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A man getting down a running bus falls forward

because

(@) Due to inertia of rest, road is left behind and
man reaches forward

(b) Due to inertia of motion upper part of body
continues to be in motion in forward direction
while feet come to rest as soon as they touch the
road

(c}) He leans forward as a matter of habit

(d) Of the combined effect of all the three factors
stated in (a), (b) and (c)

A car is moving with uniform velocity on a rough &
horizontal road. Therefore, according taseNewton 5

first law of motion
(@) No force is being applied bg its czﬂgmé
(b) A forceis surely bemg a"':

. : b}“fMpW}‘gg forward and losing speed
\'3.{&} Moving forward with uniform speed
" (d) Moving backward with uniform speed

A body of mass 2 kg is hung on a spring balance
mounted vertically in a lift. If the lift moves up with
an acceleration equal to the acceleration due to
gravity, the reading on the sprmg balance wiﬁ be

(a) Zkg “(b) (2% g kg

(c) (4x g)ka T d}__llkg

The Ii-nggr mementum p.of a body moving in one
dimension. varies ‘with time according to the

Juation p=@a+bt* where a and b are positive
. ) &

‘constants. The net force acting on the body is

(a) A constant

(b) Proportional to t*

(c} Inversely proportional to ¢

(d) Proportional to ¢

A particle moves in the xy -plane under the action
of a force F such that the components of its linear
momentum p at any time t are p = 2cost,
p, = 2sint . The angle between F and p at time t
is

(a) 90° (b) O°

(c) 180° (d) 30°
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7. A body of mass Skg is suspended by a spring
balance on an inclined plane as shown in figure.
The spring balance measure

(@) 50N
(b) 25N
(c) 500N
(d) 10N

8. A cricket ball of mass 250 g collides with a bat with
velocity 10 m/s and returns with the same velocity
within 0.01 second. The force acted on.bat is
(a) 25N (b) 50 N 9
{c) 250N (d 500 N

9. Anarmy vehicle of mass 1006 kgf'is-.ﬁlaumg !ﬁ?i‘th a
veiomty of 10 mfs and 8 acted, upoﬁ by a forward

: ""to the engine and a retarding
.I.CTIOI"I What will be its

(b) 10 m/s

Ric (d) 20 mfs

~ A ball of mass m moves with speed v and it strikes
normally with a wall and reflected back normally,
if its time of contact with wall is ¢t then find force
exerted by ball on wall
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11. A block of mass 5kg is moving horizontally at a
speed of 1.5 m/s. A perpendicular force of SN acts
on it for 4 sec. What will be the.distance of thé
block from the point where thé':fijr'{;e"?star'té'd.'actin_g__.
(a) 10m ) 8m) |
(c) 6m : A [d) 2m

12. A soliﬁz disc of ass M}SJust held in air horizontally

by ThrMngQO stones per sec vertically upwards
to strikesthe disc each with a velocity 6 ms™ . If the
mass of each stoneis 0.05kg what is the mass of
the disc (g =10ms™)
(a) 1.2kg
(c) 20kg

(b) 0.5kg

(d) 3kg

13. Asolid sphere of mass 2 kg is resting inside a cube as
shown in the figure. The cube is maving with
a velocity v = {5t} + 2t}) m/ s . Here tis the time in

second. All surface are smooth. The sphere is at
rest with respect to the cube. What is the total

force exerted by the sphere on the cube.

