Center of Mass and Collision

Question1

A body of mass 2 kg is moving towards north with a velocity of
20 ms ™' and another body of mass 3 kg is moving towards east with

a velocity of 10 ms *. The magnitude of the velocity of the centre of
mass of the system of the two bodies is

AP EAPCET 2025 - 26th May Morning Shift
Options:
A.

20 ms *
10 ms !

15 ms !
D.

2\/3 ms !

Answer: B
Solution:

Velocity of mass 2 kg is 20 m /s North.
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> 2

20 m/s 4

W €

So, vy = 20j

and velocity of mass 3 kg is 10 m/s east

So, vy = 10i

Now, velocity of centre of mass
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mqvq + Mmooy

ve (m1 + ma)

2 x 20§ + 3 x 10i
veM = 2+3)
veM = 8j + 6i

So, magnitude of velocity

"UCM| =v82+62=10 IIl/S

Question2

A body of mass ' m ' moving along a straight line collides with a
stationary body of mass ' 2m’. After collision if the two bodies move
together with the same velocity, then the fraction of kinetic energy
lost in the process is

AP EAPCET 2025 - 26th May Evening Shift
Options:
A.

B.

2
3

a

3
4

D.

1
3
Answer: B

Solution:

According to conservation of momentum
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mv; +2m x 0 = (m + 2m)v;
= Vf = %
~ Loss in kinetic energy

1 1
AKE = Emvf - E(Bm)v?c
1 5 3 (vi )2
= —mv; — —m( —
2" 2 3

1 2 1 2 1 2
— _m'UZ' - _m’Uz' — _m/ui

2 6 3
-~ Fraction of kinetic energy lost

mv?
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Question3

A disc of mass 0.2 kg is kept floating in air without falling by
vertically firing bullets each of mass 0.05 kg on the disc at the rate of
10 bullets per every second. If the bullets rebound with the same
speed, then the speed of each bullet is

(Acceleration due to gravity = 10 ms 2 )

AP EAPCET 2025 - 24th May Morning Shift
Options:
A.

-1
2 ms

B.

10ms ™t

20 ms
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1ms !

Answer: A

Solution:

i
R

mg

As disc is floating in air without falling, force by bullets balances gravitational force.

- ()

Here, N = number of bullets fired % = Rate of change of one bullet m, ; = mass of disc

Hence, bullets rebound with same speed, momentum change for each bullet = m(v — (—v)) = 2mwv
% - 2myv = myg

Substituting given values,

10 x 2 x 0.05 x v = 0.2 x 10
B 0.2 x 10
YT 10x2x0.05

=2m/s

Question4

A body moving along a straight line collides another body of same
mass moving in the same direction with half of the velocity of the
first body. If the coefficient of restitution between the two bodies is
0.5, then the ratio of the velocities of the two bodies after collision is
(Treat the collision as one dimensional)

AP EAPCET 2025 - 24th May Morning Shift
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Options:

A.

Answer: B

Solution:

Before collision

Let initial velocities are uw and % and final velocities are v 4 and vg. Then, momentum is conserved,
mu + 5+ = mvg + mup

or

’UA+UB=3Tu . (2)

Coefficient of restitution is 0.5,

- e:UB—vA:UB—UA
e e (3)
u
= UB—U4=— ... (32)
4
From (i) and (ii)
vp="%-u ... (i14)

And from (1) and (ii1)
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v =2u ... (v)

0o |en

oo|~1|ac|cn
I
3o

Hence, ratio -4 =
B

Questions

The co-ordinates of the centre of mass of a uniform L shaped plate
of mass 3 kg shown in the figure is

y (m)
rs

AP EAPCET 2025 - 23rd May Evening Shift

Options:
A.
(§m, §m)
B.
(3m, 3m)
C.
(3m, 3m)
D.
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(4m, &m)

Answer: A
Solution:
y (m)
F 9
) Rectangle 1

/

If o be the mass per unit area, Then,

B 3
T e x1t1x1
= 1 kg/m?

