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Q1. A particle of mass 4 m which is at rest explodes into four equal fragments. All 4
fragments scattered in the same horizontal plane. Three fragments are found to move
with velocity V each as shown in the figure. The total energy released in the process
of explosion is :
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Q2. A bomb of mass 30 kgat restiexplodes into two pieces ofimasses 18 kg and 12 kg.
The velocity of 18 kg'mass is 6-ms .. The kineti¢ energy of the other mass is :
(@) 256 J () 486 J (c).524) (d) 324

Q 3. Two blocks of mass 3kg and 6 kg respectively are placed on a smooth horizontal
surface."Theyare connected by a light spring of force constant k = 200 N/m. Initially
the'spring is unstretched: The indicated velocities are imparted to the blocks. The
maximum extension of| the-spring will be:

1.0m/s z'ws
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F ffffl////ffffm/f/fw

(@) 30cm (b) 25 cm (c) 20 cm (d) 15cm

Q4. Two blocks A and B of mass m and 2m are connected by a massless spring of force
constant k. They are placed on a smooth horizontal plane. Spring is stretched by an
amount x and then released. The relative velocity of the blocks when the spring comes
to its natural length is
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Q5. Anisolated particle of mass m is moving in horizontal plane (x-y), along the x-axis, at
a certain height above the ground. It suddenly explodes into two fragments of masses
m/4 and 3m/4. An Instant later, the smaller fragment is at y = + 15 cm. The larger
fragment at this instant is at:
@y=-5cm (b)y=+20cm (c)y=+5cm (dy=-20m
Q6. Inthe arrangement shown in figure match the following:
2 Ve
K =4 Nm
All.smooth
Table-1 Table-2
(A) | Velocity of centre of mass (P) 2 Shunit
(B) | Velocity of combined mass when compressionn-| (Q) 1. Sl unit
the spring Is maximum
(C) | Maximum compression in the spring (R) 4-Sl\unit
(D) | Maximum potential energy.stored In'the spring  }(S) 0.5.S1 unit
Q7. Two blocks A(3kg)and.B(6kg) are connected by a spring of stiffness 512 N/m and
placed en\a smoothhorizontal surface: Initially’the,spring has its equilibrium length.
Velocities 1.8m/s and 2.2 m/s are’imparted to /A and B in opposite direction. The
maximum- extension in the spring will be=
B
£ 2.2 m/
1.8 m/s 3kg K 6kg |2.2m/s
(@) 25cm (b) 10 cm (c) 12 cm (d)2.5cm
Q8. Two blocks A and B of mass m and 2m respectively are connected by a massless
spring of spring constant K. This system lies over a smooth horizontal surface. Att =
0 the block A has velocity u towards right as shown while the speed of block B is
zero, and the length of spring is equal to its natural length at that instant. In each
situation of column-I, certain statements are given and corresponding results are given
in column-I1, Match the statements in column-I to the corresponding results in
column-II :
B K A
0000 ~2m—>u
FaFFFEFFFFEFEFFFFA
smooth horizontal surface
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Column I Column II
(A) The velocity of (P) Can never be zero
block A
(B) The velocity of (Q) may be zero at
block B certain instants of
time
(C) The kinetic energy (R) is minimum at
of system of two maximum compression
blocks of spring
(D) The potential energy (S) is maximum at
of spring maximum-extension
of spring
Q9. Two masses m and 2m are attached to two ends of\an ideal spring and the-spring-is in
the compressed state. The energy of spring.is 60 jaule. If the spring-is released, then-
(@) the energy of hoth bodies will-be'same
(b) energy of smaller body will-be 10J
(c) energy-of smaller-body will be 20J
(d) energy of smalter-body will be 40/J
Q 10. " In last problem if initial compression was-12 cm, then maximum displacement of 2m
IS
(a)4 cm (b)Y 8 cm
(c) 6cm (d) 2 cm
Q 11. Two masses m and2m are attached to two ends of an ideal spring of stiffness K and
the spring‘is in its natural length. Att = 0, a constant force F starts acting on 2m in
rightward direction. Maximum elongation in spring is
(@) 2F/K (b) F/K (c) F/2K (d) 2F/3K
Q 12. A gun of mass 2m when fitted (fixed) with ground fires bullet of mass m with velocity
v. What will be velocity of same bullet if gun is free to move ?
(a) v (b) = (©) v+/3/2 (d) %
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Answer Key
Q.la Q.2b Q.3a Q.4a Qb5a
Q.6ma mae Q.7a Q.8a-pP;B>0;c1Q9d Q.10b
(©)Q.(D)p —P,R;D>Q,S
Q.11d Q.12¢c
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Written Solution

