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TOPICS to be covered

Momentum Conservation
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The center of mass of a thin rectangular plate (fig - x) with sides of length a and b,

whose mass per unit area (c) varies aS%r = % (where o, is a constant), would be
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System is release from rest. Find acceleration of each block.
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Two balls A and B of mass m and 2m are projected up as shown.
Find (1) initial velocity and heigh

(2) find maximum height of
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particle?

Three interacting particles of masses 1 kg, 2kg and 3kg/4ich have a velocity of 20 m/s magnitude
along the positive direction of x-axis, y-axis and z-axis/Due to force of interaction the third particle

stops moving. The velocity of the second particle 1s 207 + 5] — 1Q_f:. What is the velocity of the first

N exd. (:ov/CQ

Todeanald jo' e s
>

P
o ~ ATDB.uno
Z(Q)TZ(ZQTf S\)—MK)%— 7 % '(267>12(?°33+K(2;k>

ST

ZON/.S
ZkOL

/O'IH&U

ZOM/&

3 20M/\§




I ATDB.unorz ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE
IA'?IISJ@ L/ﬁ(‘)rDB uno [ Unauthorised redistribution is strictly prohibited

— > Jusi— loefove andk Yust ofden
Col(isim/ex}olo on  Posihen ot
mmb  andl [}'s fq«‘}s ove.
Same

— —3 N
W A
<§>‘Y\F"JSQ .0 —7\’77 = SQC\’“

1¥ | bonb
- my @it =

He igm«m QH—Q (- &‘— md N’\chw\




ATDB.uno-z

IA% {mg AAAAAA [ Unauthorised redistribution is strictly prohibited

A 12 kg projectile is fired at an angle of 37° above the horizontal with an initial speed of 50 m/s. At

the highest point in its trajectory, the projectile explodes into two fragments of 8kg and 4kg mass, the
first of which falls vertically with zero initial speed..

(i) How far from the point of firing does the second fragment strike the ground? (Assume the ground
is level.)

(ii) How much energy was released during the explosion?
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A tank a total mass of 500kg horizontal fire shell of mass 25kg with muzzle velocity 100m/s. Tank is
initially at rest and is on smooth horizontal surface. Find speed of shell and tank after firing
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A tank a total mass of 500kg horizontal fire shell of mass 25kg with @@ velocity 100m/s. Tank is
initially at rest and is on smooth horizontal surface. Find speed of shell and tank after firing

S oo ¥q
‘ [ — e——> lom
| e v£ : /s
Ne S+ |
Qlve o)
LD""l- G'Yblm\c\




ATDB.uno-z

RS //ATDB U0 [ Unauthorised redistribution is strictly prohibited
ereesTon RS =i oy R e

A tank a total mass of 500kg horizontal fire 2 shells of each of mass 25kg with muzzle velocity
100m/s. Tank is initially at rest and is on smooth horizontal surface. Find speed of tank after firing
both shells
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A boy of mass 20 kg is standing on a plank of mass 80kg. Plank is kept on a smooth horizontal
surface. Initially system was at rest. Now boy start moving on plank with speed 10m/s w.r.t. ground.
Find speed of plank NI e
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A boy of mass 20 kg is standing on a plank of mass 80kg. Plank is kept on a smooth horizontal
surface. Initially system was at rest. Now boy start moving on plank with speed 10m/s w.r.t. plank.
Find speed of plank
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A uniform thin rod of mass M and length L is standing vertically along the Y-axis on a smooth
horizontal surface, with its lower end at the origin (0, 0). A slight disturbance at t = 0 causes the
lower end to slip on the smooth surface along the positive X-axis, and the rod starts falling.

(A) Whatis the path followed by the center of mass of the rod during its fall?

(B) Find the equation of the trajectory of a point on the rod located at a distance r from the
lower end. What is the shape of the path of this point? (1993)
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A shell is fired from a cannon with a speed of 100 m/s at an angle 30° with the vertical (y-direction).
At the highest point of its trajectory, the shell explodes into two fragments of masses in the ratio 1 :

2. The lighter fragment moves vertically upwards with an initial speed of 200 m/s. What is the
speed of the heavier fragment at the time of explosion?
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