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[ EXERCISE - IV I TOUGH SUBJECTIVE PROBLEMS ]
1. here sin6=d/5 o5 5
2 =17 = d—\/ﬁ Ans.

cos0O =

After collision
Momentum conservation in line of impact

m,ucos6 =mv, +(2my)v,

ucoso =v, +2v, ..(1)

again given

e—2_V1i7V2 = gucosezvl—vz
3 ucos© 3

eq. (1) +2x(2)

(§x2+1]ucose =3v,

7
or +v1=§ucose ..(3)

L/2

B

Collide
with side AB
e Vv;coso
(t)

L :
Now E=v15|n6(t1+t2) ..(4)

(in x-direction)
. N L
in y direction 2 V,C0s0 t; ...(5)

2

and ngvlcose t, ....(6)

from (5) and (6) in (4) value of t, &1,

L d L 5 3L 5
+

p— V S ——
2 5|2y J25—d?  2Vy 425 _¢?

1o 4d
= T > 25-d? =16d?

(2

X

A

At time t x length dropped and next dt time dx part
dropped, then force on table

d
f. = [due to weight of the chain + d—?]

dp dp
fr =XA0+— =y, fr=vtig+—
T g v here x=v,, Ir g at (1)

(Ap), =0-1dx(V,), (Ap), =0-AV2dt
(Ap).

AL on chain
d
so on table = —%=KV2 ..(2)
soform eq. (1) and (2)
fr =Vtrg+av?, A=
1

> X

Explosion is an internal process so it will not effect the
position of C.M. and because no force in horizontal
direction so

(XC.M )explosion - (X CM )Without explosion

m{R/2)+(R+R’)
2m -

R = R+R’=3TR

so striking point for second particle

, 3R 3(U?sin20
=R+R :_:_(—]2368

2 2 g
e
72 Ucost Collide
t eucosh
U=30m/s
45°
o
P
X !

y component of velocity does not change
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y direction total time if t
t=t +t, (1) ,_2usin _2x30x1/V2
Or = =
then 0 = Usin@t—1/2gt? 9 9.8
at the time of collision if ball have y component of velocity t=4.33sec -(2)
v then again for time t;
y
vy =V; -0ty (here t, = time for collide) t, = 50 - 50 5 sec
. cos
vy, =10sin37°-10t,; ..(2) ! 30x1/v2
_ _ t; =2.36sec  ...(3)
fortime t, = r.elatlve ‘?'Sta“ ce so from eq. (1), (2) and (3)
[relative velocity i, «_girection t, =t—t, = 4.33-2.36
__10 t, =1.97sec
Utv, so x =50-(eucoso)t,
10 x=50-e(41.8
t, = ..(3) ( )
U+8 (@e=0 then x=50m
from (2) and (3) (h)e=1 then x=82m
(c)e=1/2 then x=291m
v, =10sin37°- 1010 (4
U+8 U <&—
Ball again come into his hands so total time t then Yy
0=10sin37°t-1/2gt? in y-direction v
) o 5. 10m/s
fo 2(10sin37°) _12sec 370
g [77777777777777777777
here t; +t, =t y v,
Collide \I
10cos37°=8m/s=v, v, ]
If returning time is t, then Ve —u
) )
then €=1= v Vet Ve +2u (1)
LTTT777777777777 2
t, = 10 —ut, 6. (@ Given my=m,=mzg=m
Vi when m, and m, stickes then
Momentum Conservation
10 -ut,
= myv =(m; + m,)V’ ..(A)
v, +2u from eq. (@) 1 1 2
10 —ut V'[mlvjl'f llision of ( )
-uty =| ——— | velocity after collision of (m, + m
t, = m. —m 1 2
S0 2T g7 5 (7) 1M
so from eq (3), (5), (6) and (7) v=Y
. =— ...(B)
putting values of t , t,and t 2
10 and velocity of m_ = 0 just after impact.
10-U (b) Now just after impact the total energy
10 vV+8 12
=10 1 1
U+8 8+2u 10 E:E(ml+m2)(v’)2 :va2 (1)
— 3u?+114-104=0 The K.E. of m, willmax. (K.E. of m, will minimum) when
spring is in normal position and after some time of impact
_111\/(11)2 +4(3)(104) at this time if velocity are v, and v, then momentum
SO u= conservation
2x3
—>V, —>V,
26 13
u=22 (from + sign) = u =" m/sec BEE IR E
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(Mg +my)Vv' = (Mg +my)V, + My Vg

or myv = (ml+m2)\/§+m3 Vs

from (A V=2V, +V;  ...(2)

