniform conditions. What will be the direction of

mosquito after 2 s? [JEE (Main)-2021]
'/6 tan‘(ﬁ] from y-axis
6 —_ A " A
V zost i +3b)t Ak
2 tan™ (gj from y-axis
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Motion of a particle in x-y plane is described by a set

. s
of following equations X = 45'”[§—wt) m and
y = 4sin(ot) m. The path of the particle will be
[JEE (Main)-2022]
./6 Circular (2) Helical
(3) Parabolic (4) Elliptical
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Attime t= 0 a particle starts travelling from a height
77 cmina plane keeping z coordinate constant. At
;;y instant of time it's position along the 3 and y
directions are defined at 3t and 5 respectively.
At t =1 s acceleration of the particle will be

[JEE (Main)-2022]
(1) -30y
4 307 3
(3) 3%+15§ » = 3t st
(4) 3%+15y+72 . dv vy &
V) # - 3 J olt
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Starting at time ¢ = 0 from the origin with speed 1 ms™, a particle follows a two-dimensional trajectory in the
= 2
X

x-y plane so that its coordinates are related by the equation y :?. The x and y components of its

acceleration are denoted by a, and a, respectively. Then [JEE (Adv)-2020 (Paper-2)]

v@ a =1 ms~2 implies that when the particle is at the origin, a, = 1 ms2
!467 a, = 0 implies a, = 1 ms2 at all times

k(f)‘ at t = 0, the particle’s velocity points in the x-direction

‘JA a =0 implies that at t = 1 s, the angle between the particle’s velocity and the x axis is 45°
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The coordinates of a particle moving in a plane are given
by x(7)=a cos (pt) and y (1) = b sin (pt) where a, b (< a) and _J- é & £—
p are positive constants of appropriate dimensions. Then W
[1999S - 3 Marks]| = b
y{ the path of the particle is an ellipse nc o \9 =
)

the velocity and acceleration of the particle are

normal to each other at 7=1/(2p) .J' tee
vé) the acceleration of the particle is always directed — -0 3 ~0
A - -

towards a focus

(d) the distance travelled by the particle in time interval - K
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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

[AIEEE-2012]

(1) J0m @ 102m
) 20 m @) 20v2m
!
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Two guns A and B can fire bullets at speeds
@and respectively. From a point on
a horizontal ground, they are fired in all possible y
directions. The ratio of maximum areas covered by A o V
the bullets fired by the two guns, on the ground is
[JEE (Main)-2019]
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A ball is thrown at speed v from zero height on level ground. At what angle
should it be thrown so that the area under the trajectory is maximum?
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A plane is inclined at an angle o = 30° with respect
to the horizontal. A particle is projected with a
speed u = 2 ms™!, from the base of the plane,
making an angle 6 = 15° with respect to the plane
as shown in the figure. The djstance from the base,
at which the particle hits the plane is close to :

(Take g = 10 ms™2) [JEE (Main)-2019]

a=30°

(1) 18 cm AZO cm

(3) 14 cm (4) 26 cm




A plane is inclined at an angle a. = 30° with respect to the
horizontal. A particle is projected with a speedu=2 ms ™!,
from the base of the plane, as shown in figure. The distance

from the base, at which the particle hits the plane is close to:
(Take g=10 ms 2)

(a) 20cm (b) 18cm (¢) 26cm (d) 14cm

Sints < ot
c.,,lgq 2 040 /

U = Ix LAIS = 2x0-9L = )92

Uy =~ L X Sin 1§ = 2x 0262 052
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A shell is fired from a fixed artillery gun with an
initial speed u such that it hits the target on the
ground at a distance R from it. If t, and t, are the
values of the time taken by it to hit the target in
two possible ways, the product t.t, is :

[JEE (Main)-2019]
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The trajectory of a projectile near the surface of
the earth is given as y = 2x — 9x2. If it were
launched at an angle 6, with speed v, then
(g = 10 ms2): [JEE (Main)-2019]

5 _
and v = =ms !