.. mass of rectangle-1,
m1:JA1:1><2><1:2kg
mass of rectangle-2,

mgzaA2:1><1><1:1kg
mixi + maxo

S XoMm =
mi + mao

2x ++1x 3
N 2+1

_ 5
6

miY1+mays
mi+ms

and Yo =

. 2><1+1><% 5
- 2+1 =M

.". Centre of mass

= (Xew, Yeu) = (£ m, 2 m)

Rectangle 2
/
.
i (g 1_)
:—'.T—-"" 2 I 2
Viin » x (M)

1
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Question6

Three blocks A, B and C are arranged as shown in the figure such
that the distance between two successive blocks is 10 m . Block A is
displaced towards block B by 2 m and block C'is displaced towards
block B by 3 m . The distance through which the block B should be
moved, so that the centre of mass of the system does not change is

A B C
10kg 125 kg |15 kg

AP EAPCET 2025 - 22nd May Evening Shift
Options:

A.

1.4 m , towards block C

B.

1.5 m, towards block A

C.

2 m , towards block A

D.
1 m, towards block C

Answer: D

Solution:

First we calculate centre of mass of system let block A is at origin (z = 0)
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A B C

10lkg 25 kg 15 kg
%
10m
<~ 0 10m
~10(0) + 25(10) + 15(20)
ToM = 10 + 25 + 15
ToM = % =11m

Now, new position of block A with respect to origin is x = 2 m and new position of block
C,cr=20—-3=17m.

Let new position of block B with respect to origin is Y, so that centre of mass remains at same position

10(2 25 15(17
Then, zcym = 11 = ( )+ ég)+ ( )
550 = 20 + 25y + 255
25y = 550 — 275 = 275
275

_ 20
Y= 5 m

So, block B should move 11 — 10 = 1 metre towards block C.

Question7

Two balls each of mass 250 ¢ moving in opposite directions each

with a speed 16 ms ! collide and rebound with the same speeds. The
impulse imparted to one ball due to the other is

AP EAPCET 2025 - 22nd May Morning Shift
Options:

A.

4kgms

16 kg ms

C.
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8 kg ms!

D.
2 kg ms

Answer: C

Solution:

Impulse on ball = Change in momentum

=m(v—u)
= 0.25[16 — (—16)]
=8kgm/s

Question8

A block of mass 10 kg moving with a speed of 5ims ! on a
frictionless horizontal surface suddenly explodes into two pieces. If

one piece with mass 4 kg moves with a speed of 10i ms_l, then the
velocity of the second piece is

AP EAPCET 2025 - 21st May Evening Shift
Options:
A.

7.67ms "

1.67 ms™!
C.

6.67 sms
D.

2.67 ms
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Answer: B

Solution:

According to conservation of momentum.

mu = miv1 + mavs
10 X 5i = 4 x 10i + 6 X v,

54 A
= '02:§i:1.67ims1

Question9

A steel sphere of radius 1.2 cm collides a second steel sphere at rest.
If the collision is elastic and after the collision the first sphere

continues to move in its initial direction with a velocity of % times its
initial velocity, then the radius of the second sphere is

AP EAPCET 2025 - 21st May Evening Shift
Options:
A.

1.8 cm
2.4 cm

1.2 cm

D.
0.6 cm

Answer: D

Solution:
Given:
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The final velocity of the first sphere, v = %ul

u2 = 0 (the second sphere is at rest)

The mass of a sphere is proportional to the cube of its radius: m < R3

Let m; and ms be the masses, and R; and R, be the radii of the first and second spheres.

Step 1: Use the formula for an elastic collision

After the collision, the velocity of the first sphere is:

(ml —mz)ul +2m2u2

'U]_ = mi+mo

Step 2: Substitute us = 0

v = (my—mo)uy
1= Tmitm,
We know v1 = %ulz

(ml_mZ)Ul
m1+m2

©o|~

uy =

Divide both sides by u; (since u; # 0):

7 _ mui—me
9 mi+my

Step 3: Solve for m; in terms of m
Multiply both sides by (m; + m2):
7(m1+ m2) = 9(m1 — ma)

Tm1 + Tm2 = 9mq — Ima

Tmy + 9my = 9my — Tmy

16my = 2my

mi = 8ma

Step 4: Relate masses to radii

Since mass of a sphere, m o< R3:

Step 5: Solve for R»

Take the cube root of both sides:

R _
Bo=2
R, = 2R,
Ry =14
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Plugin R; = 1.2 cm:

Ry, =12 =0.6cm

Question10

If two bodies of masses 2 kg and 3 kg are moving at right angles with

velocities 20 ms ' and 10 ms™ respectively, then the velocity of the
centre of mass of the system of the two bodies is

AP EAPCET 2025 - 21st May Evening Shift
Options:
A.

