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A particle is projected at an angle 0. f
(A) if u = 10 m/s and @ = 30°, then tim £ 1lig
(B)if u = 10/3m/s and o= 60°, then time 0

= (o] VGIOCi
(C)ifu= 10/3m/s and 0 = pecomes
(D) if u =10 m/s and ¢ = 30°, then velo

as  Jam, PALTHTNrD

60, then after 2 5@
city never

ds with @ velocity U

its displacement is zero
peed is U.

A particle is projected vertically upwar
of projection : (B)
(A) its average velocity is zero (D) its average s

(C) its average speed is u/2 :
as x — co-ordinate as 1 o 3.22

2 When particle h
A particle of mass m moves along a curve y = X
x-component of velocity as 4m/s then: 1/4)
(A) the position coordinate of particle are (1/_2. 46, a0
(B) the velogity of particle will be along the line 4X
(C) the magnitude of velocity at that instant 1S 4{2 m/s i 8 e Fo M0}
(D) the magnitude of angular momentum of particle about orig

| rizontal and vertic .
A stone is projected from level ground at time t=0. LetV, and v, are Fhe fj(Ol - froal ‘iompor.\s s
of velocity at any time t ; x and y are displacements along g™ it point of
projection at any time t. Then:
(A) v,—tgraph is a straight line o
(B) x — t graph is a straight line passing through orlg!n
(C) y —tgraph is a straight line passing through origin
(D) v,—tgraph is a straight line

SECT

Comp

Two balls are thrown from an inclined plane at angle of projection o with the plane one up the incliri
plane and other down the incline asshown in the figure. If R, & R, be their respective ranges and h‘,‘;

h, be their respective maximum height then

(A) h1-_-h2 (B) RZ—R1 =T12
(C)R,—R,=gsin6 T2 (D)R,~R,=gsinO T2
[here T, & T, are times of flight in the two cases respectively ]1

3.23

A ball is projected horizontally from t :
y op of a 80 m deep well with velocity 10 m/s. Then particlewill @ 3 24

on the bottom at a distance of (all the collisions with the wall are elastic) :

10m/s
I 3.25
80m
1 A B
—Tm—
(A) 5m from A (B) 5m from B
(C)2m from A
(D) 2 m from B
I @
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3.21  Statement-1: Two st i
ones are simultaneously projected from level ground from same point with same

speed but different angles with hori
horizontal. Both st i i
s ones move in same vertical plane. Then the two

|
&
g

ly. Statement-2 : Fo ; ;
light angles with hori i Sto”f-‘s projected simultaneously from same point with same speed at different |
nt, s orizontal, their trajectories may intersect at some point.
atement-1 i .
; t-1is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.
20int (B) Statement-1 is True, Stat :
, 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 False, Statement-2 is True

3.22  Statement-1 : During flight under action of gravity, the change in velocity of a projectile in same time

and ; :
intervals is same. (Neglect air friction)
Statement-2 : Neglecting air friction, the acceleration of projectile is constant during flight.
(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 is True; Statement-2 is NOT a correct explanationforStatement-1
(C) Statement-1 is True, Statement-2 is False
(D) Statement-1 is False, Statement-2 is True.
ents
1t of
SECTION -1V : COMPREHENSION TYPE
Comprehension
The direction of velocity of a particle at time t=0is as shown in the figure and has magnitude u = 20m/
s. The acceleration of particle is always constant and has magnitude 10m/s? .The angle between its
T initial velocity and acceleration is 127°. (Take sin 37° =3/5)
h, &
u=20mls
N2
a=10m/s’®
323 The instant of time at which acceleration and velocity are perpendicular is
(A) 0.6 sec. (B)y1.2 sec. (C) 2.4 sec. (D) None of these
fall' 34 The instant of time at which speed of particle s least:
(C) 2.4 sec. (D) None of these

(A) 0.6 sec. (B) 1.2 sec.

3.25 The instant of time tat which acceleration of particle is perpendicular to its displacement (displacement
from t = 0 till that instant t)is :

(B) 1.2 sec. (C)2.4 sec. (D) None of these

(A) 0.6 sec.

