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First Law of Motion

(c)

(c)

(d)

(b)

(b) Horizontal velocity of apple will remain
same but due to retardation of train, velocity
of train and hence velocity of boy w.r.t.
ground decreases, so apple falls away from
the hand of boy in the direction of motion of
the train.

(c) Newton’s first law of motion defines the
inertia of body. It states that every body has
a tendency to remain in its state (either rest
or motion) due to its inerta.

(d) Horizontal velocity of ball and person are
same so both will cover equal horizontal
distance in a given interval of time and after
following the parabolic path the ball falls
exactly in the hand which threw it up.

(c) When the bird flies, it pushes air down to
balance its weight. So the weight of the bird
and closed cage assembly remains
unchanged.

(d) Particle will move with uniform velocity
due to inertia.

(a)

(b) When a sudden jerk is given to C, an
impulsive tension exceeding the breaking
tension develops in C first, which breaks
before this impulse can reach 4 as a wave
through block.

(a) When the spring C is stretched slowly, the
tension in A4 is greater than that of C,
because of the weight mg and the former
reaches breaking point earlier.

Second Law of Motion



10.

11.

12.

(b) u=100m/ s v=0, s=0.06 m

2 6
Retardation - g2 & _ _(100° _1x10°
2s 2x0.06 12

5x102x1x10° 5000

= =417 N
12 12

-. Force = ma=

(b) F=ma
(c) Acceleration a= g = % =20 cml &

Now v=ar=20x10=200cm/ s
(b)

(b) F= {%} =400x0.05=20 N

(b) u=4mis, v=0, t=2sec
v=u+at= 0=4+2a = a=-2ml &

- Retarding force= ma=2x2=4 N

This force opposes the motion. If the same
amount of force is applied in forward
direction, then the body will move with
constant velocity.

(d) Reading on the spring balance =m (g —a)
and sincea =g .. Force =0

(a) The lift is not accelerated, hence the reading
of the balance will be equal to the true
weight.
R=mg=2g Newton or 2 kg

(d) When lift moves upward then reading of the
spring balance,
R=mg+a=2g+9=4gN=4kg [As a=g]

(a) For stationary lift ¢ = JZ;

and when the lift is moving up with
2h

constant acceleration ¢ = L h >t

(d) Since 7= mg, it implies that elevator may be
at rest or in uniform motion.

(c) If the man starts walking on the trolley in
the forward direction then whole system
will move in backward direction with same
momentum.

YR 1m/s

. 2 >

13.

14.

15.

16.

17.

18.

19.
20.

S
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Momentum of man in forward direction =
Momentum of system (man + trolley) in
backward direction

= 80x1=(80+320)xv= v=0.2ml/s

So the velocity of man w.r.t. ground
1.0-0.2=08m/s
Displacement of man w.r.z. ground

=0.8x4=32m

(d) Force = Mass x Acceleration. If mass and
acceleration both are doubled then force
will become four times.

(b) As weight=9.8 N . Mass =1 kg

Force 5

Acceleration = =5ml &
Mass 1

(a) Force on the table = mg =40x980=39200
dyne

(b) a:fz:—/:/]:1m/52
—v

I3

(b) 2- v 1:(—2)—(+10):—12:_3m/52
t 4 4

(b) F=ma=10x(-3)=-30 N

(b) Impulse = Force x Time = -30x4 =-120 N-s
(b) u = velocity of bullet

%:Mass thrown per second by the

machine gun

= Mass of bullet x Number of bullet fired

per second

21.

22.

23.

=10 gx10 bullet/ sec =100 g/ sec= 0.1 kg/ sec
-. Thrust =%"=500x0.1 ~50 N

(d) Acceleration of the car = Thruston the car
Massof the car

=i:izo.025m/s2
2000 40

(b)

(b) Force on particle at 20 cm away F = kx
F=15%x02=3N [Ask=15 N/m]

Foree_ 3 _1omi &

0.3

. Acceleration =

(a) Force on the block F' = u(%’j} =5x1=5N

. Acceleration of block a= ,—i = % =25ml &



25S.

26.

27.

28.

29.

30.

31.

32.

33.

34.
3s.

36.

37.

38.

39.

40.

41.

(a) Opposing force F= u(‘gj 2x05=1N

So same amount of force is required to keep
the belt moving at 2 m/s
(d) Resultant force is w+3w=4w

Force 50 NV
Mass 10kg

(c) Acceleration = =5ml &

From v=u+at=0+5x4=20m/s
(c) Thrust F= u[‘;’;’j 5x10% x40 = 2x 108 N

(d) In stationary lift man weighs 40 kg i.e. 400
N.