5ms !

B.

30 ms !

10 ms™!
D.
14 ms !

Answer: C
Solution:

mv1 + Mavs
voM = —m

mq + my
2x20i+3x10j 40+ 30j
- 2+3 R
vem = 81+ 6]

< Jvom| = V/82 + 62 = V100 = 10 m/s
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Questionl1

A particle of mass 8 g in motion collides with another stationary
particle of mass 44 g. If the collision is perfectly elastic and one
dimensional, the ratio of their de-Broglie wavelengths after collision
is

AP EAPCET 2025 - 21st May Evening Shift
Options:

A.

Answer: D
Solution:

Step 1: Find the final velocities after the collision

The first particle has mass 8 pug and moves with speed u1. The second particle has mass 4 ug and is at rest, so
U9 = 0.

The formula for the final speed of the first particle after an elastic, one-dimensional collision is:
(m1—m2)ui+2maous
mi+me

vy = Plug in the numbers:

_ (B-Du2x4x0 4wy uy
- 814 -2 3

[

41

2miuy+(mo—my)

Uy . .
p_—— Plug in the numbers:

The formula for the final speed of the second particle is:vy =

_ 2x8u+(4-8)x0 16wy 4
vy = 8+4 — 12 —3W

Step 2: Find the de-Broglie wavelength for each particle
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The de-Broglie wavelength formula is:A = %where h is Planck’s constant, m is mass, and v is velocity.

To compare their wavelengths, find the ratio: % = L
1 mav2

: . A2 8% %J-
Plug in the values found earlier: T ==
1 Ax 3up

8x 7 _ 8uwi/3 8w

4><4“T1 T 16wy /3 T 16ur

Simplify the expression:= %

So,i—; = 2which means the ratio of their wavelengths after the collision is 2 : 1.

Question12

A soccer ball of mass 250 g is moving horizontally to the left with a
speed 22 ms . This ball is kicked towards right with a velocity

30 ms ™' at an angle 53° with the horizontal in upward direction.
Assuming that it took 0.01 s for the collision to take place, the
average force acting is (cos 53° = %, sin 53° = %)

AP EAPCET 2024 - 23th May Morning Shift
Options:

A. 1000 N

B. 986 N

C.1166 N

D. 2000 N

Answer: C

Solution:

The mass of the soccer ball is given as:

m = 250g = 0.25kg

Initially, the ball is moving horizontally to the left with a speed of:
22m/s

After being kicked, the ball is moving to the right with a velocity of:

30m/s
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at an angle of 53° with the horizontal, in the upward direction. The collision lasts for:
t=0.01s

To solve for the average force, we need to find the horizontal and vertical components of the final velocity:
vy, =30 x & =18m/s

vy, =30 X 5 = 24m/s

The change in momentum (Ap) is calculated as:

For the horizontal component:

Ap, = m(vy, —v;) = 0.25[18 — (—22)]

Ap, = 0.25 x 40 = 10kgm/s

For the vertical component:

Apy = m(vy, —0) = 0.25 x 24

Ap, = 6kgm/s

The total change in momentum is:
Ap = \/Apg + Ap2 = /(10)2 + (6)2

Ap = /136 kg m/s
Finally, the average force acting on the ball is:

_ Ap _ V136
Favg At

At T 0.01
F,e =1166N
Question13

A body of mass 30 kg moving with a velocity 20 ms undergoes
one-dimensional elastic collision with another ball of same mass

moving in the opposite direction with a velocity of 30 ms . After
collision the velocity of first and second bodies respectively are

AP EAPCET 2024 - 22th May Evening Shift

Options:
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A.25ms ™, 30 ms™*
B.30ms *,30 ms™!
C. 30 msfl, 20 ms

D.40ms *,15ms

Answer: C

Solution:

Given:

Mass of first body, m1 = 30kg

Initial velocity of the first body, u1 = 20 m/s

Mass of the second body, ms = 30kg

Initial velocity of the second body, uy = —30 m/s (since it is moving in the opposite direction)

Since the collision is elastic, and the masses are equal, the principle of conservation of momentum and
kinetic energy indicates that the velocities after the collision will be exchanged. Therefore:

Final velocity of the first body, vi = ua = —30m/s

The negative sign indicates that the first body moves in the opposite direction compared to its initial
direction.