U'I_k
pRREAR

(1) 8o =sin" (—
yzax-9q2”
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Two particles are projected from the same point
with the same speed u such that they have the
same range R, but different maximum heights, h,
and h,. Which of the following is correct?

[JEE (Main)-2019]
(1) R=4hh, vy R=16 hh, by o WY SwGo®)
(3) R=2hh, @ R=hh,

w
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hy
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= Hul<mB

Given below are two statements. One is labelled as 3 ¥
Assertion A and the other is labelled as Reason R.

[JEE (Main)-2022] ¥ = & hihy ]
Assertion A: Two identical balls A and B thrown

with same velocity v’ at two djfferent angles with
horizontal attained the same range R. If A and B Rz Yy I)-"h,, /
—————

reachedthe maximum height h, and h, respectively,
then R=4Jhh, .
w«l\z,

Reason R: Product of said heights.

2 a2 2 2
h1h2= u“sin®0 | [ u“cos” 0

2g 29
LI -_— —
Choose the correct answer :

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

(2) Both Aand R are true but Ris NOT the correct
explanation of A.

(3) Ais true but Ris false.
(4) Ais false but Ris true.




The projectile motion of a particle of mass 5 g is
shown in the figure. [JEE (Main)-2021]

45° 45°
A B
The initial velocity of the particle is 5v2 ms'and
the air resistance is assumed to be negligible. The

magnitude of the change in momentum between
the points A and B is x x 1072 kgms™".

The value of x, to the nearest integer, is @
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A bomb is dropped by a fighter plane flying
horizontally. To an observer sitting in the plane, the
trgjectory of the bomb is a:  [JEE (Main)-2021]
1) Straight line vertically down the plane

)

(2) Hyperbola

(3) Parabola in the direction of motion of plane
)

(4) Parabolain a direction opposite to the motion of

plane

wo-% bt ObAlevver A

in The plne

St-line

Loy- b  observeld g [on e 31‘“‘1“)

( option - 1 )

B
R 4} bowb 4
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A player kicks a football with an initial speed of
25 ms~' at an angle of 45° from the ground. What
are the maximum height and the time taken by the
football to reach at the highest point during motion?
(Take g = 10 ms™) [JEE (Main)-2021]

(1) hyy=10m, T=25s
e Ny = 15625 m, T =177 s
3 h,, =354m,T=0125s

@4 h ., =15625m, T=2354s
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A helicopter is flying horizontally with a speed ‘v’
at an altitude ‘h’ has to drop a food packet for a
man on the ground. What is the distance of
helicopter from the man when the food packet is
dropped? [JEE (Main)-2021]
i

2gh

L2 (2) +J2ghv® +h
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A projectile is projected with velocity of 25 m/s atan
angle 6 with the horizontal. After t seconds its
inclination with horizontal becomes zero. If R
represents horizontal range of the projectile, the
value of 0 will be [use g = 10 m/s?]

f
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A fighter jet is flying horizontally at a certain altitude
with a speed of 200 ms~'. When it passes directly
overhead an anti-aircraftgun, a bulletis fired from the
gun, at an angle 6 with the horizontal, to hit the jet.
If the bullet speed is 400 m/s, the value of 6 will be

o

e [JEE (Main)-2022]
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A projectile is launched at an angle ‘o’ with the
horizontal with a velocity 20 ms'. After 10 s, its
inclination with horizontal is ‘B’. The value of tanf

will be (g = 10 ms™). [JEE (Main)-2022]
(1) tana + 5seca 2) tano —5seca
(3) 2tana.—5seca (4) 2tana + 5seca

