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6.16 In the following figure, find the direction of friction on the D e

7N
V, =6 m/s

(A) Block A (left), block B(right due to block A, right due fo ground)
(B) Block A (right), block B(left due to block A, left due to ground)
(C) Block A (right), block B(left due to block A, right due to ground)
(D) Block A (left), block B(left due to block A, left due to ground)

Ay

n running along horizantal rails from

t of a trai > "
i n the box is given best by: (A)The

6.17 Abox'A'is lying on the horizontal floor of the compartm
R by the floor o

left to right. At time 't', it decelerates. Then the reaction R (B)The
[Tk e S o
A A D
(A) o (m) (B) ﬂoor(m) (C) floor (W) ( ) ﬂOOf(ﬂ'a) (D)thf
; 6.23 Twol
SECTION - Il : MULTIPLE CORRECT ANSWER TYPE is fric
i ’ = betw
6.18  The value of mass m for which the 100 kg block remains in static equilibrium is :

(A)
(8)
(A) 35 kg  (B)37kg (C)83 kg (D)85kg (©
6.19  The force F, that is necessary to move a body up an inclined plane is double the force F, thatis necessary @
to just prevent it from sliding down, then : : ECTIO!

(A)F, =wsin(8 - ¢) seco (B) F, = wsin(6 — ¢) secd : 3
(C) tand) = 3tanb (D) tan6 = 3tan¢ 0 y 6.24 S
6.20 Ablock A (5 kg) rests over another'block B (3 kg) placed over a smooth horizontal surface. Thereis b

friction between A and B. A horizontal force F, gradually increasing from zero to a maximum is applied
to A so that the blocks move together without relative motion. Instead of this another horizontal farce
F,, gradually increasing from zero to a maximum is applied to B so that the blocks move together
without relative motion. Then

F,

AP skg i 5ka
"B 3kg ~~B 3k
L VI e
(A) F, (max) = F, (max) (B) F, (max) > F, (max) W
(C) F, (max) < F, (max) (D) F, (max): F, (max) = 5: 3 |

1
6.21  Ablock of mass 1 kg is stationary with respect to a conveyer belt that is accelerating with 1 m/s? upwards‘;'\
at an angle of 30° as shown in figure. Which of the following is/are correct? |
(A) Force of friction on block is 6 N upwards.
(B) Force of friction on block is 1.5 N upwards.

(C) Contact force between the block & beltis 10.5 N.

(D)  Contact force between the block & beltis 5,/3 N.

ﬁesonance"
8 Ecucating for better tomorrow



‘Om

6.22

6.23

SECTION - Il : ASSERTION AND REASON TYPE

6.24
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All the blocks shown in the figy

frictionatallthe contaciel 0'92 ':f:re.at rest. The pulley is smooth and the strings are light. Coefficient of

on block B.The normal reactio;, Ct'°f'a_' force of 10 N acts between Aand B.The black Ais about to slide
and frictional force exerted by the ground on the block B is.

C 5 kg

LLLITTTITTTTTT 777 777777777777

(A)The normal reaction exerted by the ground on the block B is 110N
(B)The rTor.maI reaction exerted by the ground on the block B 5
(C)the frictional force exerted by the ground on the blo i?; S
(D)the frictional force exerted by the ground on the blo::;k B :2 ingo

Two blocks of m :

i sv:riction o efﬁczia::te Sestvtg and 3kg are placed in contact over an inclined surface of angle 37°, asshown. Y,

i L s se” 5kg block and 'the surface of the incline and similarly, p, is friction coefficient
(o] and the surface of the incline. After the release of the biocks from the inclined surface,

3kg
H:

Hi
37°

(A)ifp, =0.5 and p, = 0.3 then 5 kg block exerts 3N force on the 3 kgiblock
(B) if p, = 0.5 and p, = 0.3 then 5 kg block exters 8 N force on the 3ikg block
(C)if p, = 0.3 and p, = 0.5 then 5 kg block exerts 1 N force on the 3kg block.
(D) if u, = 0.3 and p, = 0.5 then 5 kg block exerts no force on the 3kg block.

Statement-1 : A block of mass m is placed at rest onirough horizontal surface. The coefficient of friction

between the block and horizontal surfaceisiy = %— The minimum force F applied atangle @ = 37° (as shown

- 3 4
in figure) to pull the block horizontally.is notiegual to umg. (Take sin37° = 5 cos37° = E)

Statement-2 : For a block of mass m placed on rough horizontal surface, the minimum horizontal force
required to pull the block is umg. The minimum force F applied at angle 6 (as shown in figure) to pull the block
horizontally may be less than pmg. (Where p is co-efficient of friction).