Final velocity of the second body, v2 = u1 = 20 m/s

Similarly, this means the second body also moves in the opposite direction to its initial motion.

Question14

Two blocks of equal masses are tied with a light string passing over a
massless pulley (assuming frictionless surfaces ) acceleration of

centre of mass of the two blocks is (g =10 mS—Z)

Get More Learning Materials Here : & m @\ www.studentbro.in



AP EAPCET 2024 - 22th May Evening Shift
Options:

5(v3-1)

A 23

5(v/3-1)
B. 22

5(v/3+1)
C. 2V/2

5(v3-1)

D. 7

Answer: B

Solution:

From the figure,
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mgsin60° — T = ma
T — mgsin30° = ma

Adding both Eq. (1) and Eq. (i1), we get

mg (sin 60° — sin 30°) = 2ma

g V3 1
“=5\7 "2

a=7(3-1)
Given, mi = mas =m
a; = —acos60°i — asin 60j = %(—i —/3j)

a; = —acos 30°i + asin 30j

a . .
— (Vs
2
Acceleration of the centre of mass

A — Mmiartmoa
com mi+msy

From Eq. (iv), acem = 2522

s(--3y/3) + 454 )
2

Acom —

a

(-1 - vE)i+ (1 - /30
[ lai + bj| = Va2 + b2]

‘acom | =

ol = 5 [VC1= VB2 + (- VB

:%[\/1+3+2\/§+1+3—2\/]
:%2\/5

Putting value of a from Eq. (iii),

:ﬁ-zx/ﬁ(ﬁ—n
10 x 2v/2 x (v/3 1)

... (4ii)

4xv2x2V2
10 -
= E(\/?) — 1)
teoml = 232D
com| — 2\/5
Question15
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A ball falls freely from rest from a height of 6.25 m on a hard
horizontal surface. If the ball reaches a heightd 81 cm after second
bounce from the surface, the coefficient of restitution is

AP EAPCET 2024 - 21th May Morning Shift
Options:

A.03

B. 0.45

C.0.75

D. 0.6

Answer: D

Solution:

Given:

Initial height, h; = 6.25m

Height after second bounce, ho = 81cm = 0.81m

The formula for the coefficient of restitution e is:
ha fter

€= \/ hbeft)re

Let k4 be the height reached after the first bounce. According to the formula, we have:

hi=¢e?-h;

After the second bounce, the height h, is given by:
hy =e?-hy

Substituting the expression for hq, we get:

hy =e?-(e?-h;) =e* h;

Rearranging the equation, we find:

Substituting the given values:

0.81
et = 6.25
Simplifying further:
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4_ 81
€ = %5

Taking the fourth root, we calculate e:

e:%:>e:0.6

Questionl6

A body of mass 2 kg collides head on with another body of mass 4 kg
. If the relative velocities of the bodies before and after collision are

10 ms ' and 4 ms™* respectively. The loss of Kinetic energy of the
system due to the collision is

AP EAPCET 2024 - 20th May Morning Shift
Options:

A.28]

B.561J

C.841]

D.42]

Answer: B

Solution:

Given:
Mass of the first body, m; = 2kg

Mass of the second body, ma = 4kg

Initial relative velocity, u, = 10 ms

Final relative velocity, v, = 4 ms

First, calculate the coefficient of restitution (e):

—4 _2
— 10— 3

The loss of kinetic energy (AKE) in the system due to the collision is given by:

AKE = % __mams (1 _ 62) . (Urel )2

m1+m2
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Substituting the given values:

AKE = 3 - &35 - [1 - (%)2] - (10%)

SYES

- (1—-5)-100

[ES

_ 21
=2-2.100

o (=2}

36 — 56J

®|

Thus, the loss of kinetic energy of the system due to the collision is 56 J.