-

V, = Wx

= 20 $n¢ —lox)O

Vy - Mj -'Jb
Y

ij LoS'h.l—,bb fb

V_:, 20 S~ (00
Vi 20 CAul,

o\

tanol - 120 Secol
20

kxm? - t"“ «- SS(C“




Two projectiles thrown at 30° and 45° with the
horizontal respectively, reach the maximu jght
in same time. The ratio of their initial velocities is :

agp—
[JEE (Main)-2022]
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If the initial velocity in horizontal direction of a
projectile is unit vector ,'“ and the equation of trajectory

isy=5x(1-x). The ycomponent vector of the initial

velocity |s@ J. [JEE (Main)-2022]

(Take g =10 m/s?)
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A ball is projected with kinetic energy E, atan angle
W

of 60° to the horizontal. The kinetic energy of this hall

at the highest point of its flight will become

[JEE (Main)-2022]

\)



An object is projected in the air with initial velocity u
at an angle 0. The projectile motion is such that the
horizontal range R, is maximum. Another object is

projected in the air with a horizontal range half of the

range of firstobject. The initial velocity remains same

inboth the case. The value of the angle of projection,
at which the second object is projected, will be
degree. [JEE (Main)-2022]
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A body is projected from the ground at an angle
of 45° with the horizontal. Its velocity after 2.s is
20 ms~'. The maximum height reached by the

body during its motion is _ . m.
(use g = 10 ms™32) [JEE (Main)-2022]
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Atrain is moving along a straight line with a constant acceleration a. A boy standing in the train throws a ball
forward with a speed of 10 m/s, at an angle of 60° to the horizontal. The boy has to move forward by 1.15 m

—
IT-JEE-2011 (Paper-2)] @

inside the train to catch the ball back at the initial height. The acceleration of the train, in m/s?, is
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An object 4 is kept fixed at the pointx=3mand y=1.25m
on a plank P raised above the ground. At time 7 = 0 the
plank starts moving along the +x direction with an
acceleration 1.5 m/s’. At the same instant a stone is
projected froMorigin with a velocity i as shown. A
stationary person on the ground observes the stone hitting
the object during its downward motion at an angle of 45°
to the horizontal. All the motions are in the XV plane.
Find i and the time after which the gtone hits the pbject.
Takeg=10m/s [2000- 10 Marks|
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A large, heavy box is sliding without friction down a smooth
plane of inclination 6. From a point P on the bottom of the
box, a particle is projected inside the box. The initial speed
of the particle with respect to the box is #, and the direction
of projection makes an angle a with the bottom as shown
in Figure. [1998 - 8 Marks]
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(a) Find the distance along the bottom of the box between
the point of projection P and the point Q where the
particle lands. (Assume that the particle does not hit
any other surface of the box. Neglect air resistance.)

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

: —— g
of the hox with respect to the ground at the instant
when particl'e_xvas projected. -
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Two guns, situated on the top of a hill of height 10 m, fire
one shot each with the same speed 5\/§m S Tat at some
interval of time. One gun fires horizontally and other fires
upwards at an angle of 60° with the horizontal. The shots
collide in air at a point P. Find (i) the tlme—mterval between
the firings, and (ii) the coordinates of the poir point P. Take origin
of the coordinate system at the foot of the hill right below
the muzzle and trajectories in x-y plane.  [1996 - 5 Marks]

Lﬂy:g/y 5r>n/5’ o = <

N

S

1Sec

Ans: (D

Gi) (ny) <GB, S) ™

\
T Wy \
'J,vﬁ"“"" _43})1
fud | Go-y)
] (‘l,j)
o™ So—
e >
Joor- Wl %
when betw ballebs meet” L 2% ond Y,24,_
_ball;l’"’
hullok‘l u‘1-_— é_.::g _ 5[3— MA
Uy = SRl < 2 Ly o
a2 =0
= =9 v 0«1;': —10"/8Y
wy = -10 w4 | . 5
U\'&L"-'-J:-_‘?/V X% U‘u{'v"‘,_?( D
[~
F TR TS > 5[3 L) < Sﬁéz 5] @

- “|7t+ -i‘n‘, (24
St -5e”
2

di
- (to-3)

