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moves without frniction on a horizontal surface. The block oscillates with small amplitude A about an

equilibrium position x . Consider two cases : (1) when the block 1s at x_; and (1) when the block 1s at

X =X, + A. In both the cases, a particle with mass m (<M) 1s softly placed on the block after which
they stick to each other. Which of the following statement(s) is(are) true about the motion after the
mass m 1s placed on the mass M? [JEE-Advanced-2016]

M
(A) The amplitude of oscillation 1n the first case changes by a factor of \— , whereas in the
m + |

second case 1t remains unchangod A
(B) The final time period of oscillation in both the cases 1s same p

(C) The total energy decreases in both the cases

(D) The instantaneous speed at x_ of the combined masses decreases 1n both the cases.
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[ncuonless horizontal plane. The other end of the spring 1s fixed. The particle starts moving honzontally

from itsequilibrium position at timet = O with an initia velocity u_ . When the speed of the particle 1s
0.5 u_, it colhdes elastuically with a ngid wall. After this collision :- [JEE-Advanced-2013]
(A) the speed of the particle when it returns to i1ts equilibrium position 1s u

A , . . . ‘ 'm
(B) the ime at which the particle passes through the equilibrium position for the first ume 1st = = |

Yk

4t (m
" . : . . o
(C) the time at which the maximum compression of the spring occurs is 1=  Vx

(D) the ume at which the part.cle rasies tueugh the equilibrium position for the second time 1s

y

JN |m

3 Y k
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[ ' ' . | . .
= (0.1 m. The spring constant 1s kK, = 0.009 Nm ~ when the length of the spring £ > /_and 1s
. | . as : - .
,=0.016 Nm when ¢ </_. Initially the bob is released from 7 =0.15 m. Assume that Hooke's law

remains valid throughout the motion. If the time period of the full oscillation 1s T = (nn) s, then the

integer closestton i1s

u& TYURTEd (frictionless) Afds I9as 9T U& Men (bob), f9a1 2599H m = 0.1 Kg g, U& fagm,

forgant wragfoe &g /= 0.1 m @, | 921 8 fom &1 e k= 0.009 Nm™' & 5@ fom &1 e
f >"“"r"~.ﬂ9ﬂk‘:().()lh Nm ' 894/ < "':’.IW'qfiThﬁ’ﬂ/ =0 ISmADTAAN T T A fF T
&1 99 (Hooke's law) ']ﬁ Ma IR (valid) B1afe s REEA FHT EdFA T = (nn) s &, @
n @1 f&ean goias (nearest irteger) q [JEE-Advanced-2022

Ans. 6

I Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.



I ATDB.uno ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE. ATDB PDFZ

Function x =A sin-o¥ + B cos ex + C sin o¥ cos oN represents SHM
(A) forany value of A, Band C (except C=0) (B)ITA =-8; C =28, amphtude =

(OOt A=B; C=0 (D)itA= B; C =28, amphtude =

T X = Asinrot + Beos o + C sinot coset 579 J1EH ok ARGl ANGE XGil

(A) A. B a9 C % & ot w3 & (C = 0 7 #fafrs)
(B)aR A=-B,C=2B, smm = |By2

(CO)aZ A=B:C=(

(D)am A =B:C=2B, ¥1M = |B|
Ans, (ALB.D)
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end of the sprning (see the figure) 1s hixed. They system hies on a honizontal fnctionless surface. The

-

block is stretched by 0.2 m and released from rest at t = 0. It then executes simple harmonic motion

with angular frequency @ = — rad/s. Simultancously at t = 0, a small pebble 1s projected with speed

v from point P at an angle of 45" as shown n the higure. Point P 1s at a honzontal distance of 10m
from O, If the ;K'N‘IL‘ hits the block at t = s, the value of v 1s:- (take g = 10 nvs) [HT-JEE 2012]

(A) JSO m/s (B) J51 m/s ) JS2 (D) Js53 m/s
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plane. A second hlocl\ of same mass m 1s placed on 1t and
1S connected to a spring of spring constant &, the two
blocks are pulled by distance 4. Block Q oscillates without
slipping. What 1s the maximum value of frictional force
between the two blocks. 12004S]

(a) kA/Z (b) kA

(c) u mg (d) zero
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shmx nin th lwuu The sprmv  constant is 2 () \m and
the mass of the block is 2.0 kg. Ignore the mass of the
spring. Initially the spring 1s 1in an unstretched condition.
Another block of mass 1.0 kg moving with a speed of 2.0
ms~! collides elastically with the first block. The collision
1s such that the 2.0 kg block does not hit the wall. The
distance, 1n metres, between the two blocks when the
spring returns to its unstretched position for the first time
after the collision 1s . |Adv. 2018
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