Question17

A wooden plank of mass 90 kg and length 3.3 m is floating on still
water. A girl of mass 20 kg walks from one end to the other end of
the plank. The distance through which the plank moves is

AP EAPCET 2024 - 20th May Morning Shift
Options:
A.30 cm
B. 40 cm
C. 80 cm
D. 60 cm

Answer: D

Solution:

mg = 20 kg

~
oy

‘x -ye direction

_*I mu=90kg -

T 3.3m - _

Get More Learning Materials Here : & m @\ www.studentbro.in



In the above problem, centre of mass of the system (plank + girl) remains at rest as no external force acts on
the system. We have,

mgAX1+mbAX2
mg+myp

AXop =

Since, AX.n = 0 (COM remains at rest, i.e., Ve = 0)
Let the forward direction of movement of girl is negative and the direction of opposite to it is positive.
Suppose the plank moves n cm, when girl walks from one end to the other end of the plank, then,

mgy[—(3.3 —z)] +myz =0

mpr = my(3.3 — x)

90z = 20 x 3.3 — 20x

110z = 20 x 3.3
 20%33

110
z = 60 cm

=0.6m

Question18

A ball falls freely from rest on to a hard horizontal floor and
repeatedly bounces. If the velocity of the ball just before the first

bounce is 7 ms * and the coefficient of restitution is 0.75 , the total
distance travelled by the ball before it comes to rest is (acceleration

due to gravity = 10 ms )

AP EAPCET 2024 - 19th May Evening Shift
Options:

A.10.75m

B.9.75m

C.8.75m

D.11.75m

Answer: C

Solution:

To find the total distance a ball travels before coming to rest after repeatedly bouncing, we use the following
approach:
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Initial setup: The ball falls freely from rest, with a velocity just before the first bounce of 7ms~!, and the

coefficient of restitution e = 0.75. The acceleration due to gravity is 10 ms 2.

Distance traveled: The ball falls a height h before the first bounce. After each bounce, it reaches
successively lower heights h1, ha, . . ., where:

hi = e?h

ho = e*h

And so on.

Total distance formula: The total distance d covered by the ball is:
d=h-+2hy+2hy+...

This can be rewritten using geometric series:
d=h+2e’h(1+e*+e'+..))

Using the sum of an infinite geometric series S = 1+62, we have:
— 2 _1_
d=h+2h (1)

Simplifying, we get:

d:h(ﬂ)

1—e?

Plugging in the values: Given e = %, the distance d becomes:

d=n (G ) Z 2 . p
1-(%)°

Calculating h:

Using the kinematic equation:

v =u?+2gh = (72 =0+2x10xh
Solving for h, we find:

o =h

Finding total distance d:

Using the relation obtained:

d=2 x £ =87m

Therefore, the total distance traveled by the ball before it comes to rest is 8.75 m.

Question19

Get More Learning Materials Here : & m @\ www.studentbro.in



Two blocks of masses m and 2m are connected by a massless string
which passes over a fixed frictionless pulley. If the system of blocks
is released from rest, the speed of the centre of mass of the system of
two blocks after a time of 5.4 s is (acceleration due to gravity

=10 ms ?)

AP EAPCET 2024 - 19th May Evening Shift
Options:

A.18ms™"

B.8ms '

C.4ms™'

D.12 ms !

Answer: A

Solution:

For mass 2m,
2ma =2mg—T... (1)
For mass m,

ma =T —mg. .. (i7)
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On solving Egs. (1) and (i1), we get

a=%

v=u-+at
= v=0+%x54( u=0)
= v:1—30><5.4:18m/s

Question20

In an inclastic collision, after collision the kinetic energy

AP EAPCET 2024 - 18th May Morning Shift
Options:

A. increases by 2 times

B. is less than before collision

C. is more than before collision

D. remains same

Answer: B

Solution:

In an inelastic collision, although the momentum is conserved, kinetic energy is not. Some of the initial
kinetic energy is converted into other forms of energy, such as heat, sound, or energy used in deforming the
colliding bodies. This means that the kinetic energy after the collision is less than before the collision.

So, the correct answer is:

Option B: is less than before collision

To summarize:

In an inelastic collision, momentum is conserved.

Kinetic energy decreases because some energy is lost to other forms (like heat or sound).

Therefore, the kinetic energy after collision is less than the kinetic energy before the collision.

Question21
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Ball A of mass 1 kg moving along a straight line with a velocity of

4 ms ™" hits another ball B of mass 3 kg which is at rest. After
collision, they stick together and move with the same velocity along
the same straight line. If the time of impact of the collision is 0.1 s
then the force exerted on B is

AP EAPCET 2022 - Sth July Morning Shift
Options:
A.30N
B.24 N
C.36 N
D.27N

Answer: A
Solution:

For ball A,

my = 1kg,vy =4ms "
for ball Bmp = 3 kg,vg =0

.. Total momentum before collision,

D; = Myvy +Mmpup
=1x4+3x0=4kg—ms!

