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[ EXERCISE - I I SUBJECTIVE PROBLEMS ]
N I E— 23z
’ «— X—> B 4><a3 B 4
L=AX+B Now, Yoy = 0 [+ Symmetric for x-axis]
when x =0, A =2,
=B =1 50 30
and when x =/, A = 2, 4. Veou = mx 2+ mx =40 m/s
= 26y = Al + A m
N Veom = —9
0
A= — (40)2
l = =
Heom 2%10 80 m
A
ch= T A B
oo {hon
g g
. )
jk .dx . x . | M=280m |
0 5
- = 2m
Xcom = ¢ =9f (i) zero
f A . dx (i) Right
0 (iii) 50 (2 + x) + 80(x) =70 (2 - x)
100 + 50x + 80 x = 140 - 70x
2. SoC.M. fromO0
x(50+ 80 + 70) = 140 - 100
x=0.2morx=20cm
(iv) Distance moved by A with respect to ground is
a =2+x=2.2m
b (v) Distance moved by B with respect to ground
0 =(2-Xx)
=2-0.2=1.8m
+tc /b \ + /- a
6. 2g-T=2a
G[szj(“bj G{na2J4a T_%=a
LA | o B B I g=3a
2 3n 2 7 a=g/3
y = wb®  [ma®
°2 %2 2:9.9 2kg~ kg
acoy = — 3 3 = §¢ (downwards)
4 |b3-a3 3
7. By momentum conservation
Y= 3z {bz —az} Y
3. y==%kx?2
a
J.x dm
Xcom a mv, = Mv,

- dm = (2y dx)c = +2kx2dx

a
cijx . x2dx
_ 0
SO Xcom = a
cij x2dx
0

By energy conservation

1 1
mgR = —mv,? - 5 Mv,2

2 2
1 1 mv,
mgR = > MV + 5 M( M ]
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8. Given : Trolley + child = 200 kg ;
mass of child = 20 kg
u=36km/hr
Let the new velocity of trolley = V
New velocity of boy = (V + 10) m/s
By momentum conservation

1000
200 x 36 X S~n~

3600
=20 (v + 10) + (200 - 20)v
2000 = 20v + 200 + 200v - 20v

_ 1800 _g
V=500 = m/s
Length of Trolley

Relative speed of boy

Time taken =

_to_,
=10 ~ secC.

Required distance = 9 m
m K 2m

(a) By momentum conservation
mv =2mv'

-

By energy conservation

(i)

11.

12,

13.

14.

t
50 100(ms)

dm
Frn = Vecge
= pAv?
1000 x 300 x 1076 x (25)2
187.5N

dm
[ m = pAx at = pAv]

Force 187.5

Pressure = “\rea = 300x(10°3)2

= 625 kPa

Vv Vv
u - —u
AP = m ym? +v2 —uv

——> Electron

——>
Anti-Neutrino

&
Proton

2
1 1 1 v 1, x5
—kxy2 = s mv2 + = 2m [—j + ok X0 (a) By momentum conservation
2 2 2 2 2 4 —
myV, = MV, + My,
7o MYV kb Meve = Fat
o~ 2 4 _ P +P,  14x10% +65x107
: VoS m, T 1.67x10%
v = KXo =12.3m/s
2m 5 >
(b) Work done = AK (b) ML Sk S 9.4 m/s
m
> P
W.D. = lm @;ﬂ] 15. Speed at time of collision
2 m
v = .,2gh = ,/80
_ kx} (a) SoI = AP =mv - m(-v)
- =2mv
10. (i) By graph =4,/5 m/s
) (b) I= A, At =45
100N e ¥
445
. 2 = 0.002 =2000,/5 N
0 0.2 0.4
Area = AP u—> -
) 1
=5x0.2><100+5x0.2><100 16. T
= 20 Ns. ]
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(0.7-0.25\m=0.45m 1 1 1
So speed of A after height = 0.45 m W.D. = Emuz +5.2m (3u)? - Em(5u)2
Let then, _ 5
v2 = 02 + 2g (0.45) = -3mu
) 19. This is a case of purely inelastic collision for x-
v =9 =3m/sec direction.
Now, tension will give impulsive force and both Pi = Pt
block move with same velocity. mv = (m + pAXx)
SoI=m, (-u) -m, (-v) .. (1) mv
I=m,u e (2) V=",
from (1) and (2) M+ pAX
m,u =-m,u+ m,v _
2 S 20, e = 20
My 2x3 6 12-v
U= m,+m, T 2:3 7 5 v = 6 m/sec.
6 —>v
andI=myu=3x < =3.6 @
m —>
17. (a) e 12
2/ B _ '
mu = 2mv' 21. m,v, + myvy = (M, + my)v
1-4=3V
,_u vi=-1m/s
vi= —
2 1 1 1
I=AP AK= = x1x12+ = x2x22-= x3x
2 2 2
I=mu/2 12
(b) mucos6=2mv AK = 3
2kg 3kg
im/s im/s
AP, =(2x-1/5)-(2x1) = 12/5Ns
2x1+3x-1=5V,=V, =-1/5m/s
u
—> u=0 —>V
© 2@ © -0
P, = P
Given myu = (m, + m,)v....(i)
K.E; = 2/3K.E,
1 2 1
E(m1 +my)v = 3 ><Em1u2 ()
oMy 2
Solving m, = 1
23. (a) Total distance
102 e?10%2  e*10?
= + + +.....
g g g
P m 102
18.t=0 ° e 5 =—{1+e2+e*+ ... }
2m 5u g
Vl
t=T [ ] <_U
2m o B 1 _ 40
m5u =2mv' - mu P! =3 m
v'=3u 4
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24,

