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A block of mass m = | kg another mass m, = 2kg, are placed together (see figure) on an inclined
plane with angle of inclination 8. Various values of 0 are given in List 1. The coefficient of friction
between the block m and the plane 1s always zero. The coetficient of static and dynamic friction
between the block m, and the plane are equal to p=0.3. In List Il expressions for the friction on block
m, are given. Match the correct expression of the friction in List I with the angles given in List 1, and
choose the correct option. The acceleration due to gravity 1s denoted by g.

-
-

luseful information : tan (5.5)=0. 1 ;tan(11.57) =02 :tan (16.5%) = 0.3}

U 31a 76 91, e 310 #1010 8, 7599HA m, = | kg 991 7399 m, = 2kg & 21 @UE A9H | HITH
@ Mo ® (S o A e @) | w6 % fafvs am -1 4 Ru e ) '@ve m a9 s e & 4
HUO] U [ad I B WUE m, @9 G a6 & arg Sifasd aqn nfas g6 g go= 0.3 599 2
g1l § @UE m, W A e e & s 2 § ) g1 g1 A et st aa g @
44 fau MU FE 1 wEAm w0 HE I 900 uEeEn G @ ¢ § 3fEa ¥

[ STETa® AMHE : tan (5.5°) = 0.1 ;tan(11.5°) = 0.2 ; tan (16.5%) = 0.3} [IIT-JEE-2014)

List-11/g=1-11
(P) +} (1) mgegsint
(Q) ‘ (2) (nh+m)g sin B
(R) > (3) pm gcost
(S) 1 (4) p ll.1' +m,)g cos b
Code/®2: :
(A) P-1, Q-1, R-1, §-3 (B) P-2, Q-2, R-2, §-3
(C) P-2,. Q-2, R-2, 5-4 (D) P-2, Q-2, R-3, §-3
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starts toactattime t = 0. when the distance of block B trom the end of bracket s 1 3.5m. Find tume (1n
seC). when block B talls off the bracket.

| kg Z5991F %1 UF =% B fsan ¥um g=qmm % U w96 1fed 992 A W frga 71 5@ =% B 1
AFeH R AT I3.5Sm A F99 1 = 0 W U& f99a 96 F = 3N &1 Y 211 §1 98 999 (502 )
A1d HiTedg 94 =16 B, A 9 T 53 |
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39. An inchned plane 1s bent 1in such a way that the vertical cross-section 1s given by y = = where y 1S 1n

vertical and x 1in honzontal direction. If the upper surface of this curved plane 1s rough with coefhicient
of fnction g = 0.5, the maximum height in ¢cm at which a statonary block will not ship downward 18

[JEE-Main-2021_Feb]

N

UF AA 76 T WEH FH ¢ 6 3061 FEm sHuEgEe y = — o frefya =1 741 2, 98l y Feaiug a91 x

afas faen 7 21 32 38 afFa 79 1 F90 Y= €4 € 31 T69H 999 00 p = 0.5 T, A 98 Aoy 396 g #:6
feoy T 9 w7 7@ EEe, cm B | [JEE-Main-2021 Feb]

Ans. (25)
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over an ideal pulley pivoted to a fixed axel on a smooth incline plane as shown in the figure. When

the blocks are released, find magnitude of their accelerations.

21 wte forT 5o 2 kg 3 3 kg ¥ U vt sifear v gR 92 ) i v st o @ e
2, 9 faaran us oA 70-6 W o vase W Fetead 21 54 fE & g Fal €, @ 3761 @1

A1d FiTaa |

5
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constant acceleration 4 m/s*. A bead can shide on the rod, and Inction coetficient between them 1S
1/2. 1f the bead 1s released from rest at the top of the rod, find the tme when 1t will reach at the
bottom.[g = 10 m/s"|

lll)W?’TWWT‘{WﬂT g 3aR T g fer e & 4 n/s® & g & 1 afas
feen | fa %7 T8 1 UF 91d1 (bead) B2 W {FEA G&dl ¢ 991 3% 554 999 700 (0.5 T 1 32 Hidt +

2% % vid | a9 3ae e | 22 91 § o 9% 999 A9d Hied 949 9% 92 9929 (g=10 m/s?)

Ans. 1/2s
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18. A block of mass 15 kg is resting on a rough inclined plane as shown in figure. The block 1s tied up by

a horizontal string which has a tension of 50 N. Calculate the minimum coefficient of friction between

the block and inclined plane.
| Skg FEAHA &1 Uah aileh @iad 4d aa 91 (9 an faus | 7)1 =6fs us afas &= 3 99 520 ¢ 5w
ard SON % | =1 991 7d 9 F 9% a9 99 UNF F1d w1 |
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24. Block M shides down on Incthonless incline as shown. Find the mimnimum friction coetticient so that m

dUL‘\ Nnot \"idL‘ \\ ”h rc'\]‘c\.( T8 ."I,
F=aR &fe M U Juvrfed 9 aa 92 419 &1 A1 fegea 71 98 =09 949 e FJa Sifed aife
m. \I?W&%’:ﬂmqﬁmm‘,;
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pulley P does notoffer any Incuon and coethicient of friction between pole and M 1s p. The frictional