Educating for better tomorrow

v Resonance” i




—— JEE (Advanced) - RRB,

Physic
SECTION -V : MATRIX - MATCH TYPE

3.26  Inthe column-I, the path of a projectile (initial velocity 10 m/s and ang edith 75
cases) is shown in different cases. Range 'R'is to be matched in eac

jecti ith horizontal 60° i
f projection with £ |
e ot P om column-II. Take g =10y

s%. Arrow on the trajectory indicates the direction of motion of project“f-
Match each entry of column~I with its corresponding entry if column=1
Column-I Column-l :
y SECTION -1:
1543 s
(A) @x ®R="79 ™ | 4 A train s
‘ instant t

e

\ drops tf

y
| (A) parz
1 40 (B) sira
(Bl (@R= ‘3’"‘ ‘ (C) strz
l S ‘ (D) var
R i

\ 4.2 Anmar

?\

<«

R

: |
s. The
© J ég o (R =543m | face |
: x ‘.l A7
A . = \ 43 Ac
=4
O @R- 2N |
: | ®

@R=100m, - ,.\

3.27  Aballis thrown at an angle 75° with the horizontal at aspeed of 20 m/s towards a high wall at a distance 44 As

d. If the ball strikes the wall, its horizontal velocity component reverses the direction without change in Tiv

magnitude and the vertical velocity component remains same. Ball stops after hitting the ground. Match re

the statement of column I with the distance of thewall from the point of throw in column I1 . 'i (#

Column I Column i1 l

(A) Ball strikes the wall directly (p)d =8m . 45 F

(B) Ball strikes the ground at x = 12m from the wall (q)d =10m * i

(C) Ball strikes the ground at x =10 m from the wall (ryd=15m ‘
(D) Ball strikes the groundfat X = 5 m from the wall (s)d=25m 1
(t)d=30m ‘

SECTION - VI : INTEGER TYPE ':

|
d. There is horizontal wind blowing

328 Astone is dropped froma height of 45 m from horizontal level groun
( Take g= 10m/s?) Find time taken

due to which horizontal acceleration of the stone becomes 10 m/s? .
by stone to reach'the ground. (in m/s)

329 A projectile is fired into the air from the edge of a 100 m high cliff at an angle of 37° above the horizontal. 48

The projectile hits a target 400 m away from the base of the cliff. If initial velocity of the projectile, Vis
x+/5 m/s then xis 2 (Neglect air friction and assume x-axis to be horizontal and y-axis to be vertica\)x

VA5 |
o A1

11100m

TITTTT7 HITTTTTTTTITTTTTITT AR TTTT7
<& 400 m -3
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RELATIVE MOTION

SECTION -1 : STRAIGHT OBJECTIVE TYPE

ain drops a stone . At the same
rticle as seen by the person who

41 A train is §tanding on a platform , a man inside a compartment of the tr
instant train starts to move with constant acceleration . The path of the pa
drops the stone is :

(A) parabola

(B) strax.ght line for sometime & parabola for the remaining time
(C) straight line

(D) variable path that cannot be defined

in falling vertically downwards with.speed 10 m/

4.2 Aman wearing a hat of extended length 12 cm is running in ra
drops does notfall on his face (the length of his

s. The maximum speed with which man can run, so that rain
face below the extended part of the hat is 16 cm) will be
(A) 7.5 m/s (B) 13.33 m/s (C) 10 m/s (D) zero B

at t = 0. Two coins are released from the car at

4.3 A car starts with constant acceleration a = 2m/s?
the two coins will be :

t = 3 & t = 4. Each coin takes 1 second to fall on ground. Then the distancebetween

(Assume coin sticks to the ground)
(A)9m (B)7m (C)15m (D) 2m

4.4 A swimmer crosses the river along the line making an angle of 45°with the direction of flow. Velocity of the
fwidth 60 m. The velocity of the swimmer with

ce
in river is 5 m/s. Swimmer takes 6 seconds to cross the river o
ch respect to water will be:
(A) 10 m/s (B) 12 m/s (G)B/5 m/s (D) 1042 mls
4.5 A man in a balloon, throws a stone downwardé with aspeed of 5m/s with respect to balloon . The balloon
is moving upwards witha constant accelérationof 5m/s?. Then velocity of the stone relative to the man after
2 second is :
e}
i (A) 10 m/s (B) 30 m/s (C) 15 m/s (D) 35 m/s
y 4.6 Three stones A, B and C are simultaneously projected from same point with same speed. A is thrown
i s upwards, B is thrown horizontally and C is thrown downwards from a building. When the distance between
stone Aand C becomes 10 m, then distance between Aand B will be:
)- (A)10 m (B)5m (C)542m (D)1042 m

th uniform velocity of magnitude

d from ground. An observer B running on ground wi
red by Bis T. Then the range R

4.7 Aprojectile Ais projecte
long a straight line. The time of flight of A as measu

‘v' observes Ato move a
of projectile on ground is:

