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A 120 m long train is moving in a direction with
speed 20 m/s. A train B moving with 30 m/s in
the opposite direction and 130 m long crosses the
first train in a time

(a) 65 (b) 365

(c) 38s (d) None of these

The distance between two particles moving
towards each other is decreasing at the rate of 6

m/sec. If these particles travel with same speeds” R
and in the same dlrewon, then the" sepaa‘a‘tjgom__

have speeds as

(a) 5 misec; 1m,séé (b}

] 'dlrect; pf c':ar‘{'{} the passenger in the train is

: (&} _Easf-north direction

{b) North-west direction
(c) South-east direction
(d) None of these

Two cars A and B are moving with same speed of
45 km/hr along same.direction. T a third car C
coming from the opposite direction with a speed
of 36 km/hr meets tweo cars in an interval of 5
minutes, the distérice of separatien of two cars A
andiB should e (in'km)
(a) e ¢ (b) 7.25
(d) 8.35

A boat moves with a speed of 5 km/h relative to
ater‘in a river flowing with a speed of 3 km/h
d having a width of 1 km. The minimum time
taken around a round trip is

(@) 5min (b) 60 min

(c) 20 min (d) 30 min

A boat crosses a river from port A to port B,
which are just on the opposite side. The speed of
the water is V; and that of boat is V; relative to

still water. Assume V, =2V,. What is the time

taken by the boat, if it has to cross the river
directly on the AB line

2D v3D

(a) ok (b) 2V
D D2

= d .

(c) ™ (d) v,
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7. A perscn walks up a stalled escalator in 90 s,
when just standing on the same moving escalator,
he is carried in 60 s, the time it would take him to
walk up the moving escalator will be
(a) 27 s (b) 50s
(c) 18s (d) 36s

8. Particle A is moving along X-axis. At time t =0, it
has velacity of 10 m/s and acceleration — 4 m/s? ,
Particle B has velocity of 20 m/s and acceleration
-2 m/s?
At time {=2s, distance between

, Initially, both the particles are at origin.

particles is
(@) 24 m {b) 36 m

9.  Aball Ais thrown up verhcally wif' _
at the same instant amoﬁ‘zer ball B is released from a
height h. &t Hme b ﬂxaﬁ:eetzi of A relative to B is

5

_ (a) wf

R 1) ?u
TC) u gt

o 7

10. A body is released from a great height and falls
freely towards the earth. Anather bady is released
from the same height exactly one second later.
The separation between the two bodies, two
seconds after the release of the second body is

(a) 49m (b) 9.8m
(c) 19.6m (d) 245m

the two

11.

12,

14.

15,

A stone thrown upward with a speed u from the
top of the tower reaches the ground with“a
velocity 3u . The height of the tower is

(a) 3u?/g (b) r4u® /g
() 6u°/g d) 9w g

Threg particlesiA, Band Clare thrown from the top
of a towar with the samesspeed. A is thrown up; B

is thrmﬁown&ﬂd C is horizontally. They hit the
"'fi_?ground-‘_Wiﬂﬁiis']déeds V4, Vg and V.. respectively

Vi =t =W (b) V, =V >V,

(C] VB = VC = VA

(d) V,>V;=V

A balloon is at a height of 81 m and is ascending
upwards with a velocity of 12 m/s. A body of 2kg

weight is dropped from it. If g=10m/s®, the

body will reach the surface of the earth in

(@) 1.5s (b) 40255

(c) 5.4s (d) 6.75s

A body projected vertically upwards with a
velocity u returns to the starting point in 4
seconds. If g =10 m/sec?, the value of u is

(a) 5 m/fsec (b) 10 my/sec

(c) 15 m/sec (d) 20 m/sec

A body is thrown vertically up from the ground. [t
reaches a maximum height of 100m in 5sec. After

what time it will reach the ground from the
maximum height position

(a) 1.2 sec
(c}) 10 sec

(b) 5sec
(d) 25 sec
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16.

17.

18.

19.