When lift accelerates upward it's apparent
weight = m(g+ 8 =40(10+2)=480 N i.e. 48 kg
For the clarity of concepts in this problem
kg-wt can be used in place of kg.

(d) As the apparent weight increase therefore
we can say that acceleration of the lift is in
upward direction.

R=mg+a =48 g=4(g+ 3
=3=02g=196 m/ &
(d) 7=m(g+ 2 =6000(10+5)=90000 N

(a) F=ma = =40 N
Ar 0
(a) F= m(ﬂ/)= 100x5 _ 5909 v
dr)” 01
(d)

(b) F=m(g+a=20x10%x(10+4)=28x10* N

(b) m(,;ga):% = a=g/3

a) T=m(g+a=500(10+2)=6000 N

(a) (g+3)

(a) F= u(d’" — dn_F_210_474g1s
at at w300

(d) R=m(g+a=m(g+g=2mg

(@ 7= m(g+6):1x[g+gj - 3g

2
gy.g . h_3
7, = -8=1 -Z =2 ' L=—
o a-1x(0- )-8 - 5
udm
(b) F=="=mg+a
:>d_m:n(g+a) =5000x(10+20) 1875 kgl s

at u 800

42.

N

43.

44.

45.
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(c) Im Rgl}y dup to upward acceleration
apparent wé ht of the body increases but
then it decreases due to decrease in gravity.

(b) 7= 27[\/7 and 7=2x
g V45’

g4g
5= 3 ]

SELF SCORER

[Asg=g+a=g+=
V3
2
(b) Density of cork = d, Density of water = p

Resultant upward force on cork= Up-d) g

W T= T

This causes elongation
in the spring. When the
lift moves down with
acceleration a, the
resultant upward force
on  cork=Up-d(g-2
which is less than the previous value. So the
elongation decreases.

(d) When trolley are released then they posses
same linear momentum but in opposite
direction. Kinetic energy acquired by any
trolley will dissipate against friction.

ymgs:i = s [As P and u are

2m n’

constants]

46.

47.
48.

49.

50.

51.

52.

2 2
N i:[&j :(Ej _9
S \m 1 1
(b) Apparent weight = m(g— 8 =50(9.8-9.8)=0
(b) Opposite force causes retardation.
(a) 7=mg-a=10(980 —400) = 5800 dyne
(d) 7= 2;;\/; T will decrease, If g increases.

It is possible when rocket moves up with
uniform acceleration.

(c) We know that in the given condition s« LZ
m
2 2
. i:[ﬂ] oM s
51 /772 /772
(a) m_F \/6 +8 +10? 200 10\/—/@
(b) In the absence of external force, position of

centre of mass remain same therefore they
will meet at their centre of mass.



53.

54.

5S.

56.

57.

58.

59.

60.

61.

62.

63.

64.
65.

66.

67.

68.

69.

70.

71.

72.

(d)Force

[ )2 025x1A0) = (0] _ 55, 50 _ 500 &
ot 0.01

(d) 7=mg=50x10°x10=05N

(a) F=u[ 27| -20x20 _1666 N
ar 60
(d) u=250m/s, v=0, s=0.12 metre

/___ma_”{uz—sz_
2s
F=52x10° N

(a) F- m( V- uJ _ 5(65-15)x 1072

t 0.2
(d)

(©) v=us L t=104+[1900-500) 4o 15/ s
m 1000

20x 1072 x(250)2
2x0.12

=125 N

(b) F=ma= /TKUI‘—I/) _ 2><(‘81—0) —4N

(d) R=m(g+2a=10x(9.8+2)=118 N

ol ol

m(i? —2)  30x107 x(120)2
28 2x12x1072
(b) dp= Fxdt=10x10=100 kg m's

=1800 NV

(d) 7=

(d) R=m(g-a=m(10-10)=zero
(b) Force exerted by the ball
dvj 20

= F=m 0.15x 22 =30 N
(a’t 0.1

(d) If rope of lift breaks suddenly, acceleration
becomes equal to g so that tension,
T=mg-9=0
(d) R=m(g+a=50x(10+2)=600 N =60 kgwt

(b) F= u[%:j =500x50x1072 =25 N/

(a) S—iorizontal =ut=15x4=6m

1
Sertical = E af = 1.2

.Sqetzx/62+82 =10m

(c) T=m(g+a=10009.8+1)=10800 N

—><1><16 8m

(d) The effective acceleration of ball observed
by observer on earth = (a — ay)

73.