Since, after collision, both body stick together, therefore, it is the case of perfectly enelastic collision. Let v
be the common velocity, then total momentum after collision,

ps = (ma+mp)v
= (1+3)v =4

According to law of conservation of linear momentum,

pi =Dpf

= 4=4yp=v=1ms "

Time of impact, At = 0.1 s

Force exerted on the body B,
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App  mp(vp—up) 3(v—0)

Fr==4 = At ol
— Fp= 3(1(]10) = 0% —30N
Question22

Two balls A and B, of masses M and 2M respectively collide each

other. If the ball A moves with a speed of 150 ms " and collides with
ball B, moving with speed v in the opposite direction. After collision
if ball A comes to rest and the coefficient of restitution is 1 (one),
then the speed of the ball B before it collides with ball A is

AP EAPCET 2022 - 4th July Evening Shift
Options:

A.37.5ms "

B.12.5ms

1

C. 75 ms

D.25ms

Answer: A

Solution:

According to first situation

(— —

Vi = 1530 mis Vi

Total momentum before collision,

p; = Muy + 2mup
=m x 150 4+ 2m x v = 150m + 2mv
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Since, coefficient of restitution, e = 1

Hence, after collision, body A transfer its complete velocity to body B. hence, after collision velocity of body
B,v' =150 —v.

Total momentum after collision,

pr=2mv' +m x0
= 2mo’
= 2m(150 — v)

According to law of conservation of momentum,

bi =Dps
150m + 2mwv = 2m(150 — v)
150 + 2v = 300 — 2v = 4v = 150
= wv=375m/s

Question23

As shown in the figure, an iron block A of volume 0.25 m”® is
attached to a spring S of unstretched length 1.0 m and hanging to
the ceiling of a roof. The spring gets stretched by 0.2 m . This block
is removed and another block B of iron of volume 0.75 m® is now
attached to the same spring and kept on a frictionless incline plane
of 30° inclination. The distance of the block from the top along the
incline at equilibrium is

(h)

AP EAPCET 2022 - 4th July Evening Shift

Options:
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A. 1.1 m
B.13m
C.1.6 m
D.1.9m

Answer: B

Solution:

Given, volume of block A = 0.25 m®

Let the density of iron be pkg/m?.

Thus, mass of iron block, A = 0.25p kg

When block A is attached to the spring elongation produced () = 0.2 m.

Thus, force on spring of spring constant & is
F=—kz
(—ve sign denotes force is in opposite direction of elongation)

mg = —k(0.2)
0.25p9 = —0.2k = k = 1.25p9 N/m

Now, the same spring is attached to another block B.
Volume of block B = 0.75 m®
Mass of block B = 0.75p kg

FBD of the spring system on inclined surface is given as

o =

Mg cos0
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Force on block B, F = —(kx)

Mgsin0 = —kz
0.75pgsin 30° = —(—1.25pg)z
0.75 0.75

. o 1 _
1.2531n30 == 1.25>< 2—:1:
= z=03m

Thus, the distance of block from the top = original length of spring + elongation=1m+ 0.3 m=1.3m

Question24

A ball of mass 0.5 kg moving horizontally at 10 ms  strikes a
vertical wall and rebounds with speed v. The magnitude of the

change in linear momentum is found to be 8.0 kg — ms . The
magnitude of v is

AP EAPCET 2022 - 4th July Morning Shift
Options:

A.6.0ms "

B.9.0ms '

C.26.0ms™*

D.13.0ms *

Answer: A

Solution:

Given, mass of ball m = 0.5 kg

Initial velocity, ©u = 10 ms !

Change in momentum, Ap = 8 kg — ms !

According to given situation change in momentum of ball
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Ap =p;—p;

= 8 = mv — m(—u)

= 8 =m(v+ u)

= 8 = 0.5(v + 10)

=  16=v+10

= v=~6ms "

Question25

Masses m(%)N% are placed at = N, when N = 2,3,4...00.If

the total mass of the system is )/, then the centre of mass is

AP EAPCET 2022 - 4th July Morning Shift

Solution:

. . . s : N
distribution of masses is given as m(%) %

Which are placed at ¢ = N
when, N =2,3,4........ 00

Centre of mass of this discrete system is given as

_ Ymixi

where, ¥m; is the total mass, which is given as M.