F

n for Statement-1.

i 2 3 -2 t explanatio
A) Statement-1 is True, Statement 2 is True; Statement-2 is a correc .
EB; Statement-1 is True, Statement-2 is True; Statement-2is NOT a correct explanation for Statement-1

(C) Statement-1 is True, Statement-2 is False

(D) Statement-1 is False, Statement-2 is True
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cOmprehenSion #2 - 5o JEE (Advanced) - RRB
A block of mass 1 kg is pl .
e t% = ?i:ize‘:aolr a rough h?rlzonta| surface. A spring is attached to the block whose
»as shown in the figure. A horizontal force is applied on the block so

at it remains i :

th at rest while the sSpring is elongated by x. x > im_g. Lot E aE . Bath
maximum and minimum values of fo . SR et F.x and F;, be the
= F =2N. rce F for which the block remains in equilibrium. For a particular X,

max_ ' min

Also shown is the variati
aniation of F .+ F . versus x, the elongation of the spring.

6.30 The coefficient of friction between the block and the horizontal surface is :
(A)0.1 (B)0.2 (©)0.3 (D)0.4

6.31 The spring constant of the spring is:
(A) 25 N/m (B) 20 N/m (C)2.5N/m (D) 50 N/m

632 Thevalueof F; ,ifx=3cmis:
(A)O (B)0.2N (C)5N (D) 1N

SECTION -V : MATRIX - MATCH TYPE

6.33 Two blocks of mass m and 2m are slowly just placed in contact with each other on a rough fixed
inclined plane as shown.Initially both the blocks are atreston inclined plane. The coefficient of friction

een either block and inclined surface is p. There isno friction between both the blocks. Neglect
olumn I gives four situation. Column 11

betw
the tendency of rotation of blocks on the inclined surface. C

gives condition under which statements in column I are true. Match the statement in column I with

corresponding conditions in column Ik

Columnl Column II

(A) The magnitude of acceleration of both blocks are same if (p) n=0
(B) The normal reaction between both the blocks is zero if (@) p>0
(C) The net reaction exerted by inclined surface on each (r) w>tand

block make same angle with inclined surface (AB) if
(D) The net reaction exerted by inclined surface on block (s) p<tand

of mass 2m is double that of net reaction exerted by

inclined surface on block of mass m if

(t) p=tand

Resonance” ﬁ
Educating for better tomorrow
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6.34 Ablock of mass m is put on a rough inclined plane of inclination 6, andis “eixtor:c:nggt; t:;‘::d ghom; 636 Therearsideofat
Inclination 6 is increased gradually from 6 = 0° to 6 = 90°. Match the columns SPonding shown. The coeffici

curve. ‘ truck starts from re

the box fall off the

lumn II
X 637 Ablock of mass

an observer sifti
move the box ir
horizontal direc

Column I

(A) Tension in the thread versus 6
the block and t

i
L

-

" LONG SUBJECTIV

(B) Normal reaction between the block and the

e 6.38 A block of mz
incline versus 6 surface. The

% D.
0
(@) \ f .
[S)
each mass 2
pulley is pull
(©) friction force between the block and the (r)" .
acceleratior
incline versus 6
(S)D |
(5]
(t) \
8

(D) Net interaction force between the block and

6.39 Inthefigu
between /
force ‘F(ir
5 kg.

the incline versus 6

SECTION - Vi ;INTEGER TYPE

6.35 A block of 7 kg |s placed on a rough horizontal surface and is pulled through a variable force

F(in N) = 5t, where t'is time in second, at an angle of 37° with the horizontal as shown in figure. The.

coefficient of static friction of the block with the surface is one. If the force starts act'mg@ 6.40 ‘“'“’\_ef

t =0 s, Find the time (in sec.) at which the block starts to slide. (Take g = 10 m/s?) : frictior
F=5t B, up

| ®
INResonence
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6.36 The rear side of a truck is open a so JEE (Advanced) - RRB &
: d a box of i
shown. The coefficient of fricti g of 40 kg mass is placed 5 m
i away from the
truck starts from rest and a:::ln betwee." the box & the surface below itis 0.15y. Ona straic;if:ozrc‘ldt:z
he box fall off the truck (i.e d'efates with 2 ms™ Atwhat distance (in m.) from the starting point does
.e. distance travelled by the truck)? [ Ignore the size of the box |

=

| 637 A block of mass 5 kg is
| g ignsidpe|a;zd on a rough horizontal surface of a maoving compartment . Itis seen by
bt ol o e CO:npartment, that a force of 10 N is required in horizontal direction to !
parallel to the motion of compartment while a force of 20 N is required in %

horizontal direction to : .
move the box in opposite direction. If coefficient of friction between the surface of

the block and th i L i
e surface is 10 then find out value of X.
| |

LONG SUBJECTIVE

| i i
638 A block of mass m is placed on top of a block of mass 2m which in turn is placed of fixed horizontal

surf:ce. The coefficient of friction between all surfaces is p = 1. A massless string is connected t0
each mass and wraps halfway around a massless and frictionless pulley, as shown in the figure. The

pulley is pulled by horizontal force of magnitude F = 6 mg towards right as shown. If the magnitude of