74.

75.

76.

71.

78.

79.

80.
81.

N
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As g <a hence net acceleration is in
downward direction.

(c) Due to relative motion, acceleration of ball
observed by observer in lift = (g — a) and
for man on earth the acceleration remains g.

(c¢) For accelerated upward motion
R=m(g+a=80(10+5)=1200 NV

(c) Tension the string = m(g+ g = Breaking force
= 20(g+a=25xg = a=g/l4=25ml &

(b) Rate of flow will be more when lift will
move in upward direction with some
acceleration because the net downward pull
will be more and vice-versa.

Fupward = m(g+ a) and Fdownward = m(g_ a)

(c) Initial thrust must be
mig+d=35x10°(10+10)= 7x10° N

(b) When the lift is stationary W= mg
= 49=mx9.8 = m=5kg
When the lift is moving downward with an
acceleration R=m(9.8-2 =5[9.8-5]=24N

(a) When car moves towards right with
acceleration a then due to pseudo force the
plumb line will tilt in backward directign

From the figure,
tand=al g

. @=tan"'(al g)

(a) R=m(g-a=0
(b) Displacement of body in 4 sec along OF
S, =V, t=3x4=12m
A F=4N

Force along OF (perpendicular to OF) = 4

ayzfzi:Zm/.s2
m 2



Displacement of body in 4 sec along OF

= syzuyt+%ay1‘2=%x2><(4)2=16m [As
u,=0]

-~ Net displacement
s= &+ =(12? +(16) =20 m
82. (d) R it cosO

mg masin 6

When the whole system is accelerated
towards left then pseudo force (ma) works
on a block towards right.

For the condition of equilibrium

mgsing = macosf = a:m
cosd

-. Force exerted by the wedge on the block

R= mgcosé + masiné R
i 2
= mgcosé + gsing sing = mg(cos’ 0 + sin® )
cosd cost
-_mMg
cosd

83.  (d) u = velocity of bullet
%;7 =Mass fired per second by the gun

am

- Mass of bullet (mp) x Bullets fired per
sec (N)
Maximum force that man can exert
F= u(d—mj

at
 F=uxmgx N
— N F 144

Maxt 40x103x1200
84. (d) The stopping distance, S« ? (V= -2a9

2
S Y 60
= §=4x5=4x20=80m

85. (d) The apparent weight,
R=mg+8=7510+5)=1125 N

86. (c) By drawing the free body diagram of point
B

S
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Let the tension in the section BC and BF are
7, and 7, respectively.

c F
From Lami's theorem 120X\K
T1 /E\ 2
L __ % r 120° ) 120°

sin120°  sin120°  sin120°
T=10N
= T=T=%L=10N,
4
87. (d) F=@zﬂ(a+ bP)=2bt.. Foct
a dr

88. (a) When the lift moves upwards, the apparent
weight,
=mg+a. Hence reading of spring balance

increases.

89. (c) When liftis at rest, 7=27// g
If acceleration becomes g/4 then

T=2r ;:27[\/§=2X T
\g/4 g
90. (b) The apparent weight of man,
R=m(g+ a8 =80(10+6) = 1280 N
91. (b) v=u+at= O+[£j t= (mjxm = 200 cml sec
m 5

92. (b)

93. () Ap=p—p;=mv—(-mV)=2mv

94. (d) In the condition of free fall apparent weight
becomes zero.

95. (a) Total mass of bullets = Nm, time t=%/
Momentum of the bullets striking the wall =
Nmy
Rate of change of momentum (Force) =

Nmv _
= nmv.

96. (b)

97.  (c) If man slides down with some acceleration
then its apparent weight decreases. For
critical condition rope can bear only 2/3 of
his weight. If a is the minimum acceleration
then,

Tension in the rope =mg-4= Breaking
strength
_9-2 _g-29_9
= Mg-a=5mg =a=g-—"=3
98. (a) For exerted by ball on wall

= rate of change in momentum of ball
_ mv-(=mvy) 2mv
t ot




99. (a) v=u+at.. v= Vi + @2 + 2uatcosd

v=+/200+100+2x 1042 x 10x cos135 =10m/ s

u=10012 m/s

at =10 m/s

atsing 10sin135
tana = =
u+ atcost 1042 + 10cos135

i.e. resultant velocity is 10 m/s towards

East.

