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| Position and velocity in ) | collision is the event in which impulsive force acts ~ h
terms of power (P=constant between two or more bodies which results in change L. . . . Inelastic collision
of their velocities. If initial velocities of the bodies are not along the line Vv ative velocity of .
. 2P+ 7172 Line of impact of impacf o2 Relative velocity of seperation
1) Velocity V=[—] e ot impact ) * 7 UV, Relati i
' ative velocity of approach
8?: 12 Line passing through common normal to surfaces Oblique collision v, P Y (1 e;) I:n U (m. -em)U
er o _ / . . . + -
2) Position, S= [g_m] L in contact during impact Velocity after collision V, = m +m2 2. lm +r: :
B . . 172 172
Power delivered by an elevator ';}nia‘:r é“ otion _(1+e)mu, (m,-em)U,
- Ratio of velocities 2~ . Y TThoem
=0 T= + m,+m, 1772
aa v (M+m)g T vV, 1l-e
= P —_— = mm
P 1_‘-_\>/ T Before collision After collision v, l+e Loss in kinetic energy AK = % I:ml +:n ](1 -e?) (U,-U,)
= v(cnnstnnt) 1 2
- « Common normal .
Power, P=(M+m)gV I L (Line of impact) Rebounding of ball
(M+m)g Line of motion of ball A . L ) Vv N
Coefficient of restitution (e) - Particle collision is glancing ;i *
Power of a water drawing pumg - Directions of motion after collision are not Height after 1s* rebound
Velocity of separation along the line of impact along initial line of motion h. = eh
e= . , = eh,
e Power,P= M = d—m[g 5 Velocity of approach along the line of impact - Impac:l' Par‘ame:rer O<b<(r,+r,) where r,,r, are radii h,
of colliding bodies
- H Relative velocity along the line of impact after collision . ..
® h=height °f water level = — - — — Perfectly elastic Head-on collission
d m Relative velocity along the line of impact before collision v
=>mass flow rate of pump U U Y Y v v, .t
dt Conditions : 2 : ? t, 2t 2t 2t 2t .
V — velocity of the water outlet 1.For elastic collision: e=1 —e— Ll 2 pe—pe—ip
. . . 2. For inelastic collision: e<1 m, m m, m ] ) )
e Power required to just lift 3. For perfectly inelastic collision: e=0 Before collisiozn After Zcollision Total height covered by the ball before it stops bouncing
water, V=0 2
dm Classification . . H=h 1ve
2l 2w after col isicn -e
P=gh (Gt ) V:l citv aftor ol ° | 1-e?
Efficien cy of pump Basedkci):ei?cns?j::;;on of Basic:"?;\i :;rszziizr; of V= U l:l 1’:\2 J . ;‘mi:\z Total time taken by the ball until ot stops bouncing T = ( 11:':) Zgh
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Output Power v y l:e"r'jeczlz inelaitic c:‘)llision
= m,-m 2m U olliding bodies stick together
Input Power l l . l l l V,=U R . After collision are moving in the same
Perfectly Inelastic  perfectly Oblique Head-on/ MMl M, m,U, +m,U
elastic inelastic one dimensional | 5pecial cases: @—> @-’ V v+ 22
1) Projectile and target having same mass m,=m, ,then Vi V. My M,
/-\ v,=u,,v,=u,, the velocities get interchanged. 1 mm,
D ) o Loss in kinetic energy A k= — moem, (U,-U,y
Perfectly elastic collision 2) If massive projectile collides with a light target Colliding bodi 2 h ite di .
v K.E before and after collision is same i.e. m;>>>m, then v,=u,,v,=-u,+2u, olliding bodies are moving in the opposrl'e irection
. . . m,U,-m,U, S lein g -1
Inelastic collision 3) If a light projectile collides with a very heavy V= Er— Change in kinetic enargyAK= —_ > o, (U,-U,y
. . . 1 2
K.E before and after collision is not same target, m,<<m, ,then v ,=-u,+2u,,v,=u,
Head-on collision / One dimensional collision . .
WORK Energy transfer from projectile to target
Initial velocities of the bodies are along the line of impact. . o L
1) Fractional decrease in kinetic energy of projectile
E N E RGy & Before collision (If target is at rest)
4
v, v, ok T
@—> K (ml - m2)2+4m1m2
Greater the difference in masses, less will be
transfer of K.E and vice versa
After collision . . .
Transfer of K.E will be maximum when difference
v, v, in masses is maximum
C AK _ _4n
If m,=nm,
Impact porameter b=0 K (+ny
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