- . X
acceleration of pulley is —2—m/sz, fill the value of X. (Take g = 10 m/s?)

t of static friction getween Cand ground is 0.5, coefficient of static friction
of static friction petween B and C is zero. Find the minimum value of

639 Inthefigure shown, the coefficien
between Aand B.Masses of A, Band C are respectively 2 kg, 4 kgand

petween A and Bis 0.25, coefficient
force ‘F(in Newton)', to cause sliding

5 kg.

on between B and the wall is 2/3 and the coefficient of kinetic
‘P required to lift

e y vl 8
st 6.40 Inthe figure shown, the coefficient of static fricti : S
friction between B and the wall is 1/3. Other contacts are smooth. Find the minimum force

e mass of B is m. Take tan o = 3/4.

ss of Ais 2m and th

xmg

i B, up. ltis = then x is. Ma

y(
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TOPIC 1 77 In the
] Thein
7 WORK, POWER & ENERGY . e
— -
SECTION - | : STRAIGHT OBJECTIVE TYPE
et Work done by static friction on an object:
(A) may be positive  (B) mustbe negative  (C) must be zero (D) none of these
iti dofth i
7.2 Aman places a chain (of mass ‘m’ and length * ¢’) on a table slowly. Initially the lower en e chaip
Just touches the table. The man drops the c%ain when half of the chair:\ is in vertical position. Then work
done by the man in this process is : ' it : o
4 ma/ 3mg£ D= E
() -mg 5 (B)- - (€)- 5= (e
7.8 For
xis is given by U = 0 Iiti
7.3 The potential energy of a particle of mass m free to move along x-a ; 2 kx? b
for x <0 and U = 0 for x > 0 (x denotes the x-coordinate of the particle’and k is'a positive constant). |
’ E
the total mechanical energy of the particle is E, then its speed at X ==y~ Is
E
2E E =1
(A) zero B) = (©) \/; () \%m
7.4 Theblocks Aand B shown in the figure have masses M,=5.kgand M, =4 kg. The system is released
from rest. The speed of B after A has travelled a distance 1 m along the incline is G
/3 3 Js Js
A) — B) — B v @) <
() 59 (8) - g © 57 5 o A
7.5 Of the sentences given Ve
1 :
(i) Internal forces acting on the system cannot change 2 mv_2 , where m is the total mass of the i
system. (¢
(ii) Internal forces actingon'a system cannot change kinetic energy of system with respect to centre of
mass |  7.10
(A) both (i) and.(ii)are correct (B) only (i) is correct
(C) only (ii) isteorrect (D) Both (i) and (ii) are wrong.
7.6 A collar ‘B’ of mass. 2 kg is constrained to move along a horizontal smooth and fixed circular track of
radius 5 m. The spring lying in the plane of the circular track and having spring constant 200 N/mis:
undeformed when the collar is at ‘A'. If the collar starts from rest at ‘B’, the normal reaction exerted by
the track on the collar when it passes through ‘A’ is : g
(A)360N (B)720N (C) 1440N (D) 2880 N
T (), ®
§ ~esonance
ing for better tomorrow
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In the figure the variation of compon sorJER Advatice SRS S
ents of acceleration of a particle of mass 1 kg is shown w.r.t. time

The initial velocity of the i
particle is § = (_37 . 43
€is U =(-3i+4j) m/s. The total work done by the resultant force on the

particle in time interval fro
mt=0tot=4 i
seconds is :

ax(in m/sz)
paj(in mis’)
S
| —>t(in sec) = unisec)
e s D B
\{
(A)22.5 (8) 10

J 3

(©)o (D) None of these b

|

For a particle movin P
el particle ﬁaosnaa}( f::g?t line the variation of acceleration with time is given by the graph as shown.
. Then the corresponding kinetic energy of the particle versus time/graph will

be

a(m/s?)
t(s)

K.E. KIE. K.E. KE.
(A) (B) (C) (D)

t t
The potential energy (in SI units) of a particle of mass 2 kgin aconservative field is U = 6x — 8y. If the initial

u=—15i+2 J thenithe totaldistance travelled by the particle in firsttwo seconds

velocity of the particle is

is :
(A) 10 m (B) 12m (C)15m (D) 18 m

planes as shown in diagram. Neglect air

Two identical blocks A and/B. areiplaced on two inclined

resistance and other friction A -

N
1
h
|

and choose the correct options.
£'A' on sliding to J will be greater

J

Read the following statements
than the kinetic energy of B on falling

Statements I : Kinetic energy o
to M. :
Statements I : Acceleration of 'A' will be greater than accelerati
slide on inclined plane

Statements III : Work done gent to move block slowly from
(A) only statement 1is true (B) only statement IL is true
(C) only I and Il are true (D) only Il and Il1 are true

on of 'B' when both are released to

by external 2 position B to O is negative
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711 Ablock of mass m is being pulled up the rough incline by an agent delivering constant power P. The coeffi.
cient of friction between the block and the incline is u. The maximum speed of the block during the course of
ascent is i
i
P P
= =
v mgsin® + umgcos 0 (B) V= Thgsin®—pmgcose
(©)v= 2P 3L
Jv= mgsin® —pmgcose (D) V= 1gsin® —pmgcoso
712

7.13

7.14

7.15

7.16

3
(A) zm

In the figure shown the potential energy U of a particle is plotted against its position 'x" from origin,
Then which of the following statement is correct.