100. (¢) u,=40mls, F,=-5N, m=5kg.
F
So a,=-L=-1m/ s (As v=u+ at)
m

. v,=40-1xt=0 = f=40sec.
101. (a) Increment in kinetic energy = work done
1 X 10
=3 E”"’Z A= L F.dx= L(sx) dx

= lm%:E[xZ]1°:§[100—4]
2 2 2
1 3
= Ex8><|?:5x96 = v=6mls

102. (c) F-P— ﬁ(a+bzf2):2bz‘ ie. Fct
at  at

103. (a) A, =

N
104. (a) Given that p=p/+ py}': 2costi+2sintj

At At At 1073

E=P_ osintiv 2cost /
at

Now, Fp=0 ie. angle between Fandp is

90°.
105. (b) F= % = Rate of change of momentum

As balls collide elastically hence, rate of
change of momentum of ball = Amu—(my]=

2mnu
ie. F=2mnu

106. (a) Velocity by which the ball hits the bat
v =J2gh =+2x10x5 or v, = +10ms=10m's

velocity of rebound

1., a=45°

A_p: mV—(—mV) _ 2mV: 2X05X2 — 2000

107.

108.

109.

110

111.

112.

113

[

g

>

( —
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o dv_ v, — W) _ 0.4(-20-10) _

F= 100
dt at dt
by solving dt=0.12sec
(a) ,E:M:Af:ﬂzﬂzo_zs
At | Al 2

(c) Rate of change of momentum of the bullet
in forward direction = Force required to
hold the gun.
F=nmv=4x20x10"°x300=24 N

(d) Rate of flow of

Y_1067 415,100 17

sec sec
3
Density of water p = 1(:773—/@

Cross-sectional area of pipe A= 7z(0.5x107%)?

dv_mv_Vpv_pV, v_( VT p

water

Force=m—="2 LY Y | )R
ar t t t At \t) A

)

By substituting the value in the above
formula we get
F=0127N

(a) Weight of the disc will be balanced by the
force applied by the bullet on the disc in
vertically upward direction.
F=nmv=40x0.05x6 = Mg
- M- 40x0.05x6

(a)

(c) F=P- v(ﬂ]:avz na=t

at at M

(d) P—f— Amv—(-my] _2mnv

A A A
B 2x107% x10* x10?
- 107

=1.2kg

av
M

=2x10" NI n?

Third Law of Motion

(c) Swimming is a result of pushing water in
the opposite direction of the motion.

(b) Because for every action there is an equal
and opposite reaction takes place.

(b)

(a) The force exerted by the air of fan on the
boat is internal and for motion external
force is required.



10.
11.

12.

13.
14.

15.

16.

17.

18.

19.
20.

21.
22.

23.

(c)

(c)

(a) Up thrust on the body =wvog. For freely
falling body effective g becomes zero. So
up thrust becomes zero

(d)

(c) Total weight in right hand=10+1=1 kg

(c)

(a) For jumping he presses the spring platform,
so the reading of spring balance increases
first and finally it becomes zero.

(c) Gas will come out with sufficient speed in
forward direction, so reaction of this
forward force will change the reading of the
spring balance.

(b)

(b) Since the cage is closed and we can treat
bird, cage and the air as a closed (isolated)
system. In this condition the force applied
by the bird on cage is an internal force, due
to this the reading of spring balance will not
change.

(b) As the spring balance are massless therefore
both the scales read M kg each.

(d) F=mnv=150x10"x20x800 = 2400 .

(c) SN force will not produce any tension in
spring without support of other SN force. So
here the tension in the spring will be SN
only.

(d) Since action and reaction acts in opposite
direction on same line, hence angle between
them is 180°.

(a)

(d) As by an internal force momentum of the
system can not be changed.

(b)

(b) Since downward force along the inclined
plane
=mgsing =5x10xsin30°= 25N

(c) At 11th second lift is moving upward with

acceleration
e 0-3.6

=-1.8m's

24,

——
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Tension in rope, 7= mg- 9
=1500(9.8 -1.8)=12000NV

(d) Distance travelled by the lift
= Area under velocity time graph

:(%x2><3.6)+(8><3.6)+(%><2><3.6J= 36m

Conservation of Linear Momentum and Impulse

10.

11.

12.

13.