- Total energy after impact remain same for all time
S0
Ef = Ei

= 12mv§ +1mv§ +1k(o)2 B
2 2 2 4

vZ=4v3 12V} ..(3)
from (2) and (3) element v,

2
v? :4{\/_\/3} +2V35
2

vZ=v24+v3-2vv, +2V3

2v
V3 =3 ..(4)

2

KEmax = %mvg = gmv

(c) from (4)and (2)

v—2v+2—V:> v—X
273 276

2
1 \' 1 2
KE,,=—m|—| =—mv
80 BEmin =75 (6) 12
(d) When their velocity will same from mome. con.

v =v/3
Ene. constant so
1 -, 1 2,1 2
—mv* ==3m(V)° +=k(x
7 > (v) > (Xm)
,  6mv? )
mv< = +2K(Xy,)
9
=  Xep = ﬂv
cm 6k. Ans.
,?\y
: y
7.
_2m(=f)+m(o) 2/
Yem = (2m+m) =73 ..(1)
_2mv+m(o) _2v 5
em 2m+m 3 +(2)

the velocity of 2m w.r.t. C.M.

V-V, =V/3

cm T
TAI3
2m(v/3)?
T= 2 >V -V, =V/3
Then E m
N
2m(v/3)?
T:gm_
3
V2
ﬁ .........
¢
v ¢—
(Vem)x =0=mpv; —mgV,
m
vi=—2V, ..(1)

M
E. conservation
1 1
Mgl = EmAvf +Eva§ ..(2)

(1) and (2)

2
1 m 1
magl==—mu| —Bv, | +=mg(V,)?

A9 5 A(mA 2] 5 g (V2)

A
m 2 l
V3 —2[—‘\] 9
Mg (1 mA] (3)
Mg
T m,v? - Vi +V,
/ AL o

v, After collision

V3

J3

m1l0=mv,+2mv, —
2

then m.c.

1O=V2+ \/gvl (1)
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an €T T 104312

104/3 = 2v; =3V, -..(2)
from (1) and (2)
10+v,
2
20=2v,+30+3y,
5v,=10 = v,=-2m/s
10. (@) v, remain same

10=v, + 3[

_ MgVl + M, (0) v Vo
o (my+m,) = em
(b) In x direction
m,v,=m_(0) + m,(v, cos 0)
V,=2v, cos 0 (1)
Iny direction 0=m,/2-m,(v,sin0)
V,=4v,sin0 ..(2)
(c)eq.(2)+1

4v,

1
- —=tan6 tan@ ==
2V, = 2

1

. 5
sosin 0 = E sofrom (2) v, = TVO

(d) Ak =k, -k,
Vo 1

Ak = —m,| =2 2+—m vZ-lmyz
- 1 2 2 2V 2 2 1vo

2 2
_ lml Vo 2x5v; V2
2 4 16

1 (3 1 2
= ——MmVo|=| = ——
Ak = =5 M O(Bj = 16mlv0

So no elastic

y
vcos60°  V=6mi/s

11. x o ---

z z
The ball will have velocity at heighest point

= 4i +vcos60°(k), =4i+6/2(K)
when they collide then momentum conservation

m(4i +3k) = 2mv,

_ 9
so | vy = 22+Z

12.

T=0
=£ = 2.5 m/sec

2 1

V1
mv3
T=0whenv,=0 .. T= 7
1 2 )
E(Zm)v1 =2mgl = vi =2g/
2

v (2.5)°
(=-L (=-"—m

29— 8x10
¢=0.3125m

Vi

v
lcos30°

1
sind = E = 0=30°

N |

cos¢ = = ¢ = 60°

o V1C0S0+V,C0S¢ v1«/§/2+v2/2

v«/§/2 v«/§/2
e=1= w3 =v,3+v, ..(1)
2l cos 30° =mv, +mu ..(2)
I cos 60° =mv, ..(3)
V,+u
243 ="_"—
V3 v, ..(5)
v,+u= zﬁ[uﬁ—le/g]
7v,=5U
_bu
= Vl— 7
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