(Take g = 10 m/s?)
(2)~29N
(b) 29N
(c) 26N

) VBON

2mu mu
(a) ; (b) i
() mut (d) %Ll
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14. A lift is going up. The total mass of the lift and the 18. Astudent attempts to pull himself up by tugging on
passenger is 1500 kg. The variation in the speed his hair. He will not succeed
of the lift is as given in the graph. The tension in (a) As the force exerted is small
the rope pulling the lift at t = 11%sec will be (b) The frictional force while gripping, issmall.
(a) 17400 N Sq BB (c) Newton's law of mer&m is: not appl%cabie tc;‘___.__
(b) 14700 N. £ 1~ living beings. ;
(c) 12000 N 5 \ (d) As the force. apzplwd is mtemai to the system
(d) Zero % 19. In an an' coﬁhswn between an aeroplane and a
2 10 12 | bird, th@ force expenenced by the bird as
15. If in a stationary lift, a man is standing with a . j;;ompa‘ed fgithat of the aeroplane is
bucket full of water, having a hole at its bottom.. /& "“_‘_?[a] Vesrhigh (6} Equal
The rate of flow of water through this hole is®g IE:- < ¥ = Less Ial7. e
the lift slarts to move up aﬁ’té down ith sa"me S When a horse pulls a wagcn.‘i, the force that causes
acceleration and then that r'ates of | ﬂow of waster; . b forward_ i e
ate Bomnit 1 g B % (a) The ground exerts on it
: g (b) It exerts on the ground
(@) By, &~ }Rd ) . ?"'R‘] =8 (c) The wagon exerts on it
(¢) Ry >Ra >R, ) R,>R,>R, (d) It exerts on the wagon
16. .':'The time penoci of asunple pendulum measured 21. A bird is sitting in a large closed cage which is
' ._msade a stahwnary lift is found to be T. If the lift placed on a spring balance. It records a weight of
qtarts accelerating upwards with an acceleration 25 N. The bird (mass m = 0.5 kg) flies upward in
gf3 s time period is the cage with an acceleration of 2m/s®. The
. o e spring balance will now record a weight of
(a) 24N (b) 25N
o) 7143 St (c) 26N (d) 27N
e e 22. A book is lying on the table. What is the angle
acceleration of 9.5 ms . The opposing force of air between the action of the book on the table and
on the body is, (g =9.8ms™) the reaction of the table on the book
(@) 0.015N (b) 0.15 N (a) 0° (b) 30°
(c) 0.030N (d) Zero (c) 45° (d) 180°
HEZoNcl 14 QOO0 15 @OOO 16. @EEO 17. QOO 18.ECE
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23. A gardener waters the plants by a pipe of diameter

24,

25.

1 mm. The water comes out at the rate or 10
cmfsec. The reactionary force exerted on the
hand of the gardener is

(a) Zero (b) 1.27 x102 N

() 1.27 X10* N (d) 0.127 N

At a cerfain instant of time the mass of a rocket
going up vertically is 100 ka. If it is ejecting 5 kg of
gas per second at a speed of 400 m/s, the

acceleration of the rocket would be
(taking g = 10 m/s?)

(a) 20 m/s? (b) 10 m/s®

(c) 2 m/s? ()1 m/s?

A ball of mass 400 gm is dropped from a hef;ighf@f
5 m. A boy on the ground hits the ball wertically
upwards with a batwith and average force of 100
N so thatitattains a vertical height of 20 m. The

am fime.for which the ba_lil"'i'eniains in contact with the

26.

RESPONSE
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(b) 0.08s
“(d) 12s

NUMERICAL VALUE TYPE QUESTIONS

Questions from 26 to 30 are numerical value type
according to the new pattem for JEE Main by NTA.

A body of mass 2kg has an initial velocity of
3 meters per second along OF and is subjected to
a force of 4 N in a direction perpendicular to OF.
The distance of the body from O after 4 seconds
will be

27.

28.

29.

30.
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A 10 kg stone is suspended with a rope of breakirig
strength 30 kg wt. The minimum time in'second
for which the stone canbe raised thfbu@ a height
10 m starting from rest is*(taking g = 10N/ kg )

A sphere is acgelerated Bpwa?ds by a cord whose
braking streﬁgﬂi is four times its weight. The

. Maximum -'jaggé'léfétion with which the sphere can

move up without breaking the cord is axg. Find
the value of a.

At a cerfain instant of time the mass of a rocket
going up vertically is 100 kg. If it is ejecting 5 kg of
gas per second at a speed of 400 m/s, the
acceleration of the rocket in m/s? would be
(taking g = 10m/s?)

Five persons A, B, C, D and E are pulling a cart of
mass 100 kg on a smooth surface and cart is
moving with acceleration 3 m/s? in east direction.
When person A stops pulling, it moves with
acceleration 1m/s? in the west direction. When
person B stops pulling, it moves with acceleration
24 m/s? in the north direction. The magnitude of
acceleration of the cart when only A and B pull the
cart keeping their directions same as the old

directions, is:

28. OO 29. OO

23. OO 24 OOOE 25 OO 26. OO

27.00
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SYLLABUS : Law of Conservation of Linear Momenturn, and ifs Applications, Impulse
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A shell of mass 10 kg is moving with a velocity of
10ms™ when it blasts and forms two parts of
mass 9 kg and 1 kg respectively. If the 1st mass is
stationary, the velocity of the 2™ is

(@) 1 mys (b) 10 m/s

(c) 100 m/s (d) 1000 m/s

A body of mass 1000 kg is moving horizontally

with a velocity S50m/s. A mass of 250 kg s/

added. Find the final velocity 2.
(a) 40 m/s §b) 20 m;@' A

© 30Zmis 4 (@S0,

Newton's second and fi’arcl laws of moﬁ"on lead to
the conservation of k. ol

(a) Lmea‘;;_momentum .