(A)R=vT (B)YR<VT

(C)R>VT (D) information insufficient to draw inference

f, , Resonance” , ﬁ ﬁ
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4.8 Two aeroplanes fly from their respective position ‘A’ and 'B Sta?'bnlg ;itnze osn e N SE CT!O
point 'C' (along straight line) simultaneously when wind wa: ::me o ey ok o vl N 1 A‘

w

towards 'C' but both reach the point 'D' simultaneously in th
Then the wind is blowing in :

(A) North-East direction
(B) North-West direction

(C) Direction making an angle 0 < 6 < 90 with North towards West.
(D) North direction

f flight is T. Now it is thrown 4 46
hrow, lift is moving up with
The new time of flight is:

Aparticle is thrown up inside a stationary lift of sufficient height. The time O
again with same initial speed v, with respect to lift. At the time of second t
speed v, and uniform acceleration g upward (the acceleration due to gravity):

(D)2T

(A) ; (B) ; ' ©)T

A swimmer crosses a river with minimum possible time 10 second. And when he reaches the other end

starts swimming in the direction towards the point from where he started swimming. Keeping the direction -
fixed the swimmer crosses the riverin 15 sec. The ratio.of speed of swimmer with respect to waterand the | 4 47
speed of river flow is (Assume constant speed of river & swimmer) :
3 9 2 J5
A) = = = D)) ==
) 5 (B) 7 ©) /5 ©®) 3 \

Ataxi leaves the station X for station'Y.every 10 minutes. Simultaneously, a taxi also leaves the station |
Y for station X every 10 minutes.The taxis move at the same constant speed and go from X to Y or vice |
versa in 2 hours. How manyitaxis.coming from the other side will meet each'taxi enroute from Y to X ‘

(A) 11 (B) 12 (C)23 (D) 24 |

:

Consider a collection of aslarge number of particles each with speed v. The direction of velocity is SEC(
randomly distributed.inthe collection. The magnitude of the reiative velocity between a pair of particles 4 43

averaged.over all the pairs in the collection is :
(A) greater than.v (B) less than v (C) equal tov (D) we can't say anything

An aeroplane is flying in geographic meridian vertical plane at an angle of 30° obove with the horizontal
(north) and wind is blowing from west. A package is dropped from an aeroplane. The velocity of the wind

if package hits a kite flying in the space with a position vector R = (400\/§§ + 80] - ZOOR) m with respect ;4_ 1

to the point of dropping.(Here j and J are the unit vectors along north and vertically up respectively and Iz

k be the unit vector due east. :
(A) 50 m/sec (B) 25 m/sec (C) 20 m/sec (D) 10 m/sec
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4.14  Ariveris flowing with a speed of 1 km/hr. A swimmer wants to go to point 'C' starting from 'A'. He swims

(D) Statement-1 is False, Statement-2 is True
( Resonance® ﬁ

Withia.epeed of skni/hnfataniangle B, wirt, the river It AB CIBC =400t -

=

B Cc
1km/hr .
Ll
1
: A
(A) the value of 6is 53¢ (B) time taken by the man is 6 min
(©) time taken by the man is 8 min (D) the value of 6 is 45°

A swnmmer whg can swim in a river with speed mv (with respect to still water) where v is the speed of river
current, jumps into the river from one bank to cross the river: m in a position contant]

(A) If m <1 he can not reach a point on other bank directly opposite to his starting point

(B) If m < 1 he can not cross the river

(C) If m > 1 then only he can reach a point on other bank

(D) He can reach the other bank at some point, whatever be the value of m.

A man is s_tanding on aroad and observes that rain is falling at angle 45° with the vertical. The man
starts running on the road with constant acceleration 0.5 m/s2. After a certain time fram the start of the

motion, it appears to him that rain is still falling at angle 45° with the vertical, with speed 2\/5 m/s .
Motion of the man is in the same vertical plane in which the rain is falling. Thenwhich of the following
statement(s) are true:

(A) It is not possible

(B) Speed of the rain relative to the ground is 2 m/s.

(C) Speed of the man when he finds rain to be falling at angle 452 with.the vertical, is 4m/s.

(D) The man has travelled a distance 16m on the road by the time he again finds rain to be falling at angle 45°.