U

1
/I\ :
O R

(B) x, is in stable equilibritm
(D) none of these

(A) x, is in stable equilibrium
(C) x, is in stable equilibrium

One end of an unstretched vertical spring is attached to the ceiling and an object attachfed to ti?e other
end is slowly lowered to its equilibrium position. if S be gainimspring energy & G be loss in gravitational
potential energy in the process, then
(A)S=G

(C)G =28

(B) Si=2G
(DY None of these

The potential energy function associated with the foree F = 4xyi+ 2x?jis:
(A) U =-2xy (ByU = — 2x?y + constant
(C) U = 2x2y + constant (D) not defined

A block of mass m is attached with a massless spring of force constant k. The block is placed over a fixed

'2 v _sgw :
rough inclined surface for whichithe coefficient of friction is p = 7 The block of mass m is initially at rest. The |

block of mass M is released from rest with spring in unstretched state. The minimum value of M required to~

move the block up.the plane.is (neglect mass of string and pulley and friction in pulley.)

6 3

SIEN

(B)

The potential energy for a force field F is given by U (x,y) = cos (x +y). The force acting on a particle

at position given by coordinates (0, —}) is :-

TP
(&) - 75 (i+)

INResonance”______
A\ Educatin: tomorrow
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(B) 77 (i+)) (C)(i"f?} (D)[?—%]

g for better

Physics -
7.47  The sprir
towards |

and the |

(A) 2 cn

Block *
‘v'anc

7.18

(A)

749 A par

veloc

(A) ¢
7.20 Afir
The
(A)

Ap
thre
res
par

(A)

7.21

An
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of the spring is being pulled

747 The spring block system lies on a smooth horizontal surface. The free end

towards right with constant speed v, = 2m/s. Att = 0 sec, the spring of constant k = 100 N/cm is unstretched
and the block has a speed 1 m/s to left. The maximum extension of the spring is
‘_1m/s
o k=100N/cm
4kg v,=2m/s
T T T T oo
(A) 2 cm (B) 4 cm (C)6cm (D)8cm
7.18 Block ‘A ' is hanging from a vertical spring and is at rest. Block ‘B strikes the block ‘A with velocity

v and sticks o it. Then the value of ‘v' for which the spring just attains natural length is :

A
l [m]s
|60 mg? 2 >
A ’ (B) vfs—rfg— (©) 1—0—;—?—9— (D) none of these

) 10 e
749 A particle A of mass7 kg is moving in the positive x direction. Jts initial position is x = 0 & initial

velocity is 1 m/s. The velocity at x = 10 is in m/s (use the graph given)

Power (in watts)

10 (n é)
(B) 2 m/s (C)3+/2 mis (D) 100/3 m/s

eight of at least 40 m.

(A) 4 m/s

720 Afire hose has a diameter of-2.56m and is required to directa jetof watertoah

The minimum power ofthe. pump needed for this hose is :
(A) 21.5 kW (B) 40kW | (C)36.5kW "’ (D) 48 kW

7.21 Aparticleis projected vertically upwards with a speed of 16 m/s, after some time, when it again passes
s found to be 8 m/s. It is known that the work done by air

through the point of projection, its speed i
resistance is same during upward and downward motion. Then the maximum height attained by the

particle is (Take g = 10 m/s?) :
(A)8m (B)4.8m

(C)17.6 m (D) 12.8 m

s. Mass of the engine is twice the mass of every

es at a maximum speed of 20 m/
eight, approximate maximum speeds in m/s of

7.22  Anengine canpull4 coach
coach. Assuming resistive forces to be proportional to the w
the engine when it pulls 6 coaches are (power of engine remains constant) :
(A) 8.5 m/s and 15 m/s respectively (B) 6.5 m/s and 8 m/s respectively
(C)8.5m/s and 13 m/s respectively (D) 10.5 m/s and 15 m/s respectively

g
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7.23 A particle of mass m moving along a straight line experiences force F which varies with the distance

travelled as shown in the figure. If the velocity of the particle at X, is
F

26t =
1
o
F$ =4 ===

2 Fo. X0 , then velocity at 4x is:.
m {

» i.

