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(Vertical Motion of a particje und :
square of velocity)

its motion [Kota 08, 15; Ajmer 10; Udaipur 12, 14; Raj. 14]
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A particle of mass m is projected upwards with velocity U under
gravity in a resisting medium due to which resistance varies as the
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A particle is moving along a straight line in a resisting
medium whose resistance is kv* per unit mass. Show that if v is the

velocity at time ¢ and distance is s in that time, then v = 4
y 1S 5 in that time, = T akns

s . o s : ;
and 1= b ks?, where u is the initial velocity of the particle.

[Raj. 03; Jodhpur 03; Udaipur 04; Kota 05]
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A particle of mass m moves from rest in a horizontal straight line
under the action of a contant force in a medium whose resistance 1o
the motion is m (a + bv), where a and b are contants and v is the
velocity at time ¢. If V is the terminal velocity, show that distance x
moved by the particle in time ¢ is given by bx =V (bt - 1 + ™).
TH1E Held &1 T F0 V a1 Q FEhR faw § I AR wF W
o A et i € Forma wRRw kv 31 fag U fo e fag
w® U 3 A el F I, e
A particle of unit mass is projected vertically upwards with
velocity V in a medium whose resistance is kv. Prove that the
particle will return to the point of projection with velocity U, where
U+V= £ 1og gf—fg [Raj. 2000, 07; Kota 10]
4 TF R FU Feaiue e F SR H 3 W wem F e e € e
forgan Wiy A1 F warEU € (9t Re fag w0 W on R
yy A9 v, TR IR 791 AR IR T R e g J A F T
3T ¢ 7, A v H o A< 3§, o fag i
v+ V=gt AV =—vy=(V+v)et?
A heavy particle is projected vertically in a resisting medium, the
resistance varying as the velocity. If v, and v, are its velocities at
any point in its upward and downward paths and ¢ the interval
between its passage through this point, if V be the terminal
velocity. Prove that v + v, =gt and V—-v; = (V+v) eV
' [Ajmer 03; Bikaner 13; Raj. 02, 04, 07; Hons. 07; Kota 10]
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A particle, projected upwards with a velocity U in a medium whose
resistance varies as the square of the velocity. Prove that the

particle will return to the point of projection
!r‘=—U'V‘—am-.ra1im.~:H [tan’I (g) + tanh™! (‘%)]
V(U2 +V?) §

Where V is'the terminal velocity.
[Kota 06, 08, 17; Udaipur 06; Jodhpur 03; Raj. 03, 65, 08, 15}
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A particle is projected with velocity V' along a smooth horizontal
plane in a medium whose resistance per unit mass is p times the
cube of the velocity. Show that the distance it has described

in time ¢ 18 ﬁ‘—f [\/(l+ 2uV% 1) — 1] and its velocity at the time
V

s :
! (1+2uV2 0
T W H AN F T F G Yy 3o i 9 HeEH |
Seaty fom o SR #t AR e Wi § 1 37 R vy | T fag
R TS M S k & @ Fag F fE 5@ 97 oo vy ) A= R
gmwﬁgﬁm%ﬂwﬁmﬁmmki, B, &l £’
IHF! A4 AR iR w7 srfyman (af<m) s=i R
A heavy particle is projected vertically upwards in a medium the
resistance of which varies as the square of the velocity. It has a
kinetic energy k in its upward path at a given position. When it
passcsqthe same point on the way down, show that the loss of K.E.

[Ajmer 01, 09; Raj. 03; Jodhpur 01]

IS — .
k+k’’
the downwards course.

where k” is the limit to which the energy approaches in

[Raj. 02, 04, 06; Udaipur 05; Ajmer 13]
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