(b)
(b) Force exerted by the ball on hands of the
player
_mdv_0.15x20 ..
at 0.1

(b) F= {%’;’J =500x1=500 N

(c) If momentum remains constant then force

will be zero because F= %D
(c) According to principle of conservation of
linear momentum 1000 x50=1250 xv —=>

v=40 km! hr

(a) Change in momentum = Impulse
= Ap= FxAt= AI:A—/’f: 125 _

(a) During collision of ball with the wall
horizontal momentum changes (vertical
momentum remains constant)

_ Changein horizontal momentum
Time of contact

S F

_ 2Pcosf  2mvcosé
0.1 0.1
_ 2x0.1x10xcos60°
0.1

=10 N

(c) Impulse = Force x time =m a ¢
=0.15x20%x0.1=0.3 M:s

(b) For a given mass P« v. If the momentum is
constant then it's velocity must have

constant.
(©)
(C) 7= y - @ —4N
(@)

(a) F- L{%’;’j ~3000%4 = 12000



14.
15.

16.

17.

18.

19.

20.
21.

22.

23.

24,

25.
26.

27.

(b)
(c¢) It works on the principle of conservation of
momentum.

mgvg 0.2x5
C =88 _ =1
(©) vs Mg

mls

(a) By the conservation of linear momentum
MgVg = MgV,

mgxvg  5x107x500
mg 5

== =0.5mls

(c) Impulse, /= FxAt=50x10°x3=1.5x10" Ms
(c) Momentum of one piece = %x 3
Momentum of the other piece = %x 4

5M
4

.. Resultant momentum = +M? =

9M?
1

The third piece should also have the same
momentum. Let its velocity be v, then

%:Mx v Or V:E=2.5m/sec
4 2 2
()
(d) Using law of conservation of momentum,
we get

100x v=0.25x100 = v=0.25m/s
(c) F=600-2x10%t=0 => ¢=3x1073sec

Iaxm*3

. (600-2x10°at

Impulse /= [/ Fdt=

~[600¢—10° 2277 = 0.9 Nx sec

(a) According to principle of conservation of
linear momentum, mgv; = myv,

mgvg  0.1x102
Vg=—22="———

= 50 =0.2m's
Mg
1x5
d) maovs=muv, = v, =% _ =500m/ s
(d) mgvs A B My 10x10°

(d)

(b) The acceleration of a rocket is given by

v(Am 400( 5
a=—|—|-g=——+—1|-10
m\ At 100 (1

=(20-10)=10 m/ &
()

Equilibrium of Forces

(d) Application of Bernoulli's theorem.

S
UNIVERSAL
SELF SCORER
—

Newton's Laws of motion 221

2. (¢

3. (b) F=y(F?+(FP?+2F.Fcosd = 0 =120°

4. (a) 2 =F+F +2FFcosd
= (sz = F>+ F? +2F?cos) = cosb) = (— EJ

3 18

5. (c) Direction of second force should be at 180°.

6. (¢) Fu=5+10=15N and £,, =10-5=5N
Range of resultant 5< F<15

7. (b) RR=BP*+(2P° +2x3Px2Pxcosd ...(1)
(2R? = (6% +(2P? + 2x 6 Px 2 Px cosd ...(11)
by solving (i) and (ii), cos#=-1/2 =

6 =120°

2Fsin °

8. (b) tana:%FcfSa:w(as o = 90°)
= F+2Fcosf =0 ' F *R
:>cos¢9=—% ai = 0p°
6 =120° F

9. (b) A+B=18 ...(1)
12 = A + B + 2ABcost) ...(11)
tana :% =tan90° => cosf = —g ...(1i1)
By solving (i), (i1) and (iii), A=13~ and

B=5N

10. (c)

11.  (d) Range of resultant of A and £ varies between
(3+5)=8N and (5-3)=2~. It means for
some value of angle (9), resultant 6 can be
obtained. So, the resultant of 3N, 5N and 6N
may be zero and the forces may be in
equilibrium.

12.  (a) Net force on the particle is zero so the v
remains unchanged.

13.  (a) For equilibrium of forces, the resultant of
two (smaller) forces should be equal and
opposite to third one.

14. (a) FBD of mass 2 kg FBD of mass 4kg

7;,I_T4N T;,I_TSN
2 kg 4 kg

T,l lZON |

40 N




T-T-20=4 ...(1) T-40=8 ...(11)
By solving (i) and (ii) 7=4723~ and
7=708 N

15. (a)
16. (b) | Fl=v5%2+52 =5J2 N,
and tano = 2 =1
5
=>60=rl4.
1. (b)
18. (b) mg cos a
ma| @
mg sin &
mg a
a

Let the mass of a block is m. It will remains
stationary if forces acting on it are in
equilibrium i.e, macosa = mgsina = a= gtana
Here ma = Pseudo force on block, mg =
Weight.