Thus,
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g
3
8

X = i
M
1 & 1\ 1
:M2m<§> 7N
n=2
m = 1 N
-5 (3)
_om(1 . .1 1 1
_M 3_2 3_3 ? ------ 3T.O
m o 1( 111
_M 9 3 32 33 oooooo
m 1 1
= —_— X -
3 ()
('.'Sn:%whenr<1inG.Pseries)
m 1 3 m
= — X=X — = —
M 9 2 6M
Question26

A ball of mass 3 kg, moving with a speed 0f100 ms 1, strikes a wall
at an angle 60°(as shown in figure). The ball rebounds atthe same
speed and remains in contact withthe wall for 0.2 s, the force exerted
by theball on the wall is

Ball

AP EAPCET 2021 - 20th August Evening Shift
Options:

A. 15004/3 N

B. 1500 N

C.300v/3N

D. 300 N

Answer: A

Solution:

According to given diagram,

Mass of ball. m = 3 ke
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Speed of ball, v =100 ms™*

Time of contact,t=0.2 s

mv &
S
£
w

60° g

mv cos 30"  3p°

mv cos 30° )
O
P
£
w
=
&

As we know that,
_ Ap
F=%
where, F = force
Ap = change in momentum

At = change in time

_ 2mwcos30°
F = 0.2

2x3x100x

= T = 150073 N

Question27

A metal ball of mass 2 kg moving with avelocity of 36 km/h has a
head on collisionwith a stationary ball of mass 3 kg. After
thecollision, if both balls move together, thenthe loss in Kinetic

energy due to collision is
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Options:

A.40]

B.601J

C.1001J

D. 140J

Answer: B

Solution:

Given, mass of ball 1, m; = 2 kg,

Mass of ball 2, my = 3 kg

u; = 36 km/h = 36 x % m/s =10 m/s
us =0
After collision, the two balls will stick together and their combined velocity be v.
Now, by using law of conservation of momentum,
miur + maug = (m1 +ma)v
2x104+3x0 1

= = =4ms
v 3 ms

.". Energy loss = Energy before collision (E2)— Energy after collision (E})

1 1 1
= <§m1u% + §m2u§> — E(ml + my)v?

1 1 1
— <5><2><102+3><3><02>—5(2—}—3)42

1 1
:§x2x100—5><5><16
=100—-40=60J

Question28

A particle of mass m, moving with a velocityv makes an elastic
collision in one dimensionwith a stationary particle of mass m.
Duringthe collision, they remain in contact witheach other for an
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extremely small time T.Their force of contact, with time is shown
inthe figure. Then, F

'

O 74 712 374 T

AP EAPCET 2021 - 19th August Morning Shift

Options:

2mu
A 2

B 4dmu

C. &

D 3mu

Answer: B

Solution:

According to graph

Since, F' = rate of change of momentum = dp/dt
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D2 T
= / dp = / Fdt = Area under graph
P1 0

1 T 2T 1 T
:EXZXFO—FTXFO—}_EXZXFO
B FOT+ 2F0T+F0T B 6LyT
8 4 8 8
3EF,T 3F,T
= p2—p1= =mv—0=
4 4
4dmo
F, =
- P =3r
Question29

The sum of moments of all the particles in asystem about its centre
of mass is always

AP EAPCET 2021 - 19th August Morning Shift
Options:

A. minimum

B. zero

C. maximum

D. infinite

Answer: B

Solution:

We know that,

miri{+msrs+msrs+...+m,r .
r = Zubitmatyt gty Lo (D)

Let origin be the centre of mass of the body which is represented by C.

ie.r=20
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Let origin be the centre of mass of the body which is represented by C.
re.r=20

.. From Eq. (i), we get

mir; + mars +msrs + ... myr, = 0 .... (ii)

Net moment of all particles in the system about centre of mass C.

Tc = Migry + Mgl + M3gr + ... M,gr,
= g[myr; + mory + mars + ... + m,r,]

=gx 0 [from Eq. (ii) |
=0

Hence, sum of moments of all the particles in a system about its centre of mass is always zero.
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