Two stones are thrown vertically upwards sim ultaneously from the same point on the ground with initial
speed u; = 30 m/sec and u, = 50 m/sec. Which of the curve represents correct variation (for the time
interval in which both reach the ground) of
(x; — x4) = the relative position of second stone with respect to first with time (t).
(v, —Vv4) = the relative velocity of second stoneWith respect to first with time (t).
Assume that stones do not rebound after hitting.the ground

(X=X4) (Xa=%4) (Va=v4) il

(A) (B) (C) o (D)

t t ] \

SECTION - lll : ASSERTION AND'REASON TYPE

Statement-1 : The magnitude of velocity of two boats relative to river is same. Both boats start simultaneously
from same point on onebank may reach opposite bank simultaneously moving along different paths.
Statement-2 : For boats to cross the river in same time. The component of their velocity relative to river in

direction normal to flow should be same.
(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 False, Statement-2 is True

Statement-1 : Three projectiles are moving in different paths in the air. Vertical component of relative velocity
between any of the pair does not change with time as long as they are in air. Neglect the effect of air

friction.
Statement-2 : Relative acceleration between any of the pair of projectiles is zero.

(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 is True; Statement-2 is NOT a correct explanation for Statement-1

(C) Statement-1 is True, Statement-2 is False
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4.20  Statement-1: Two stones are projected with dlffere:je in mid air. (Neglect air fri ) SECTION -y : MAT
same instant of time. Then these stones cannot colli9e 7 iy at same positionis aiways zerg @ B 477  Two m. s
Statement—2 : If relative acceleration of two particie r"'“ainzreases continuously with time, 8 e -
distance between the particle either remains constant of ect explanation for State Bare g, = 23 S

is a corT .
. Statement-21s 2 ; Nty
oo is NOT a correct explanation for Staiee 08 and 3= 2]

(A) Statement-1 is True, Statement-2 is Tru
’ tement-2 e 4

(B) Statement-1 is True, Statement-2 is True; Si3
(C) Statement-1 is True, Statement-2 is False COMESponding
(D) Statement-1 is False, Statement-2 is True- :

SECTION - IV : COMPREHENSION TYPE iy
ion Nos. 24 to 26 i
. Paragraph for Question (B) The distz
A swimmer can swim with a speed v in still water. when the
(C) The tim
at which
(D) The ma
at the i
fig (i) ) 4
o w 4 | 428  Two partic
4.21 Ifthe swimmer crosses a swimming pool of width'd' from Ato directly opp_gts;:z ?ro"r:i(ig Ocil"\er side in constant
t, as shown in figure (i) and in a flowing river (river velocity 'u’) of sam& i 1 irectly opposite correspor
point B’ on other bank in time t, , then (t,/t,) is equal fo : (ASSUME Y e A Posits
on ¢
2 = iz
A ‘/1—"_ [ 1—— (D)1
(A) 2 (B) 1+V2 (C) 23 )
4.22  Ifthe minimum time taken by swimmer in swimming poo! to reach opposite bank is t," and minimum. time o
! t
reach opposite bank in river is t,’, then the ratio ;,21‘ will have a value :
oS T2 u
(A)1 (B) Y =hHi P —— ®) 5
v u
4.23  Ifthe time taken by swimmer to reach.opposite point on other bank in riveris T, and the time taken to ra el
T, 4
an equal distance upstream (againstthe water current) in the riveris T, , then ratio 'ﬁ will have avalue: @)
B)
A) 1=u/v s ,1+u/v 2 Jv2 —u? o o . ©)
1+u/v ( )\1—u/v © (v +u) ©) v
",
Comprehension 1 O)

Raindrops are falling with a velocity 10/2 m/s making an angle of 45° with the vertical. The drops appearto
be falling vertically to a man running with constant velocity. The velocity of rain drops change such thatthe
rain drops appear to be falling vertically with now the velocity it appeared earlier to the same person runmnq SECTION
with same velocity. N

429 Wk
4.24  The magnitude of velocity of man with respect to ground is: ev
(A) 1042 m/s (B) 1043 m/s (C)20 m/s (D) 10 mis : J]
Its
4.25  After the velocity of rain drops change, the magnitude of velocity of raindrops with respect to groundis: i
(A) 20 m/s (B) 2043 m/s (C)10m/s (D) 1043 m/s . 430 A
! A [ fl
4.26  The angle (in degrees) between the initial and the final velocity vectors of the raindrops with respecttof! i 1f
ground is: .