Motion of Connected Bodies

m
1. (¢) M hasinnnn _

Acceleration of the system =
m+ M

The force exerted by rope on the mass
. MP
S m+M

2. (b)

3. (b) Tension between m, and m, is given b

7o 2mmy
M + My + ITh

_2X2x2 9g=13 N
2+2+2

X

5 98- _544m ¢

m.
4. b) a= 2 =
(b) “9=4 5 9

my + m,

2mm, 2x2x3 12
5. d) 7= = —
(d) m+m, 2+3 g 5g

_|m-m | _(3-2) _g
a_[m1+mz]g [3+2Jg 5

10.

11.

12.

13.

14.

15.

16.

17.

18.
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_ K
my+ Mg+ Mg
_ 36 _gn
(1+8+27)

(b) 7= (my+mp) %

T, =(1+8)x

(c) Acceleration = 2=

(rm, + my)

_473 98-98 1 amised
413 7

(©)

m my | “=pm m T

—

_r
my + M, + 1Tk

T _ (10+6)x40
m+m+m 20

7= (m, + my)

=32 N

(d) 7 =(m+m)x

(a)

(a) Acceleration=—"2_x g
m + I,
K
241

and 7=ma=2x327=654 N

x9.8 =327 ms

(d) 7=2MMe , 2x10%6 qg 735N
my+m, 10+
my—m __10-5 g

C = = =<

) 2 my +m, 10+5g 3

3

b) a=—"2_g-—>_10=-3m/ &

(®) /771+ng 7+3

(c) =|_tm 5 3+5 qo_gn
m +m, + my 2+3+5

(c) a:(mzm]gz[106]x10=2.5m/§
m +m, 10+6

(c) Tsin30 = 2kgwt

= T=4kgwt
7, = Tcos30° Tcos30 T,
=4cos30° " 4
3 2 kg-wt
(c) If monkey move downward with

acceleration a then its apparent weight
decreases. In that condition

Tension in string = mg- 4

This should not be exceed over breaking



strength of the rope ie 360>mg-9=
360> 60(10- 4
= ax4ml s
1. (b) a:[ujg - gz[mjg ~m_9
m +m, 8 \m+m, m, 7
20. (a) a=|1 " g—{5_48}x98—02/n/§
my+m, 5+4.8

21. (c) As the spring balances are massless
therefore the reading of both balance should
be equal.

my, — m m—-ml 2 g
22. = = -9
@) a (m1 +m2Jg [m+ml2jg 3
23.  (a) Acceleration of each mass = a= [MJ
My + 1M,
Now acceleration of centre of mass of the
system
Amzm5+m%
my + 1,
As both masses move with same
acceleration but in opposite direction so
a--5 =a(let)
A, =" TE
m+m,
() (m2)-
m +m, m +m,
2
22
my + 1,
Critical Thinking Questions

1. (c) Due to acceleration in forward direction,
vessel is an accelerated frame therefore a
Pseudo force will be exerted in backward
direction. Therefore water will be displaced
in backward direction.

2. (b) The pressure on the rear side would be more
due to fictitious force (acting in the opposite
direction of acceleration) on the rear face.
Consequently the pressure in the front side
would be lowered.

F
3.  (c) #=2as= 2[-] s [Asu=0]
m

S
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4
= ~ =2 5x10 ><3:—1
3x10’ 100

= v=01m/s

(c) Mass measured by physical balance remains
unaffected due to variation in acceleration
due to gravity.

(c) For W, 2w, 3W apparent weight will be zero
because the system is falling freely. So the
distances of the weight from the rod will be
same.

(a) For equilibrium of system, A= F +F As 6=90°

In the absence of force £, Acceleration

_ Netforce

7.

10.

11.

12.

Mass

VE+E _A

m m

(b,c) Force of upthrust will be there on mass
m shown in figure, so 4 weighs less than
2 kg. Balance will show sum of load of
beaker and reaction of upthrust so it
reads more than 5 kg.

(d) Heavier
momentum i.e. Argon.

gas will acquire largest

(c) Fat=mav=> F="BV

By doing so time of change in momentum
increases and impulsive force on knees
decreases.

(b) When false balance has equal arms then,

_X+Y
2

w

(a) Let two vectors be A and B then




13.

14.

15.

16.

17.

18.

As P and Q fall down, the length / decreases
at the rate of U m/s.