RESPONSE
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A ball is dropped from top of a tower of 100 m
height. Simultaneously another ball was thrown

upward from bottom of the tower with a speed of

S0 mfs (g= 10m/s?). They will cross each other

after _
(@) 1s (b) 2s
{c) 3s (d) 4s

Two balls are dropped from heights h and 2 h

respectively from the earth surface. The ratio of _

time of these balls to reach the earth is’

(@) 1:42 P2 B |

(€) 2:1 (@i d

An elevator car whose. floor té cefﬁﬁé‘*&%stance is
2.7m ™

starts g,scendmg w1th a constant

- .\=,acceierat10¥1 of 1 22_@’32 After 2 s of the start, a

1e ceiling of the car. The free time
s (g = 9.8 m/s?)

@ \ff

A body falls from rest in the gravitational field of
the earth. The distance travelled in the fifth
second of its motion is (g = 10 mys*)

(b) 45 m

(d) 125 m

(a) 25 m

{c) 90 m

20.

21.

22,

23.

13|

From a balloon rising vertically upwards at 5m/s
a stone is thrown ﬁp at 10 m/s relative to, the
balloon. Its velocity with respect to gmundﬂ after
2sis « (assume(g :10mjsz)
i h ™~ ¢ :

(c) 10 m/s -
Twoyboys ave* stahd" g, at th:e ends A and B on
ground;where AB =g Fhe boy at B starts running
in a direciion petpendicular to AB with velocity v;.

“The bay at A starts running simultaneously with

constant velocity v and catches the other boy in a
fime t, where t is

2
a a
a b
e R
(c) a d a
v—1y) (L+uy)

A body falling from a high Minaret travels 40 m in
the last 2 seconds of its fall to ground. Height of

(take g=10 m/s?)

Minaret in meters is
(a) 60 (b) 45

(c) 80 (d) 50

Two particles A and B having different masses
are projected from a tower with same speed. A is
projected vertically upward and B vertically
downward. On reaching the ground

(a) Velocity of A is greater than that of B

(b) Velocity of B is greater than that of A

{c) Both A and B attain the same velocity

(d) The particle with the larger mass attains
higher velocity
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24.

25.

A pebble is dropped from rest from the top of a
tall cliff and falls 4.9 m after 1.0 s has elapsed.
How much farther does it drop in the next 2.05 ?
(Take g = 9.8 m/s?)
(a) 9.8 m
(c) 39m

(b) 19.6 m
(d) 44 m

A ball is released from the top of a tower of

height h meters. It takes T seconds tofteach the

ground. What is the position.of the balt in T/3

seconds ? _

(a) h/9 meters fromuisﬁe around . N
(b) 7h{9 meters from the ground L
(c) 8h,.f'9_-§73“é:_t'em*'ﬁoﬁﬁ‘;th’é}'grouhd ;
(

O (d)(T7h/18 met vs from the ground

26.

RESPONSE
GRID

"N NUMERICAL VALUE TYPE QUESTIONS
| Questions from 26 to 30 are numerical value t_yﬁé

‘according to the new pattem for JEE Main by INTA.

A 210 m long train is moving due North at a
speed of 25m/s. A small bird is flving due South a

little above the train with speed 5m/s. The time

taken (in sec) by the bird to cross the train is

27.

28.

29.

30.
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A train is moving slowly ona straight track with a
constant speed of 2 ms™. A passenger in that train
starts walking at a steady speed of 2 'm':s‘“i- to the
back ofithe trainin‘the opposite.direction of the
motion of the train. So, o &n observer standing on
the platform directly’in front of that passenger, the

welocity {in mys) of the passenger appears to be

Two trains are moving with equal speed in
opposite directions along two parallel railway
tracks. If the wind is blowing with speed u along
the track so that the relative velocities of the trains
with respect to the wind are in the ratio 1 : 2, then
the speed of each train is nu. Find the value of n.
A body falls freely from rest. It covers as much
distance in the last second of its motion as
covered in the first three seconds. The body has
fallen for a time of

A very large number of balls are thrown vertically
upwards in quick succession in such a way that
the next ball is thrown when the previous one is
at the maximum height. If the maximum height is
5m, the number of ball thrown per minute is

(take g =10 m/s™®)

29. OO 30. OO
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1.  If the body is moving in a circle of radius r with a
constant speed v, its angular velocity is

(@) v?/r (b) wr
(c) v/r - (d) r/v
2.  What is the angular velocity of earth

(a) =7 rad [ sec (b) &5 rad | sec
86400 3600
2r ]
—rad !