4x, X

e Xu &
2 [
(A) 2 ,/——& (B) 2 ,}F—OEQ () 1}F° 0 (D) none of these
m m m

ts natural length. For the block B, of
mum mass of A must be:

7.24  Inthe figure, the ball Ais released from rest when the spring is ati
mass, M to leave contact with the gtound at some stage, the mini

(A)2M (B)M (C) M2
(D) A function of M and the force constant of the spring.

7.25 Inthe figure shown initially spring is in unstretched state & blocks are at rest. Now 100 N force is applied on
block A & B as shown in the figure. After some time velocify.of ‘A" becomes 2 m/s & thatof 'B'is 4 m/s &
block A displaced by amount 10 cm and spring is stretched by amount 30 cm. Then work done by spring
(in joule) force on A will be : ; \ ; :

A y B
100 Ne— 2.4@ | 1kg 100 N
IR T TR T T A iy
smooth surface

(A)9/3J (B) =6} ()6J (D) None of these

SECTION - Il : MULTIPLE CORRECT ANSWER TYPE

7.26  Which of theffellowing is/are conservative force(s) ?
5 . = Bia
(A) F =2r°f (Biliee

3(xi+y]) G 3(yi+x])
2+ y2 )2 (D)E= (2 +y2 )2

Il

©F

7.27 Ablock of mass 2kg is hanging over a smooth and light pulley
through a light string. The other end of the string is pulled by a 0
constant force F = 40 N. The kinetic energy of the particle
increase 40 J in a given interval of time. Then : (g = 10 m/s?)

(A) tension in the string is40 N

(B) displacement of the block in the given interval of time is 2 m 2kg F=40N
(C) work done by gravity is—20J

(D) work done by tension is 80 J

Resonance’
VAN Educating for better tomorrow
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7.28 There a

and W,
(A) If th
(B) If th
(C) If tt
(D) If t

725 Worke

(A) the
(B) the
(C) the
(D) Tk

7.30 Ther
positi
(A) it
(B) it
(C) i
(D)

SECTION
7.31 Sta
blo:

No
ma

1o

7.32
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tively and K, > Kg . If W,

There are two massless springs A and B of spring constant K, and K respec
and W, be denoted as work done on A and work done on B respectively, then
(A) If they are compressed to same distance, W, > W,

(B) If they are compressed by same force (upto equilibrium state) W, < W,
(C) If they are compressed by same distance, W, = W,

(D) If they are compressed by same force (upto equilibrium state) W, > Wy

7.28

7.29 Work done b.y a force on an rigid object having no rotational motion will be zero, if :
(A)the forlce is always perpendicular to acceleration of object.
(B) the ObJeCt' is at rest relative to ground but the point of application of force moves on the object.
(C) the force is always perpendicular to velocity of object.
(D) The point of application of force is fixed relative to ground but the object moves.

7.30  The potential energy (in joules) of a particle of mass 1kg moving in a plane is given by V = 3x + 4y, the
position coordinates of the point being x and y, measured in metres. If the particle is at rest at (6, 4) ; then
(A) its acceleration is of magnitude 5m/s?
(B) its speed when it crosses the y-axis is 10m/s
(C) it crosses the y-axis (x = 0) aty = —4
(D) it moves in a striaght line passing through the origin (0, 0)

SECTION - il : ASSERTION AND REASON TYPE

Statement-1 : One end of ideal massless spring is connected to fixed vertical wall and other end to a
block of mass m initially at rest on smooth horizontal surface, The spring is initially in natural length.
Now a horizontal force F acts on block as shown. Then the maximum extension in spring is equal to

7.31

maximum compression in spring.

000 U F
V77

Statement-2 : To compress and to expand.an ideal unstretched spring by equal amount, same work is

to be done on spring.

m —>F
T7T7777777707747777

(A) Statement-1is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.
B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1

(
(C) Statement-1 is True, Statement-2 is False
(D) Statement-1 is Faise, Statement-2 is True

732  Statement-1 : work done by friction is always negative
Statement-2 : If frictional force acts on & body its K.E. may decrease.
(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.

(B) Statement-1 is True, Statement-2 s True; Statement-2 is NOT a correct explanation for Statement-1

(C) Statement-1 is True, Statement-2 is False
(D) Statement-1 is False, Statement-2 is True

) r tomorrow
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SECTION - IV : COMPREHENSION TYPE V‘
. ' 2 7.39
iidirreaa The whole system is at rest, when the hej ht
i oth and gradually flattens. There isng

A block of mass m slides down a wedge of mass m as sho o
of the block is h = 10 m. Above the ground. The wedge surface is

friction between wedge and ground.