From the figure, 7# = #*+

Differentiating with respect to time

25 b B2y W (ps P04y
dt dt dt

:ﬂ/:[_/] al :Q:[ 1 )Xu: U
a \y dt dt |\ cosé cosd
(c) From the figure for the equilibrium of the
system

at

27'cos«9:\/5mg = cosf =—— = 0=45°

(d) Force on the pulley by the clamp r Fpe

= PP+ [(M+m)g? %

Foo = \(Mgl? +1(M + m) g2
mg Mg

Foe=AM* +(M+m)’g /

(b) acm=[”71""2]zg=(3”"”’jzg=§

my +m, 3m+m

a= a/+a/ 57+2}'
ay

(c) Asv=5ti+2t] ..

Ay

F= max7 +mg+ ay)}' ma,

«—

| Fl=md&+(g+a) =26 N
m(gta,)

(c) 7= 1—"2 =11- M22/=0.44m
N2 3x10°
T
J=— 0
©) [1-(21c2)"2
By substituting
get
v=2.6x10% ms”

7, =1 day and 7=2 days we
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(d) Force acting on plate, F= P v(d—mj

at dt
Mass of water reaching the plate per sec =
an
at

%
= Avp = AV, + K)p =7(V1 +K)p
2

(v=y+1=velocity of water coming out of jet
w.r.t. plate)

(A= Area of cross section of jet = TV)
2

am 4 2
" F:—v——v+v v+ V. — (v + v
at V2( 1 2)P % (W n) = {VJ( 1 %)

Graphical Questions

(d) If the applied force is less than limiting
friction between block 4 and B, then whole
system move with common acceleration

F
my+ Mg

ie. a,=ag=

But the applied force increases with time, so
when it becomes more than limiting friction
between 4 and B, block B starts moving
under the effect of net force F— F},

Where

and B

£, =Kinetic friction between block A4

F-Fi
Mg

- Acceleration of block B, a, =

As F is increasing with time so ag will
increase with time

Kinetic friction is the cause of motion of
block 4

A

My

- Acceleration of block 4, a, =

It is clear that a,>a,. ie graph (d)

correctly represents the variation in
acceleration with time for block 4 and B.

(b) Velocity between =0 and ¢=2sec

= Vv=—-=—=2mls
a 2

Velocity at #=2sec, v,=0
Impulse = Change in momentum = (v, - v)

=0.10-2) =-0.2 kgmsec’



3. (d) Momentum acquired by the particle is
numerically equal to area enclosed between
the F-t curve and time axis. For the given
diagram area in upper half is positive and in
lower half is negative (and equal to upper
half), so net area is zero. Hence the
momentum acquired by the particle will be
Zero.

4. (a,c) Inregion 4B and CD, slope of the graph is constant 7.e. veloCiAg I ¢ABH A RBgaRH10 force acting on the

5.  (c) Impulse = Change in momentum = (v, - )

..(1)
Again impulse = Area between the graph
and time axis

:%x2><4+2x4+%(4+2.5)><0.5+2><2.5

=4+8+1.625+5 =18.625
From (i) and (i1), mv, - »)=18.625

== 18.625 ¥ = 18.625+
m

...(ii)

5=14.25m/s

6. (d) « £ and increment in length s
X

proportional the original length i.e. xoc/ ..
1

g
It means graph between K and / should be
hyperbolic in nature.

7. (b) In elastic one dimensional collision particle
rebounds with same speed in opposite
direction
i.e. change in momentum =2mu
But Impulse = Fx 7=Change in momentum

= RxT=2mu=> /—5:2—”;”

8.  (c) Initially particle was at rest. By the
application of force its momentum
increases.

Final momentum of the particle = Area of
- t graph
= mu=Area of semi circle

:7”2 _mhn _x(R)NTI2) 7 KT
2 2 2 4m

mu

9. (d) momentum acquired = Area of force-time
graph

S
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~2x(@)x(10)+4x10-10+40 - 50 AL

10. (c) F:%, so the force is maximum when

slope of graph is maximum
11. (c) Impulse = Area between force and time

graph and it is maximum for graph (III) and
av)

1.  (e) Inertia is the property by virtue of which the
body is unable to change by itself not only
the state of rest, but also the state of motion.

1

(c) According to Newton’s second law

Force
Mass

force on the body is zero then acceleration
will be zero

Acceleration = i.e. if net external

P _
at
If we know the values of m and a, the force
acting on the body can be calculated and
hence second law gives that how much
force is applied on the body.

w

(a) According to second law F= ma.