(c) S o/ sec (d) L ru'cf; seql

8. A body of mass 1 Kg is projected. mth Vefae;ﬁ;y;’- »

50 m/s at an angle-6f 30° with' the h@rlzgrﬁal At
the highest point of [fx; “path a force 10N starts
acting ¢h body: ﬁar 5 s verticallp=upward besides
grawtahonaf £0rce, what is horizontal range of the

:":";‘__body'? (g =10 m/s®)
b) 200J3m
(CJ oo (d) 250V3m

A body is moving in a arc&.ﬂa:r paih ‘With
acceleration a. If its _velc%t:itﬁ;gets--@o&b'led, find the
ratio of acceleration after and before the change

@R & & (b)%:z

(N 2V @ (d) 4:1

| “A bodyref mass m moves in a circular path with
“uriiform angular velocity. The motion of the body
W' has constant

(a) Acceleration (b) Velocity
(c) Momentum (d) Kinetic energy

A cylindrical vessel partially filled with water is
rotated about its vertical central axis. It's surface
will

(a) Rise equally

(b) Rise from the sides

(¢) Rise from the middle

(d} Lowered equally

sl - OO0 2 @OOO 3. OO 4 @OOO 5 EEEE

GRID 6. DOOO




|2

9.

10.

RESPONSE

(a) 4ms

A 100 kg car is moving with a maximum velocity
of 9 m/s across a circular track of radius 30 m.
The maximum force of friction between the road
and the car is
(a) 1000 N
(c) 270N

(b) 706 N
(d) 200N
Radius of the curved road on national highway is
R . Width of the road is b. The outer edge of the

road is raised by h with respect to inner edge so

that a car with velocity v can pass safe over it._ /i

The value of h is

o

¥ g |
bZR why =
(C) —é"— ! [d] ‘?

_A car.is going in so.ﬁlt_h with a speed of 5 m/s. To

‘@) man. sitting. in-car a bus appears to move

thgrdé west with a speed of 26 m/s. What is

“the actual speed of the bus?

(b) 3ms™

(c) 7 ms (d) none of these

A ball is moving to and for about the lowest point A
of a smooth hemispherical bowl. If it is able to rise
up to a height of 20 em on either side of A, its speed
at A must be (Take g=10 m/s?, mass of the body
59

(@) 0.2 m/fs
(c) 4mfs

(b) 2 m/s
(d) 4.5 m/s

11.

12.

13.

DPP/P (06)

A river is flowing due east with a speed 3ms™". A
swimmer can swim in still water at a speed of
4 ms™, If swimmer starts swimming,dtie nor’th,_
then resultant velocity ofithe swirmer is

(@) 3 ms! (ﬁ} '5._1'1‘1.'3"1 )

(c) 7 ms ™} : 2 ;_(dl..Z'm*l

An object is'tied to a string of length [ and is
revolved in a wertical circle at the minimum

velocity! When the object reaches the uppermost

“point, the string breaks and it describes a

parabolic path as shown in the figure under the

" gravitational force. The horizontal range AC in

the plane of A would be

(a) 1 (b) 21
(d) 2421

A stone of mass m is tied to a string and is moved

(c) V2l

in a vertical circle of radius r making n revolutions
per minute. The total tension in the string when

the stone is at its lowest point is
(a) mg

(b) ml(g +mnr?)

(c) mlg+mnr)

(d) m{g+(n°n"r)/900}

GRID
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14.

15.

16.

18.

RESPONSE

(TJ) 5 cm below the target

The angular amplitude of a simple pendulum is
8, . The maximum tension in its string will be

(a) mg(l-6p) (b) mg(l+8,)
(c) mg(l-6?) (d) mg(1+6?)