Block I

Wedge e

' Smooth Qfﬁund : : mains conserved?
As the block slides down, which of the following quantities associated with the system re |
(A) Total linear momentum of the system of wedge and block

(B) Total mechanical energy of the complete system

(C) Total kinetic energy of the system
(D) Both linear momentum as well as mechanical energy of the sySte’T1

7.33

If there would have been friction between wedge and block, which of the following quantities would still remain

7.34

conserved ?
(A) Linear momentum of the system along horizontal direction

(B) Linear momentum of the system along vertical direction
(C) Linear momentum of the system along a tangent to the curved surface of the wedge

(D) Mechanical energy of the system

If there is no friction any where, the speed of the wedge; as the block leaves the wedge is :
(D) None of these

7.35
(B) 20 ms™" (C)30 ms™

(A) 10 ms™*
Comprehension # 2

A spring lies along an x axis attached to a wallat one end and a block at the other end. The block-rests

on a frictionless surface at x = 0. Aforce of constant magnitude F is applied to the block that begins to

compress the spring, until the,block comes to a maximum displacement x___ |

|
/|
presents the kinetic energy of'f]‘

7.36  During the displacément, which of the curves shown in the graph best re

the block.
(A) 1 (B)2 (C)3 (D)4

During the displacement, which of the curves shown in the graph best represents the work done on the

7.37
spring block system by the applied force.
(A) 1 (B) 2 (C)3 (D)4
7.38  During the first half of the motion, applied force transfers more energy to the
(A) kinetic energy (B) potential energy
(C) equal to both (D) depends upon mass of the block
, : ®
N Resonence
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sgchON -V : MATRIX - MATCH TYPE
7.39 Figure sZows fouL situations in which a small block of mass 'm' is released from rest (with respect to smooth
?lght ﬁxedbwe ge) ai S .Own in figure. Column-Il shows work done by normal reaction on the block (with respect to
S o an observer who Is stationary on ground) till block reaches at the bottom of inclined wedge, match the
appropriate column.
A Column-li
|
‘ () h [V =/2gh (p) Positive
:
d? f 45°
' v =/2gh
in T
B h (q) Negative
455
f
(C) h (r)equal to mgh in magnitude
4| 45
J45°
<« v£2gh
t
h
. al to zer
(D) v =/2gh+ (s) equal to zero
<]
v 45

e e
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nsional conservative force F. Inthe F=x curve TOP'

Aparticle moving along x-axis is being acted upon by one dime £ f equilibrium fordi
shown, four points J, K, L, M are marked on the curve. Column 11 gives differ:nt;\sl::;: gr:phs. Mat(?hr ?“::
particle at different positions. Column I gives certain pos.ifnor)s on t:e forcoszions. e

positions in Column-I with the corresponding nature of equilibrium atthese p

Ft
i
! CTIC
OE SE
Y 81 A
g
Column I Column II I
(A) Point J is position of (p) Neutral equi"bflufn :
(B) Point K is position of (q) Unstable equilibrium
(C) Point L is position of ‘ (r) Stable equilibrium
(D) Point M is position of (s) No equilibrium
(t) equilibrium
SECTION - Vi : INTEGER TYPE
Starting at rest, a 5 kg object is acted upon by only one force as indicated.inthe figure. Find the total
work done (jn Joule) by the force on the object :-
force(N)
A
X 8.2
0 5 3 » Time
\_10 ...................... ‘“——
A small block of mass 20 kg rests on a bigger block of mass 30 kg, which lies on a smooth h9rizonta|
plane. Initially the whole system is at rest./The coefficient of friction between the blocks is 0.5. A
horizontal force F = 50 N is applied on the/lower blockthen. Find the work done (in Joule) by frictional
force on upper block in t = 2sec. (magnitude in‘joule) ' i
{ =0:5 = 20kg |
[ 30kg |—=F = 50N
8.3
In previous is the magnitdde of work done by frictional force on upper and lower block ?
p=0.5 20kg
30kg F = 50N
8.4

7.44

The blocks of mass m, = 1 kg and m, = 2 kg are connected by a spring, rest on a rough horizontal

surface. The spring is unstreched. The spring constant of spring is K = 2 N/m. The coefficient of friction

: ! 1 ‘
between blocks and horizontal surface is p = 7 Now the left block is imparted a velocity u towards

right as shown. Then what is the largest value of u (in m/s) such that the block of mass m, never.‘*

moves.( Take g=10m/s?)

=y K

m, =000000 m,

II07E707 8787770777777 77777727777

!