2u  2(euw) 1 y 2(e?u)

b) Ti I d=— + + =

(b) Time elapse g g > g
1

_2x10 2x5 1 (4“0)

=710 Y10 T2X4% 10

13

=T=3.255

By energy conservation

2m v/2
— Vv,
v/ﬁ 3m
1
5 3mvy = (3m)g/

v, = 429/

In horizontal direction, momentum conserved.

From (1) & (2)
v=5g =3/

(b) By energy conservation

1
=-3mv,? = 3 3mv,? + 3mg/ [1 - cos 60°]

2 —y2
Ve =V, 4+ gl

2 2
§x9g£=v2 + g/

v,2 =gl = v, = gr

2 m > . > . V2
e 60600

45° m v,

Flo m/s
25. after impact

vJ2gx10

(a)

(b)

(c)

(d)

26.

Before first collision

o, = y2an
v= 2 vud = a0y + hovzf = 1043

u,=10m/s

tan 6 = = = —10\5
aMv= U, T 1o
0 = tan™! (42)
After striking

V,=u,;v, =eu

tan —V—y—euy—ixlo\/E
Y=V, T U, T2 X0
¢ = 45°
1
2x10x ——=x10+2
g xlevy) TR 2
g 10
R'=20m
Isina=2mv,
I si
I= mvo 90-a _S>In0t
Sina I
V, COS a
I V,CO0S o )
v v,Sin o
° 2\2‘\' i
V, Sin a Vo

Now, v, sin a = v, COS a
vV, = Vv, cot a

V, COSa +V, Sina
V, Sina

e =

Vv, sina [cot® a +1/2]
V, Sina

_ 2cot’a _ 3

2 4

pr = Vp — Vi

Vo .
2
Let particle hit after length ¢ and time t on

wedge, then

Vow = Vg COt a j -

tan a =

X =<
<

1

- —Aat2
t- ot

-y = v, cot a
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F rus
andx= .t .. (3) (Do
<M, - 2t
10cota -5t
on solving -2 = + SO Fy,yet €OS 6 = f. = (M, - At)a
t = 3 sec. jpx[cose—psine] ]‘dv
27. (a) v = \2gh = 2x10x1.5 b M-y THIE
V=430 M,
Vv = u[cos 6 — u sin 6]In Mot~ Hgt
_ myu; +m,u, +mye(u, —u,)
Vi = m, +m,
3
2x4/30 +4x Z(— \/30)
- 2+4
S - T
1= 6 36

/9
V1= - E

mlul + m2u2 + mle(ul - UZ)

(b) v, = my +m,
3
2 x+/30 +2><Z(\/30)
B 6
_ 30 [2+§j _ V30
T 6 2) " 12
2 F
u X
Smmax = 55 a= =5
49x30 49

T 12x12x2x5 48
28. (a) mv, =2mv'

Vo
V=—F

\%

3 5g/¢
(b) mvy,=3mv'
Yo

3
For complete motion

s R
or v, = v5./5gR

29. Fthrust =V

At time t
f. = ul(My - At)g + Fpy o SiN 6]

VvV =

dm
rel g - Ut
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