A man projects a coin upwards from the gate of a
uniformly moving train. The path of coin for the
man will be

(a) Parabolic

(b) Inclined straight line

(c) Vertical straight line

(d) Horizontal straight line

Two stones having different masses m; and-msg
are projected at an angle o _.and (9(}" =) With

same speed from same point. The ratio of their
maximum heights i§" :

(@) 1:1
{c)tana;l

(b}” 1 8
\ (d) tan?er ;1
) be ﬁmd wzth a speed of 2000 ms™

(c) 5cm above the target

(d) 2 cm above the target

A ball is thrown from the ground to clear a wall
3m high at a distance of 6 m and falls 18 m away
from the wall, the angle of projection of ball is

(a) tan” [g—] (b) tan™! [’2‘]

(¢) tan? [%J (d) tan™! [%J

19.

21.

22

13]

A ball is projected with velocity V,, at an angle of

elevation 30°. Mark the correct statement

(a) Kinetic energy will be zero at_the: highﬂst
point of the trajectory .

(b) Vertical component" of momenturn \will be

conserved

(c) Horizontal component of momentum will be
Sonserved

(d) Gravitational | potential energy  will be

rmnimum at the highest peint of the trajectory

20.~ Two particles are projected, between a certain
‘time gap. While both are in air, the wvelocity of

one particle relative to the other:

(a) Varies linearly with time

(b) Is always constant in magnitude and direction
(c) Is always constant in magnitude only

(d) Is always constant in direction only

To the captain of a ship A travelling with velocity
va = (3’;
have a velocity (5i +12j) km/h. What is the true
velocity of the ship B?

(a) 2i +16j km/h (b) 13i +8j kmy/h
() —2i —16] km/h (d) 8 + j) km/h

Two second after projection, a projectile is
travelling in a direction inclined at 30° to be
horizontal. After 1 more second it is travelling
horizontally. Then, (g = 10 m/s?)

(a) the velocity of projection is 20+/3 m/s

—43‘) km/h. a second ship B appears to

(b) the angle of projection is 30° with horizontal
(¢) Both (a) and (b) are correct
(d) Both (a) and (b) are wrong

GRID
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An arrow is shot into air. Its range is 200 m and
its time of flight is 5s. If g=10m/s?, then the
horizontal component of velocity of the arrow is
(@) 12.5m/s (b) 25 m/s

(c) 31.25 m/s (d) 40 m/s

A projectile is projected with a speed u making an
angle 28 with the horizontal. What is the speed
when its direction of motion makes an angle 6
with the horizontal

(@) (ucos20)/2 (b), _.ucos.a: %

(c) ulZ2cosB-—-sech) (dl __._q(ﬁcoé_iﬁ —sech)

A projectile can have same rdge from ko angles
of projection with same Tnitial speed, if h; and hy
be the maximum heights, then

(b) R=2h h,

(d) R=4 [h hy

@ R22h h,

NUMERICAL VALUE TYPE QUESTIONS
Questions from 26 to 30 are numerical value fype
according to the new pattern fo’i“;JEE Main by NTA.

A particle describes a horizontal circle with speed
of 0.5 m/s in a conical funnel whose inner surface
is smooth. The height of the plane of circle from
vertex of the funnel is (n/10) cm. Find the value

of n.

27.

28,

Wiloms™

29.

30.
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From the-top of a tower, 80m high frejmthe
ground, a stone is thﬁ._‘}wn in. the bbr.i‘-"zi:a;;n_talfi
direction with a velocity of Sn;ls"l. The sﬁtsone" i
reaches the ground after a time #and falls at a
distarice of ' d"from " the foot of the tower.
Assuni.in'g. g =10ms"2", the distance d (in m) is

A ball fs projected from the ground at a speed of

with  the
simultaneously

making an angle of 30°
Another ball is
released from a point on the vertical line along

horizontal.

the maximum height of the projectile. Both the
balls collide at the maximum height of first ball.
The initial height of the second ball in meter is
/10 (g = 10ms %) . Find the value of h.

A man wishes to cross a river in a boat. If he
crosses the river in minimum time, he takes
10 minutes with a drift of 120 m. If he crosses the
river taking shortest route, he takes 12.5 minutes,
find wvelocity of boat in m/min with respect.to
water.

A glass windscreen whose inclination with the
vertical can be changed is mounted on a car. The
car moves horizontally with a speed of 2 m/s. The
rain drops falling vertically with velocity 6 m/s
strike the wind screen perpendicularly. At this
time the inclination of the screen with vertical is

o =tan @. Find the value of 8 (in degree).

GRID
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