Fixed rough horizontal surface
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g CIRCULAR MOTION

Urve
T the
1 the
8.1
i
i
al
8.2
|
\
|
8.3
84

gECTION -1 : STRAIGHT OBJECTIVE TYPE

A small bead of mass m = i

= ; 4
rotates about a fixed vemc;g;)s(igarned by a circular hoop having centre at C and radius r = 1 m which
u = 0.5. The maximum afiulise Speégsofs&own). The co_efficient of friction between bead and hoop is
respect to hoop: initial boSHtion of busd isesr;‘%c‘)ﬂr,)nf?': \;\i/g:jcrt;the bead does not have relative motion with

(A (5v2"* ®) (10y3)" ; © 3" AR

A g?mde initi;’zlly at rest starts moving from point A on the surfdceof afixed smooth hemisphere of
radius r as shown. The particle looses its contact with hemisphere at point B. C is centre of the

hemisphere. The equation relating a. and B is :

(A)3sina=2cosfp (B)2sinog3cosh (C)3sinp=2cosa (D)2sinp=3cosa

The member OA rotates about adiorizental axis through O with a constant counter clockwise velocity
9 = 0, a small mass m is placed upon it at a radial distance

o = 3 rad/sec. As it passes thelposition
riction between the mass & the

r= 0.5 m. If the mass is@bsernedio’slip at8 = 37°, the coefficient of f

member is i o8
counter clockwise along the same circular

Two particles A& B separaied by a distance 2R are moving
path of radius R each with uniform speed v. At time t = 0, A is given a tangential acceleration of

2
72 v

magnitude a = ES—;E .
6nR

(A) the time lapse for the two bodies to collide is BV
o 1n
(B) the angle covered byAis —g~
AV
(C) angular velocity of Ais R

289 v?

(D) radial acceleration of Ais ——S_Fi_
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. ; Lol initial moment of its motion. The 8.
8.5 The figure shows the velocity and acceleration of a point like bod)c/’ ?utsﬂo]?ciz:'\'/ature o trajectory el botéy

8.6

8.7

8.8

8.9

8.10

_ 9nance®

acceleration vector of the body remains constant. The minimum ra
| i

is (in m.)
= /
(D)16m

a=2m/s*
(C)8m
vertex at the origin as shown i

lide on it without friction The
tial acceleration of the beag

(A)2m (B)4 m
vertical and
dthe bead cans

A bead of mass m is located on a parabolic wire with its axis
est. The tangen

figure and whose equation is x2 = 4ay. The wire frame is fixed an
bead is released from the point y = 4a on the wire frame from
when it reaches the position givenbyy =ais :

g
s V3g Ao (D) &
A) 5 B =~ ©) 2 i,
celeration and momenturm vectors at an instant of time are
=20 +3] m/s?and P =61 —4] kgm/s. Then the motion of the particie IS .
(A) uniform circular motion (B) circular motion with t?ngentlal _E?ccel:rgtlo:)
(C) circular motion with tangential retardation (D) we canngtsay anything from a and P atime only,

A particle is moving in a circular path. The ac

0 m. idlvertical plane is shown in the figure. A block js

A section of fixed smooth circular track of radius 2 ; : e
e radius oficurvature of its trajectory when it just leayeg

released from position Aand leaves the track at B. Th

8.12

8.13

the track at B is: (inm.)

/{”34]:3)70\

R , 8.14
/ 1 W
/ I N
AL g8 P .- B
£ :

(A)R (B) A (C) > (D) none of these
A small coin of mass 40.g.is placed on the horizontal surface of a rotating disc. The disc starts from restand
is given a constant angularacceleration a = 2 rad/s?. The coefficient of static friction between the coin and
the disc is p_ = 3/4and coefficient of kinetic friction is p, = 0.5. The coin is placed at a distance r = 1 m from
the centre of the dise.The magnitude of the resultant force on the coin exerted by the disc just before it stars
slipping on the disc is":

Vertical

8.

(A)0.2N (B)0.3N (C)04N (D)0.5N

Aring of mass 27 kg and of radius 0.25m is making 300rpm about an axis through its centre perpend

to its plane. The tension (in newtons) developed in the ring is:
(A) 50 (B) 100 (C)175 (D) 250




nin
The
ead

ire

@ 2 G QL

g1

g.12

8.13

8.14

8.15

Py dri s
A car driver going at some
speed suddenly finds a wide wall at a distance r. To avoid hitting the wall he

s> JEE (Advanced) - RRB ca

should.
(A) apply the brakes

(B) should turn the car in a circle of radi
radius r.

(C) apply the brakes and also turn the car in a circl i

(D) jump on the back seat. circle of radius r.

A weight W attached to the 3
il s ::Se:]; ias ftlex1ble rope of diameter d=0.75¢cm is raised vertically by winding the
edtia ot rape ey be negletsd urned uniformly at the rate of 2 r.p.s. What s the tension in rope. The

W

LA HANER (B)0.51w (C) 2.04W D)W

A bob is attach :

sosition whers z?r;‘r? 0:16 fnd of a string other end of which is fixed at peg A. The bob.is taken to a

o PR e ?s aa 85 an angle of 300 with the horizontal. On the circular path of the bob in

5 e 10 tl';e e 1 peg ‘B’ at a symmetrical position with respect to the position of release as
. If v. and v, be the minimum speeds in clockwise and anticlockwise directions

respectively, given to the bob in order to hit the peg ‘B’ then ratio v, : v, isequal to:

(A)1:1 . (B) 1992 (C)1:8 (D)1:4
A disc of radius R has a light pole fixed perpendicular to the disc at the circumference which in turn has
a pendulum of length R att.ached to its other end as shewn in figure. The discis rotated with a constant
angular velocity o. The string is making an angle 300with the rod. Then the angular velocity o of disc is:

\J}iu
R

W1/2 1/2 1/2
(_\/ig_\ / ¢ ﬁg— b ( g 29 112
Sl B or © | Br ©\37R
One end of a light rod of length 1 m is attached with a string of length 1m. Other end of the rod is
attached at point O such that rod can move in a vertical circle. Other end of the string is attached with
a block of mass 2kg. The minimum velocity that must be given to the block in horizontal direction so
that it can complete the vertical circle is (g = 10 m/s?).

(A) 445 (B)5v5 . ' (C) 10
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8 ot . g PryicEsia
16 A smooth rod PQ rotates in a horizontal plane about its mid point M th|ch is h = 0.1 m vertically pg, _ 821  Aring
a fixed point A at a constant angular velocity 14 rad/s. A light elastic strung. of natural lengih 0.1m foreg ‘ bead i
contant 1.47 N/cm has one end fixed atA and its other end attached to a ring of mass, Mgt o k_9 Which must |

is free to slide along the rod. When the ring is stationary relative to rod, then inclination of string wm‘i

vertical, tension in string. : ] 3
(A) -
8.22 Acs
(A)cos 6=3/5, T=9.8N (B)e=60, T=0 the
(C)cos0=2/5, T=49N (D)e=30, T=0 60°

8.17  The sphere at P s given a downward velocity v, and swings in a vertical plane at the en.d of a rope of

¢ = 1m attached to a support at O. The rope breaks at angle 30° from horizontal, knowing that it can

withstand a maximum tension equal to three times the weight of the sphere. Then thewvalue of v, will bg

(g =n2m/s2?)
P £=1m o
Vo
(A
ST 823 A
2 3 g

A) 2 mrs (8) 2 mis (©) {5 mis (B) 3 mis a

T

8.18 Asimple pendulum is oscillating in a vertical plane. If resultant acceleration of bob of mass m at a pointAig

8.19

8.20

in horizontal direction, find the tangential force at thisgpointin terms of tension T and mg.

E
(A)mg ®) 22 [T me)MUCIET YmgP+T* (@) g (mgF + T2

Objects A and B each of mass ai"are connected by light inextensible cord. They are constrained to
move on a frictionless ring in a vertical'plane as shown in figure. The objects are released from restat
the positions shown. The tengion inithe cord just after release will be 8.24

A

/a

mg

B

g mg mg mg ;

(A)mg /2 B) 75 €)= ) 7 )
q

A circular curve of a highway is designed for traffic moving at 72 km/h. If the radius of the curved p,a"ﬂﬁ
is 100 m, the correct angle of banking of the road should be given by :

2 3 2 1
(A) tan™ 3 (B)tan™ = (C)tan™ = (D)tan™t —

5 5 4
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P
g.21 pead is at rest at the bottom most poj i |
point on ring. The minimum constant horizontal speed v with which the ring

§.22

8.23

8.24
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ing of radius R lies i i
i in vertical plane. A bead of mass ‘m’ can move along the ring without friction. Initially the

mystbe pulled SUCKhRLHS bead completes the vertical circle

A) J3aR &

RLT (8) V4gR (C) 53R (D) 4/5.5gR

= ca;r:tor ;/efhzzotihnd AiGHIve ata Cfonstant speed. When the car goes around the arc subtending 60° at
gz)eo L;rc i e ratio of magnitude of instantaneous acceleration to average acceleration over the

v‘:é\ i} 7
\\\ 600//
0
A) 3 8) = Y W S
8 6 (€)= (D) =

A bus is moving with a constant acceleration a = 3g/4 towards right.nthe bus, a ball is tied with a rope
and is rotated in vertical circle as shown in the figure. The tensionin the rope will be minimum, when the
rope makes an angle 6 =

(A) 53° (B) 37° (C) 180 —-53° _ (D) 180 + 37°

od. The spring is fixed at the outer end of the rod. The
g is 300 N/m. The ring is given a velocity V' towards
th an angular velocity . Then ring will move

w

Aring attached with a spring is fitted in.a smooth r
mass of the ring is 3kg & spring constant of sprin
the outer end of the rod. And the rod'is set to be rotating wi

with constant speed with respect to the rod if :

\n'ng Natural length of spring is
same as that of length of rod.

(A) angular velocity of rod is increased continuously

(B) v =10rad/s '
C) angular velocity of rod is decreased continuously.
)

(
(D) constant velocity of ring is not possible.

for better tomorrow
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