Yy, = ‘-(u,t-l-l C\_qt
..(,D-j) =

1St ,-5E -59
2 L aml -

®

o -8tV



~Go-Y) = 'S4, -shkv ~lie-y) = © -5k~
2
9 1Sk -se> = -ShY
2=
D IS ¢ = S&ltt:)
2

9 1S g2k = S (utt-tr)
2>

S sty = IS &,V

-_-)\/ and (£)2 22ec¢ v’
(1) The Eim Intervd i b-ty = 16¢ecC @
=

(;\) “the Co—cYJ«'nJ“ JL’ P ‘/’L: Sﬁ t, = sﬁm v

‘/—Qa- y) = -587
D lb-y = Sx!

=) 3:5'")1/



Two towers AB and CD are situated a distance d apart as
shown in figure.

AB is20 m high and CD is 30 mhigh from the ground. An
object of mass 1, is thrown from the top of 4B horizontally
with a velocity of 10 m/s towards CD. [1994 - 6 Marks|
Simultaneously another object of mass 2 is thrown from
the top of CD at an angle of 60° to the horizontal towards
AB with the same mag,mtud'—ofmmal velocity as that of
the first object. The two objects move in the same vertical

plane, collide in mid-air and stick to each other.
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(i) Find the position where the objects hit the ground.
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Particles Pand Q of mass 20 gm and 40 gm respectively are

simultaneously projected from points 4 and B on the

ground. The initial velocities of P and Q make 45° and 135°

angles respectively with the honzomal ABas shown in

the figure. Each particle has an initial speed of49 m/s. The

separation 4B is 245 m. [1982 - 8 Marks]|
—

Both particle travel in the same vertical plane and undergo
acollision After the collision, P retraces its path, Determine
the position 0f2 when it hlts'me ground. How much time
after the collision does the pamcle O take to reach the
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A ball is thrown from the location (x;, yo) = (0 0) of a horizontal playground with an initial speed

vg atan angle 90 from the +x-direction. The ball is to be hit by a stone, which is thrown at the
same time from the location (xl,yl) (L, 0). The stone is thrown atan angle (180 - 6,) from

the +x-direction with a suitable mitial speed. For a fixed v;, when (90, 0, = (45 , 45 ) the stone
hits the ball after time T, and when (8,,8;) = (60°,30°), it hits the ball after time T,. In such a

case, (T]/TZ)2 is
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Airplanes A and B are flying with constant velocity in the same vertical plane at angles 30° and 60° with respect
— - C— ——— —

to the horizontal respectively as shown in figure. The speed of A is 10043 mis. At tlme t=0 s, an observer

in A finds B at a distance of 500 m. The observer sees B moving wifh & Constant velomty perEendmuIar to the
line of motion of A. If at t = t, A just escapes being hit by B, t, in seconds is
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Re lokitve Motion in 2D
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A person standing on an open ground hears the
sound of a jet aeroplane, coming from north at an
angle 60° with ground level. But he finds the
aeroplane right vertically above his position. If v is
the speed of sound, speed of the plane is

[JEE (Main)-2019]
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Ship A is sailing towards north-east with velocity

v =30 +50j km/hr where i points east and |,

north. Ship B is at a distance of 80 km east and
150 km north of Ship A and is sailing towards west
at 10 km/hr. A will be at minimum distance from

B in [JEE (Main)-2019]
(1) 2.2 hrs. (2) 4.2 hrs.
(3) 3.2 hrs. o) 26 Hrs.
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The stream of a river is flowing with a speed of
2 km/h. A swimmer can swim at a speed of
4 km/h. What should be the direction of the
swimmer with respect to the flow of the river to

cross the river straight? [JEE (Main)-2019]
(1) 60° (2) 90°
3) 150° A 1200
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When a car is at rest, its driver sees rain drops
falling on it vertically. When driving the car with
speed v, he sees that rain drops are coming at an
angle 60° from the horizontal. On further increasing
the speed of the car to (1_+ B)y, this angle
changes to 45°. The value of B is close to