) {Angular Momentum

A A ) Patential energy
), (A} Kinetic energy

 A-bullet of mass 10 g moving with 300 m/s hits a
block of ice of mass 5 kg and drops dead. The
velocity of ice is

(a) 50 emfs (b) 60 cmfs

(c) 40 cmfs (d) 30 cm/s

A batsman hits back ‘&\ball“of mass)016kg |
straight in the directiofi~of the bowler without
changing its initial“speed of .\ 10ms™. If the ball
moves linearly,sthen ‘the impulse imparted on it
(in Nsj is.

(@) 30 W (b) 2.0

L %) 18 B (d) 1.9
h " player kicks a football of mass 0.5 kg and the
. football begins to move with a velocity of 10 my/s.

If the contact between the leg and the football

lasts for %sec, then the force acted on the

football should be

(a) 2500 N (b) 1250 N

(c) 250N (d) 625N -
A stationary body of mass 3 kg explodes into
three equal pieces. Two of the pieces fly off in
two mutually perpendicular directions, one with a

velocity of 3i ms™ and the other with a velocity

of 4jms™ If the explosion occurs in 10 s, the
average force acting on the third piece in newton
is

(a) (3(+4j)x10* (b) (3 —4j)x10™

(c) (3i+4j)x10° (d) —(3i+4j)x10*
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A shell at rest at the origin explodes into three
fragments of masses 1kg, 2kg and m kg. The lkg

and 2kg pieces fly off with speeds of 5ms™ along

x-axis and 6ms™ along y-axis respectively. If the m
kg piece flies off with a speed of 6.5ms™, the total
mass of the shell must be

(a) 4 kg (b) 5kg

() 35kg (d) 4.5 kg

A body of mass M at rest explodes into three
pieces, two of which of mass M/4 each are
thrown off in perpendicular directions with
velocities of 3 mfs and 4 m/s respectively. The

third piece will be thrown off with a velecity of <

(a) 1.5 m/s
(c) 2.5 m/s

(b) 20 m/s _

A stationary bomb. ggpiodég “into Ef?gjee _;iijgceé'."'

One piece of 2kg massimoves with:a velocity of
8ms™' at right anglés 1o the other ;‘;iece of mass
1kg moving with aue@oc:tyof 12ms™ . If the mass
of the-third piece 15{}5@, then its velocity is

&) 10 ms‘ L (b) 20 ms™

()30 ms™ (d) 40 ms™

A.shell of mass 5M, acted upon by no external

force and initially at rest, bursts into three

fragments of masses M, 2M and 2M respectively.

The first two fragments move in opposite

directions with velocities of magnitudes 2V and V

respectively. The third fragment will

(a) Move with a velocity V in a direction
perpendicular to the other two

(b) Move with a velocity 2V in the direction of
velocity of the first fragment

(c) Be at rest

(d) Move with a velocity V in the direction of
velocity of the second fragment

12.

13.

14,

15.
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A rocket of mass 100 kg burns 0.1 kg of fuel per
sec. If velocity of exhaust gas is 1 km/sec, then-it
lifts with an acceleration of - 4

ek OFE S
L T %

(¢) 10 ms™
In a rocket of mass:1000 kg fuelis consumed at a
rate o‘fii-O kgfs. The velocity of the gases ejected
from the récket is:5x10*m/s. The thrust on the

rocket is
@) 2x103N
)

(b) 5x10*N

{c) 2x10°N

(d) 2x10°N

A frain is moving with velocity 20 m/sec. on this

dust is falling at the rate of 50 kg/minute. The extra

force required to move this train with constant

velocity will be

(a) 16.66 N (b) 1000 N

(c) 1666 N (d) 1200 N

A nuclide at rest emits an o-particle. In this

process

(a) u-particle moves with large velocity and the
nucleus remains at rest

(b) Both u-particle and nucleus move with equal
speed in opposite directions

(c) Both move in opposite directions but nucleus
with greater speed

(d) Both move
a-particle with greater speed

in opposite directions but

8. QOO@ 9. @OO® 10. EOE 1. @O 12200
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16. Figures |, II, Il and IV depict variation of force

with time

F(N) F[N)

0.3
0.25
o (I
¢ (107%) £ (10%)
] 1.0 0 10 Z@
F (N) FN)

(1) (IV)
1.0 10
t(107%)
0 1.0 N0

The impulse is highest it the case e
depicteds Figure ;
(a) Iand H ]

(b) Mand]I
(d) IV only

0 2 445 65 i(s)

(a) 9.25 ms™
(c) 14.31 ms!