force offered by the pole on M s

(A) Mg directed up (B) pmg directed up \/

(C) (M —m)g directed down (D) wme directed down

2914 74 9 0 M S 1 969 991 m ST &1 e Snaraedr 5 ¥ ) 2 et & a9 e P #s
YU IR TE HLA] AN M TG T F g T TE FHE g B 3 M 9T T 96 6 B
(A) Mg 371 F1 AR (B) pmg 37 1 HANR

y Hiw 1




60. In the arrangement of Fig. 1.9 the masses m,, m,, and m,of bodies are

equal, the masses of the pulley and the threads are negligible, and
é there is no Iriction in the pulley. Find the acceleration w with which
the body m, comes down, and the tension of the thread binding
together the bodies m, and m,, il the coelficient of friction between
these bodies and the horizontal surface is equal to k. Consider possible

LASES.,

a m«,"—1m3

W o=




Ans:

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

angle a with the horizontal (Fig.. 1.10). The masses of the bars are

equal to m;, and m,, and the coelfficients of friction between the

inclined plane and these bars are equal to k. and k. respectively, with
» R _——
K, > K,.Find:

A

‘

(a) the force of interaction of the bars in the process ol motion;
(b) the minimum value of the angle a at which the bars start sliding
down.

ATDB.uno

M. N, g cos <

K,m, + K,m,

(b)) tan a

+ 1l




59. An aerostal ol mass m starts coming down with a constant acceleration
w. Determine the ballest mass to be dumped for the aerostat to reach

the upward acceleration of the same magnitude. The air drag is to be

neglected.

ATDB.uno

09. Am=2mw/lg + w).




The inclined plane of Fig. 1.11 forms
an angle a = 30Y with the horizontal.
The mass ratio m,/m, =n=2/3. The
coelficient of friction between the body
m, and the inclined plane is equal to
k =0.10. The masses of the pulley and
the threads are negligible. Find the
magnitude and the direction of

acceleration of the body m, when the formerly stationary system ol

masses starts moving.

RVERN 64. w, =g(n -sina - kcos a)/(n + 1) = 0.05g.

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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against the horizontal. Find the coefficient of friction, if the time of the

ascent of the body is n = 2.0 times less than the time of its descent.

ATDB.uno

L lan a ).106.

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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68. Atthe moment! =0the force F = at is applied to a small body of mass

m resting on a smooth horizontal plane (a is a constant).

'he permanent direction of this forms an angle a with the horizontal
(Fig. 1.14). Find

Fig. 1.13 Fig. 1.14

(a) the velocily of the body at the moment of its breaking off the plane;

(b) the distance traversed by the body up to this moment.

'1|l\H
~

1] SI1n o

Pty
L\

DDDDDDDD
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g lZn -smajldn + 1)

In the arrangement shown in Fig. 1.16 the bodies have masses m,, m,,

m,, the friction is absent, the masses of the pulleys and the threads are
negligible. Find the acceleraticii of tiie body m,. Look into possible

LddSES.

: amm, + m,(m, - m,|
Ans : EEDERLE g




72. Find the acceleration w of the body 2 in the arrangement shown in

Fig. 1.15, if its mass is ntimes as great as the mass of bar 1 and the angle
that the inclined plane forms with the horizontal is equal to a. The
masses of the pulleys and the threads, as well as the friction, are

assumed to be negligible. Look into possible cases.

Ans : kit =22 (2N - sin a) 14 + 1).
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71. A pulley lixed to the ceiling of an elevator car carries a thread whose

DDDDDDDD

ends are attached to the loads of masses m, and m,. The car starts going

up with an acceleration w,. Assuming the masses of the pulley and the
thread, as well as the friction, to be negligible find:

(a) the acceleration of the load m, relative to the elevator shaft and
relative to the car;

(b) the force exerted by the pulley on the ceiling of the car.

ATDB.uno




/7.

Find the accelerations of rod A and wedge B in
the arrangement shown in Fig. 1.20 it the ratio
of the mass of the wedge to that of the rod

equals n, and the friction between all contact
surfaces is negligible.

ATDB.uno

g/{ltan a + n cot « ).




Ans : HY
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In the arrangement shown in Fig. 1.19 the mass of

body 1is 1 = 4.0 times as great as that of body 2. The

height h = 20 cm. The masses of the pulleys and the
threads, as well as the friction, are negligible. At a
certain moment body 2 is released and the
arrangement set in motion. What is the maximum
height that body 2 will go up to?

H = 6im/(n+ 4)= 0.6 m.




In the arrangement shown in Fig. 1.24
the masses m of the bar and M of the

wedge, as well as the wedge angle a, are

Known.

The masses of the pulley and the thread
are negligible. The friction is absent. €
Find the acceleration of the wedge M.

ATDB.uno

g Siil o

Ans:

M+ 2mll - cos .}
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