[JEE (Main)-2020]
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A particle is moving along the x-axis with
its coordinate with time ‘t given by x(t) = 10 + 8t
— 3t2. Another particle is moving along the
y-axis with its coordinate as a function of
time given by y(t) =5 — 8. At t = 1 s, the speed
of the second particle as measured in the frame of

the first particle is given as ./, . Then v
(in m/s) is @ : [JEE (Main)-2020]
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A person is swimming with a speed of 10 m/s at
an angle of 120° with the flow and reaches to a
point directly opposite on the other side of the river.
The speed of the flow is X’ m/s. The value of ‘X’

to the nearest integer is (2) :

[JEE (Main)-2021]
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A girl standing on road holds her umbrella at
45° with the vertical to keep the rain away. If she
starts running without umbrella with a speed of
1542 kmh-', the rain drops hit her head vertically.

The speed of rain drops with respect to the moving
[JEE (Main)-2022]
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A'boat which has a speed of 5 km/hr in still water crosses
ariver of width | km along the shortest possible path in 15
minutes. The velocity of the river water in km/hr is

[1988 - 1 Mark]
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Acriver is flowing from west to east at a speed of 5 metres

per minute. A man on the south bank of the river, capable

of swimming at 10 metres per minu minute in still water, wants to

swim across the river in the shortest time, He should swim
Saorest iy

madl.rﬁc_tlon [1983 - 1 Mark]
a) due north (b) 30° east of north
(¢) 30° west of north (d) 60° east of north ,k\ N“"'m‘
W (L2
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For a particle in uniform circular motion, the
acceleration a at a point P(R, 0) on the circle of
radius R is (Here 6 is measured from the x-axis)
[AIEEE-2010]
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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 = 3 + 5, where s is in metres and t is in
seconds. The radius of the path is 20 m. The
acceleration of P when t = 2 s is nearly
[AIEEE-2010]
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A particle is moving along a circular path with a
constant speed of 10 ms~!. What is the magnitude
of the change in velocity of the particle, when it
moves through an angle of 60° around the centre
of the circle? [JEE (Main)-2019]

) 10 m/s @) Zero

3) 1043 m/s @) 1042 m/s
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Two particles A, B are moving on two concentric
circles of radii R, and R, with equal angular speed
. At t = 0, their positions and direction of motion

are shown in the figure [JEE (Main)-2019]
g
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The relative velocity v, —vgat t= 2L is given by
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A clock has a continuously moving second’s hand
of 0.1 m length. The average acceleration of the tip
of the hand (in units of ms=2) is of the order of

[JEE (Main)-2020]
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A body rotating with an angular speed of 600 rpm
is uniformly accelerated to 1800 rpm in 10 sec.
The number of rotations made in the process is

— [JEE (Main)-2021]
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Aballis spun with angular acceleration o = 62— 2t,
where tis in second and o is in rads At t = 0, the
ball has angular velocity of 10 rads™' and angular
position oﬁﬁg . Themost appropriate expression for
the angular position of the ballis :[JEE (Main)-2022]
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A person moved from A to B on a circular path as
showninfigure. If the distance travelled by him is_G_(.)_
m, then the magnitude of displacement would be

-_—
(Givencos135°=-0.7) [JEE (Main)-2022]
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A fly wheel is accelerated uniformly from rest and
rotates through 5 rad in the first second. The angle
rotated by the fly wheel in the next second, will be:

[JEE (Main)-2022]
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Two identical discs of same radius R are rotating about their axes in opposite directions with the same constant
angular speed @..The discs are in the same horizontal plane. At time t = 0, the points P and Q are facing each
other as shown in the figure. The relative speed between the two points P and Q is v,. In one time period (T) of
rotation of the discs, v, as a funcmrrepresented by [NIT-JEE-2012 (Paper-2)]
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