(A)8 (B)15 (C)225 (D)37

PNResonance’ o INE
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SECTION -V : MATRIX - MATCH TYPE

4.27 Two particles Aand B m i
oving in x-y plane are at origin att = 0 sec. The initial velocity vectors of A and

Bare U, =8 m/sand {j, =8}
Us =8 m/s. The acceleration of A and B are constant and are a, =—2} m/s?

. and dg=—2] m/s? ,
Nt 1 8 i . Column I give ; .
1 SRS DOHEHS8UltS, Mistar thge ts certain statements regarding particle A and B. Column I gives }
Golumn1 statements in column I with coréeslponding results in Column II. ‘
olumn II
(A) The time (in seconds) at whi
wh i
of Arelative to B is zero SUNGIDG It (p) 1642
(B) The distance (in metres) b
? etween A
when their relative velocity is zero. i (@842
(C) The t.ime (in seconds) after t = 0 sec, N8
at which A and B are at same position
(D) The magnitude of relative velocity of Aand B (s)4
at the instant they are at same position.
- 2 : (t) 6 secconds
. c;v:sfaanrtnges IA & B are projected as shown in fig in x=y plane. Under the effect of force which provide a
ne cceleration a =11 m/s? in negative y-direction. Then match situation in column-1with the
it ; <
e corresponding results in column-II (All positions are given in metre) (V ap, = Velocity of Aw.r.t. B; Tag = \
Position of Aw.r.t. B). |
y
N
10 m/s
¢
- A S
=> X
(0, 0) 20m/s
e
(20, -5)
el Column-| Column-li
(A) Separation between the two particles is minimum at ....sec. (p)0
(B) Minimum separation between the two particlesiis ........ m. (9)0.5
(C) Time when velogities of beth particles are perpendicular (r)0.9
each other at..., sec. -
(D) At the time of minimum separation Vas. rag = (s)2
o ®2+5
e
g SECTION - VI: INTEGER TYPE

ach other, the distance between them diminishes by 16 m

429 When two bodies move uniformly towards e |
d the distance between them will decrease 3 m every 5 s.

every 10 s. If velocity of one body is reverse

.10 a ¥
Itspeed of second body is == m/s then X is.

‘ 430 A swimmer jumps from a bridge over a canal and swims 1km upstream. After that first km, he passgs a
for half an hour and then turns around and swims back to the bridge.

floating cork. He continues swimming ‘ : o the
The swimmer and the cork reach the bridge at the same time. The swimmer has been cwimming at a
constant speed. If speed of water in canal is X km/hr., then X is

PN Resonance’
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tween a vertical fixed wall and a blog!
figure. The system is released from rest
de of acceleration ‘a’ of the blogk o

horizontally be X frag

it A light spring is compressed and placed o in the

" how s
slide over a smooth horizontal table top as Sn the magnitu ! d the
graph which represents the relation betwee inq is compressed) is: ‘
distance ‘x* travelled by it (as long as the spring "

550
f
t 5.6
! ! P>
) (B) & "
(@) X—> (@) i 0] Ay "
5.2 In the figure shown the acceleration of Ais, 8, = 15i+15] then the acceleration of B is: (A remains
contact with B)
8 5.7
3
(A) 67 (B)= 151 (€)-10] B |
]
5.8 Two blocks A and B.of miasses m & 2m respectively are held at rest su

ch that the spring is in natural

length. Find utthe aecelerations of both the blocks just after release

S
(A)gl gl (B)3 ¢,3T (C)0,0 (D)g{, 0
: B
I Resonance




"he i
the

5.5

5.6

5.7
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5.8
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5.4
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gfzozéfst;?\ngggdﬁxgrii {’:;'ey inside a car through a string . The second end of the string is in the hand
R et rf‘:gro .fIr:\; ia'r ts_moving wi}h constant acceleration 'a’ directed horizontally
The tension in the string is equal to s ring is pulled with constant acceleration 'a’ vertically downward.