(b) 5 ms!
(d) 4.25 ms!

18.

19.
“acts on’it whese magnitude changes with time.
“The force time graph is shown below

20.

—{3]

A body of mass=3kg is acted on by a force which
in the graph below. The
momentum acquired is given by A N
(a) Zero FfN)_ :

(b) 5N-s

(c) 30 N-s
(d) 50 N-s

varies as shown

A pat‘hcle of mass 2 kg is initially at rest. A force

FiN)
g pressaiiiiss :
10}~ 5—
5] 2 4 6 T
The velocity of the particle after 10 s is
(a) 20 ms™ (b) 10 ms™
(c) 75 ms™ (d) 50 ms™

A particle of mass m, initially at rest, is acted upon
by a variable force F for a brief interval of time T. It
begins to move with a velocity u after the force
stops acting. F is shown in the graph as a function
of time. The curve is a semicircle.

(@ u= ﬂ 1
2m
T e b
(b) u= —-Zm 8 Fo :
o 1
@ uo Rl i :
4m :
(d) u= ol 0 'Il"n'ne T
2m
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(@) =0°

A particle moves in the x-y plane under the action
of a force F such that the value of its linear
time t is

P, =2cost,p, = 2sint. The angle ¢ between F

momentum (P) at  any

and P ata given time t. will be

(b) @=230°

(c) @=90° (d) 6=180°

An explosive of mass 9 kg is divided in two parts.
One part of mass 3 kg moves with velocity of 16
m/s. The kinetic energy of other part will be

(a) 192J (b) 162J

(c) 150 (d) 200J

A shell of mass 200 g is fired by a gun of mass
100 kg. If the muzzle speed of the shell is 80 m/s,
then the recoil speed of the gun is

(@) 16 cms? (b) 8 cm s

(c) 8ms? (d) 16 ms?

A 100 kg gun fires a ball of 1 kg horizontally from
a cliff of height 500 m. It falls on the ground ata
distance of 400 m from the"bottom®of the ¢liff.

The recoil velocity of the gumis. 1Tam g=10 ms‘g} '

(a) 0.2ms! (b]O@ma“_
(c) D6ms1 (d) 0.8 ms?
A bullet 15 fired" from a'gun. The force on the
by F = ’600 2 x 10%, Where F is

m nawtam‘and t in seconds. The force on the

bullet beczomes zero as soon as it leaves the
b&rel ‘What is the average impulse imparted to

" the bullet ?
“(a) 9 Ns (b) Zero
(c) 0.9 Ns (d) 1.8 Ns

26.

27.

28.

29.

30.
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NUMERICAL VALUE TYPE QUESTIONS

Questions from 26 fo 30 are numerical value fype
according to the new pattem for JEE Main by NTA.

‘A machine gun has a mass of 10 kg. It fires 30 g

bullets at the rate of 6 bullets per second with a

speed of 400 m/s. What force must be apphed to

the gqun in newton to keep it in position? .

A hunter has a machine gun that can fire 50 g
bullets with a velocity of4150 my/s." ‘A 60 kg tiger"
springs at him with a veioclty of 10: mis. Hows,
many bullets must the hunter, fim per second into
the tiger in order to:stap hfm in his track.

A car of. mass:1000 kg,.t_r_avellmg at 32 m/s dashes
into the rear of a truck of mass 8000 kg, moving
in the Same direction with a velocity of 4 m/s.
After the“collision, the car bounces with a velocity
of 8 m/s. What is the velocity of the truck in m/s
after the impact?

A disc of mass 10 g is kept floating horizontally by
throwing 10 marbles per second against it from
below. If mass of each marble is 5 g. The velocity
with which marbles are striking the disc is
v x 107*m/s. Find the value of v. Assume that
marbles strike the disc normally and rebound
downwards with the same speed.

While launching a rocket of mass 2 x 10* kg a
force of 5 x 10°N is applied for 20 s. The velocity
attained by the rocket at the end of 20 s is
v x 10%m/s. Find the value of v.
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