>

(b) When a body is moving in a circle, its speed
remains same but velocity changes due to
change in the direction of motion of body.
According to first law of motion, force is
required to change the state of a body. As in
circular motion the direction of velocity of
body is changing so the acceleration cannot
be zero. But for a uniform motion
acceleration is zero (for rectilinear motion).

(c) According to definition of momentum

o

P=mvif P = constant then mv= constant or

Sl_n

As velocity is inversely proportional to
mass, therefore lighter body possess greater
velocity.

6. (a) The wings of the aeroplane pushes the
external air backward and the aeroplane
move forward by reaction of pushed air. At
low altitudes. density of air is high and so



10.

11.

12.

the aeroplane gets sufficient force to move
forward.

(c) Force is required to change the state of the
body. In uniform motion body moves with
constant speed so acceleration should be
Zero.

(a) According to Newton’s second law of

motion azg i.e. magnitude of the

acceleration produced by a given force is
inversely proportional to the mass of the
body. Higher is the mass of the body, lesser
will be the acceleration produced i.e. mass
of the body is a measure of the opposition
offered by the body to change a state, when
the force is applied i.e. mass of a body is the
measure of its inertia.

(d) F= %7 = Slope of momentum-time graph

i.e. Rate of change of momentum = Slope of
momentum- time graph = force.

(c) The purpose of bending is to acquire
centripetal force for circular motion. By
doing so component of normal reaction will
counter balance the centrifugal force.

(c) Work done in moving an object against
gravitational force (conservative force)
depends only on the initial and final
position of the object, not upon the path
taken. But gravitational force on the body
along the inclined plane is not same as that
along the vertical and it varies with the
angle of inclination.

(b) In uniform circular motion of a body the
speed remains constant but velocity changes
as direction of motion changes.

As linear momentum = mass x velocity,
therefore linear momentum of a body changes
in a circle.

On the other hand, if the body is moving
uniformly along a straight line then its
velocity remains constant and hence
acceleration is equal to zero. So force is
equal to zero.

13.

14.

15.

16.

17.
18.

19.

20.

21.

()
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(d) Law of conservation of linear momentum is
correct when no external force acts . When
bullet is fired from a rifle then both should
possess equal momentum but different

kinetic energy. E =2'Dz—m - Kinetic energy of

the rifle is less than that of bullet because
Eoxc1/m

(a) As the fuel in rocket undergoes combustion,
the gases so produced leave the body of the
rocket with large velocity and give upthrust
to the rocket. If we assume that the fuel is
burnt at a constant rate, then the rate of
change of momentum of the rocket will be
constant. As more and more fuel gets burnt,
the mass of the rocket goes on decreasing
and it leads to increase of the velocity of
rocket more and more rapidly.

(c) The apparent weight of a body in an elevator
moving with downward acceleration a is
given by W= m(g- 3.

(e) For uniform motion apparent weight =
Actual weight
For downward accelerated motion,
Apparent weight < Actual weight

(a)

(a) By lowering his hand player increases the
time of catch, by doing so he experience
less force on his hand because Fo 1/dt.

(b) According to Newton’s second law,
F=ma=a=FIlm
For constant F, acceleration is inversely
proportional acceleration
produced by a force depends only upon the
mass of the body and for larger mass
acceleration will be less.

(¢) In uniform circular motion, the direction of
motion changes, therefore velocity changes.
As P = mv therefore momentum of a body
also changes in uniform circular motion.

(e) According to third law of motion it is
impossible to have a single force out of
mutual interaction between two bodies,
whether they are moving or at rest. While,

to mass i.e.
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Newton’s third law is applicable for all
types of forces.

22.  (d) An inertial frame of reference is one which
has zero acceleration and in which law of
inertia hold good i.e. Newton’s law of
motion are applicable equally. Since earth is
revolving around the sun and earth is
rotating about its own axis also, the forces
are acting on the earth and hence there will
be acceleration of earth due to these factors.
That is why earth cannot be taken as inertial
frame of reference.

23.  (b) According to law of inertia (Newton’s first
law), when cloth is pulled from a table, the
cloth come in state of motion but dishes
remains stationary due to inertia. Therefore
when we pull the cloth from table the dishes
remains stationary.

24. (e) A body subjected to three concurrent forces
is found to in equilibrium if sum of these
force is equal to zero.
ie. F+FK+FR+...=0.

25. (e) From Newton's second law
Impulse = Change of momentum.

So they have equal dimensions