(A) mg? +a* (B) m/g® +a® —ma (C)myg? +a%? +ma (D) m(g + a)

Lns'.gg &; f;?ﬂglonlally.moving bOX.' an experimenter finds that when an object is placed on a smo
ori nda da 't?\ an_d is rel_eased, it moves with an acceleration of 10 m/s?. In this box if 1 kg body is
suspended with a light string, the tension in the string in equilibrium position. (w.r.t. experimenter) will
be. (Take g = 10 m/s?) :

(A) 10 m/s?. (B) 10 /2 m/s2. (C) 20 m/s?. (D) zero

mooth horizontal surface: Two horizontal
pectively as shown in figure. The block A
the two blocks is:

oth

Two blocks ‘A’ and ‘B’ each of mass ‘m’ are placed on a s

force F and 2F are applied on both the blocks ‘A’ and ‘B'res

does not slide on block B. Then the normal reaction acting between
A B

(A)F (B)Fi2 . (©) —% (D) 3F

leration the boy. must go up so that 100 kg block remains

In the arrangement shown, by what acce
d friction is absent everywhere. (Take g = 10 m/s?)

stationary on the wedge. The wedge is fixed an

100k m=50kg

53°

(C) 6 m/s? (D) 8 m/s?

s on wedge of mass M, which lies on fixed horizontal surface. The wedge is free

to move on the horizontal surface. A horizontal force of magnitude F is applied on block as shown,
neglecting friction at all surfaces, the value of force F such that block has no relative motion w.r.t.

wedge will be : (where g is acceleration due to gravity)

(A) 2 m/s? (B) 4,m/s?

A block of mass m lie

F

M

W\\\\\\\\\\\\\\\\\\\\\\\\
Fixed horizontal surface

(©) —3 (M +m)gtan® (D) % (M +m) g cot

>

(A)(M+m)gtand  (B)(M* m) g coté
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hile string is

. W
ftis 2 m/S jocity of 2 m/

h ave

i find out the velocity of
5.9. In the figure shown the velocity of li s, then fi ty

it
m/s and block A is moving downwards Wi

[2m/s

(D)8 m/s T

/s T
(A)2 m/s T (B)2m/s (C) 4 m/s

o der remains
5.10  System is shown in the figure. Assume that cylin

in contact with the two wedgeg Thai
velocity of cylinder is -

Cylinder 5.14
2u m/s
um/s 30° 30°
(D) V7 um/s
(A) \/19-4J§§ m/s (B) ,[123;; m/s (C) Y3u mis

5.1 A block of mass m, lies on top of fixed wedge as shown'in jgurc-1and another bloe K mZ“ s

on top of wedge which is free to move as shown in figure-2. Attime t = 0;bot: t.he blocksis t‘elea l
from rest from a vertical height h above the respective horizontal surface on which the wedge is place
as shown. There is no frcition between block and wedge in both the figures. Let.T1 and T, be the tim
taken by block in figure-1 and block in figure=2 respectively to just reach the horizontal surface, thep

QM.
|
h

(i

horizontal surface smooth horizontal surface
figure-1 figure-2

(A)T,>T, (B)T,<T, C)T,=T, (D) Data insufficient

512 Aplank'is held atan angle o to the horizontal (Fig.)

. . | on two fixed supports A and B. The plank can Sl'
against the supports (without friction) because of its weight Mg. Acceleration and direction in whicha

man of mass m should move so that the plank does not move.

T T T TI T I I 777y

m
(A) g sin a (Hﬁ) down the incline (B) g sin o (

1 M 3
+; down the incline

m
(C)g sina (1+ﬁ) up the incline

Resonance"’
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up the incline

(D) g sin « (H%)




s JEE (Advanced) - RRB 2

and pullies are light. There is no
| force of magnitude F is applied
At the instant shown, the
blocks (of mass M) in

2

PhysS
5143

In the situation shown in figure all the strin i

i g are light and inextensible

friction at any surface and all block are of cuboidal shape. A horizonta

] to "Qm rpos:lfn:e_ end of string in both cases of figure 1 and figure 2 as shown.
tension in all strings are non zero. Let the magnitude of acceleration of large

figure 1 and figure 2 are a, and a, respectively. Then :