DPP- 7: Spring Blocks System , Explosion
By Physicsaholics Team



Q.1) A particle of mass 4 m which is at rest explodes into f al fragments. All
4 fragments scattered in the same horizontal plane. Thre% are found to
{

move with velocity V each as shown in the figure. $> energy released in the

process of explosion is : " v (Q.M.—?;
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Q.2) A bomb of mass 30 kg at rest explodes into two pie
kg. The velocity of 18 kg mass is 6 ms. The kineti

,Kl%\" /\7 &~

% = o) %
% ki W%% TR =g
(a) 256 J %%X@ (c) 524 (d) 324

ses 18 kg and 12
other mass IS :




Q.3) Two blocks of mass 3kg and 6 kg respectively are plaeed a smooth

horizontal surface. They are connected by a light spring \X nstant k = 200
N/m. Initially the spring is unstretched. The |nd|cate I are |mparted to the

blocks. The maximum extension of the sprl
I X¢ - -
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Q.4) Two blocks A and B of mass m and 2m are connectedby &5& assless spring of
force constant k. They are placed on a smooth horlzonta h% Ing Is stretched
by an amount x and then released. The relative veloq locks when the

spring comes to its natural lengthis v
\Ov\ CO nMe «gmhﬁ C.M.—gw\m)\




Q.5) An isolated particle of mass m Is moving in horizontal plane (x-y), along the x-
axis, at a certain height above the ground. It suddenly explades-into two fragments
of masses m/4 and 3m/4. An Instant later, the smallerfragment is-at y = + 15 cm.

The larger fragment at this instant is at \
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(a) y =-2Tm () =+ 20cm,~ (€)y=+5cm (d)y=-20m



Q.6) In the arrangement shown in figure match the foIIo%. S
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Table-1
] - wr =0
(A) Velocity of centre of mas | unit /\\E SV vy
(B) Velocity of co d \mas Sl unit @ =
when compres in the, spring > e U=0
Is maxi %
| |

(C) um compressi 4stunit Lo (gmE
—y WUME. =

spring O \ - .
SXZIXE — LXex) FLydix
(D) Maximu i energy (S) 0.5 Sl unit e y X +2y¢
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PE - —EX(‘X‘ =2
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Q.7) Two blocks A(3kg) and B(6kg) are connected by a spring<of stiffness 512 N/m
and placed on a smooth horizontal surface. Initially the spring has.its equilibrium
length. Velocities 1.8m/s and 2.2 m/s are imparted to-A and B in-epposite direction.

The maximum extension in the spring will be — \(a =06
: : =3*x¢ —2¢ B g
CM 1% \mﬂ\&\- A e 0 \Y Vv
1.8 m/s K 6kg [2-2 m/s _
- <—| 3kg f—000™ —>: YT oy
dyaxt= Ix2 % lrsant 29 AR :
) 2 .
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W (b)Y 10 cm (€) 12 cm (d) 2.5 cm



Q.8) Two blocks A and B of mass m and 2m respectively are connected by a massless
spring of spring constant K. This system lies over a smooth horizontal surface. Att =0 the
block A has velocity u towards right as shown while the speed 0 B is zero, and the
length of spring Is equal to its natural length at that instant. I ation of column-I,
certain statements are given and corresponding results ar lumn-11, Match the

statements in column-I to the corres = By PATRY
ponding results I | 7 Ve el
\L % minimum = (g =0 2 ph¥mgirin f} _ _\_\Qe; i (W)
fr 6y Maximui. noduyall ME D, .
\ Column | Ny Cdumnll k:5§?7““*
(A) The velocity of an never be, zer
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of system of two ~ maximum compression oo fx (q aing} (AME. )
blocks of spring é& a
() is max V_o$w,
(D) The poten o (S) is maximum at
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of spring



spring Is in the compressed state. The energy of spring i

Q.9) Two masses m and 2m are attached to two ends of an gt;iggring and the
Y

released, theRral dumgh-
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of 2m is
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Q.11) Two masses m and 2m are attached to two ends of ar pring of stiffness
K and the spring is in its natural length. Att =0, a constant starts acting on
2m in rightward direction. Maximum elongation 5@%
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Q.12) A gun of mass 2m when fitted (fixed) with ground- fir t of mass m with
velocity v . What will be velocity of same bullet if % 0 move ?
2
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