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Comprehension (Q. 13 to 19): A particle of mass m

moving horizontal with v, strikes a smooth wedge of

mass M, as shown 1n fgure. After collision, the ball
starts moving up the inclined face of the wedge and
rises to a height A.

13. The final velocityv of the wedge v 1s:
———————————————————————————————————————

(| an

mv,

M+m
%0

insufficient data

Ans. (2)
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Comprehension (Q. 13 to 19): A particle of mass m

moving horizontal with vo strikes a smooth wedge of

mass M, as shown 1n fgure. After collision, the ball
starts moving up the inclined face of the wedge and
rises to a height A.
14. When the particle has risen to a height » on the
wedge, then choose the correct alternative(s)
(X) The particle is stationary with respect to ground
oth are stationary with respect to the centre of

111dSS

‘& ['he Kinetic energy of the centre of mass remains

constant

(4) -t he Kinetic energy with respect to centre of mass

Is converted into potential energy

Ans. (2, 4)
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Comprehension (Q. 13 to 19): A particle of mass m

moving horizontal with vo strikes a smooth wedge of

mass M, as shown 1n fgure. After collision, the ball
starts moving up the inclined face of the wedge and

rises to a height A.

15. The maximum height h attained by the particle 1s:

(4) None of these

Ans. (3)
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Comprehension (Q. 13 to 19): A particle of mass m

moving horizontal with vo strikes a smooth wedge of

mass M, as shown 1n fgure. After collision, the ball

starts moving up the inclined face of the wedge and

rises to a height A.

Identify the correct statement(s) related to the

situation when the particle starts moving downward

(1)

(2)

(3)
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The centre of mass of the system remains
stationary

Both the particle and the wedge remain
stationary with respect to centre of mass

When the particle reaches the horizontal surface
its velocity relative to the wedge 1s v

None of these

Ans. (3)
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Comprehension (Q. 13 to 19): A particle of mass m

moving horizontal with vo strikes a smooth wedge of

mass M, as shown 1n fgure. After collision, the ball
starts moving up the inclined face of the wedge and
rises to a height A.
Suppose the particle when reaches the horizontal
surtaces, its velocity with respect to ground 1s v; and
that of wedge 1s v,. Choose the correct statement (s)

mvy = My




Comprehension (Q. 13 to 19): A particle of mass m

moving horizontal with vo strikes a smooth wedge of

mass M, as shown 1n fgure. After collision, the ball

starts moving up the inclined face of the wedge and

rises to a height A.
From above Q. 17 choose the correct statgment(s)
related to particle m.
mM\

e+ J

(1) Its Kinetic energy 1s X,

M~-m )
(M +m)
(3) The ratio of its final Kinetic energy to its mnitial
K, Y

A \ m+ M )

Kinetic energy 1s

(4) It moves opposite to its mmtal direction of

motion.
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Ans. (2, 4)
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Comprehension (Q. 13 to 19): A particle of mass m

moving horizontal with vo strikes a smooth wedge of

mass M, as shown 1n fgure. After collision, the ball
starts moving up the inclined face of the wedge and
rises to a height A.

19. Choose the correct statement rel vedge M.

gal I Hnetne nergy

-~

- dmM |\ ] |
AA — - || —mv, | S
\(m+ M) . o B
: Tk - — TmMy (LW y
(4) Its final 1ty 1S more~that the velocity of +'W AN B
centre of mass. A Cn’\ v 2) s

Ans. (1,2, 3, 4)
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In the arrangement shown, horizontal surface 1s

smooth, but friction 1s present between the block and

the surface of the wedge. Block 1s given velocity vo at

t = 0. After achieving height */#" on the wedge, block

comes to rest wit espect o wedge at 7 = fo. Then

from7/7=0tot = o

Inttal Final

Work done by friction on the block 1s negative
Work done by friction on the wedge 1s negative

Work done by block on the wedge 1s positive

Work done by wedge on the block 1s positive

S~

Ans. (1, 3)



Figure shows a wedge on which a small block 1s

released from rest. All the surfaces are smooth system

comprises of wedge and blocks. Mark the correct
. . : 7

statement(s) regarding motion of block on wedg

gu—"

block attains maximum height on wedge.

Acceleration of{ centre of mass of syster

initially vertically down then vertically up.

. -
-
A b
. -
. " ~
“.' = N
" -
< I

itially centre of mass moves down and then up. [8 ‘T ) ‘
- \_‘ : O 2

¢ maximum height block and wedge move A
th common velocity.— p— | |
Centre of mass of wedge moves towards left
. ; 5 \U />
then right. | C \

Ans. (2, 3)
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Figure shows a block of mass m projected with

velocity vo towards a wedge. Consider all the surfaces
to be smooth. Block does not have sufficient energy
(0 negouate (over come) wedge. Mark the correct
nplinll(.\'):

when block 1s at the maximum height on wedge,
block and wedge have velocity equal to velocity

of centre of mass ot block wedge system

wedge acquires maximum speed with respect Lo
ground when block returns to lowest point on
wedge.

momentum of wedge and block 1s conserved at

all times
centre of mass of wedge and block remains

stationary

Ans. (1, 2)
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A sector cut from a uniform disk of radius 12 cm and
a uniform rod of the same mass bent into shape of an
arc are arranged facing each other as shown in the
figure. If center of mass of the combination is at the
origin, what 1s the radius of the arc?

(1) 8Sc¢cm (2) 9c¢cm

(3) 12c¢cm (4) 18 cm

Ans. (1)
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[f acm be the subsequent acceleration of the centre of
mass of the syste: 3¢Ks then aem equals.

Ans. (4)
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Figure shows a block A of mass 5 kg kept at rest on a
horizontal smooth surface. A spring (K = 200 N/m)
which 1s compressed by 10 cm and tied with the help
of a string to maintain the compression 1s attached to
block 4 as shown n figure. Block B also of mass
5 kg moving with 2 m/s collides with 4, as shown.
During the collision the string breaks and after the
collision the spring is 1n its natural state. Assume the
bodies to be elastic and let the velocities of 4 and B
be vi and va2respectively assuming positive direction
towards right, after collision. Then

Initial kinetic energy of system = final Kinetic

energy of system

(3) vi-+ v =44 (m/s)

J
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Paragraph for Question No. 55 and 56
A uniform chain of length 2L 1s hanging 1n

equilibrium position, 1if end B 1s given a shghtly
downward displacement the imbalance causes an
acceleration. Here pulley 1s small and smooth & M-}
string 1s inextensible.

D

1

SS§. The acceleration of end B when it has been displaced
by distance x, 1s:

Ans. (1)
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Paragraph for Question No. 55 and 56

A uniform chain of length 2L 1s hanging 1n
equilibrium position, if end B 1s given a shightly
downward displacement the imbalance causes an
acceleration. Here pulley 1s small and smooth &
string 1s inextensible.

56. [he velocity v of the stri hen 1t ships out of the
pulley (height of pulley from floor > 2L).

gl
(1) (2)
)

-

(3) . (4) none of these

- Ans. (3)
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s (\-Sin@){' —39

T = Asin(wE-30+360) /100U
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