M
| 1
F F
) 77777 7
S. The smooth horizontal surface smooth horizontal surface
: he figure-1 figure-2
(A)a1=82$0 (B) a1=a2=0 (C)a1>a2 (D)a1<a2
544 Apendulum of mass m hangs from a support fixed to a trolley. The direction of the string when the
trolley rolls up a plane of inclination o with acceleration a, is
1, lies )
ased AStanst R [Lo) . (g) e (?_gjﬂiﬂi)
— (A) (B) 6 =tan™! |7 (©)8=tan" | 5 (D) 6= tan ooy
 time
then : 545 Arod of length 2¢ is moving such that its ends A and B move in contact with the horizontal floor and
vertical wall respectively as shown in figure. O is the intersection point of the vertical wall and horizon-
tal floor. The velocity vector of the centre of rod C is.always.directed along tangent drawn at C to the
1/
(A) circle of radius 2 whose-centre lies at O (B) circle of radius ¢ whose centre lies at O
(C) circle of radius 24 whosecentre lies at O (D) None of these
slide :
cha 516 In the figure shown, a person wants to raise a block lying on the ground to a height h. in both the cases
if time required is same then in which case he has to exert more force. Assume pulleys and strings
light.
= ,i_i) AR
i
‘ (A) (i) (B) (ii) (C) same in both (D) Cannot be determined

F?esonance" 4‘ ﬁ
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5.21  Abody of mass 32 kg is suspended by a spring balance from the roof of a ve

s> JEE (Advanced) - RRB «

o side AB of carriage makes an ?ngle 30° with the Physics |
fixed horizontal surface and is being pulled towardg 5.22 !Vlas
: s exerted by sides AB and BC g ISt

here. Then as the magnitude oq

Physics.

5.17  Acylinder rests in a supporting carriage as shown. Th
horizontal and side BC is vertical. The carriage lies on @ A
left with an horizontal acceleration 'a’. The magnitude of nornjal. reaction
carriage on the cylinder be N s and N respectively. Neglect friction everyvtv‘
acceleration ‘a ' of the carriage is increased, pick up the correct statement -

(A)
. 5.23  Inif
(A) N, increases and Ny, decreases. (B) Both N, and Ny, |ncrea5§. t l dis
(C) N, remains constant and N,.increases. (D) N, increases and Ny remains,constant. at
518  Acaris moving on a plane inclined at 30° to the horizontal with an acceleration of 9.8 mlsz. parallf to the[
plane upward. Abob is suspended by a string from the roof. The angle in degrees which the string makes with
the vertical is : (Assume that the bob does not move relative to car) [g = 9.8 m/s?]
(A) 20° (B) 30° (C) 45° (D) 60° |
5.19  In the figure shown, the pulleys and strings are massless. The acceleration of the block of mass 4m (A

; 3 ;

Just after the system is released from rest is (6 = sin! E) 5.24 Fc
in
st

29 29 5 5
(A) 5 downward (B) 5 upwards (C) 1—? upwards (D) T? downwards E"

5.20  Five persons A, B;C D& E are pulling a cart of mass 100 kg on a smooth surface and cart is moving withSECTI(
acceleration 3 m/s%in eastdirection. When person 'A' stops pulling, it moves with acceleration 1m/s2in th

west direction: When person 'B' stops pulling, it moves with acceleration 24 m/s?in the north direction. The !
magnitude of acceleration of the cart when only A & B pull the cart keeping their directions same as the old f
directions, is : |

(A) 26 m/s? (B) 371 m/s? (C) 25 m/s? (D) 30 m/s2

rtically operating lift and going

downward from rest. At the instants the lift has covered 20 m and 50 m, the spring balance showed 30 kg &

36 kg respectively. The velocity of the lift is:
(A) decreasing at 20 m & increasing at 50 m f
(B) increasing at 20 m & decreasing at 50 m ‘

(C) continuously decreasing at a constant rate throught the journey
(D) continuously increasing at constant rate throughout the journey

daiibe NS

Resonance’
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Physics

0° with the : e
ed tbwa:ze' 522 Massm s'hgwn in the figure is in equilibrium. If it is displaced further by x and released find its acceleration
hdBe :;‘i_ just after it is released. Take pulleys to be light & smooth and strings light.

agnitude of

Akx 2kx Akx
(A) 5m B) 5m (Glfs (D) none of these

523 Initially the spring is undeformed. Now the force 'F' is applied to 'B' as shown in the figure . When the
displacement of 'B'w.r.t. 'A" is 'x' towards right in some time then the relative acceleration of 'B' w.r.t. ‘A’
at that moment is:

lel to the
ikes with
F F — kx F —2 kx
A) 5 B —_— f th
ass 4m (A) 5 (B) - ) — (D) noneof these

5.24  Fouridentical metal butterflies are hanging from a light string of length 57 atequally placed points as shown
in the figure . The ends of the string are attached to a horizontal fixed support. The middle section of the
string is horizontal. The relation between the angle 6, and 0, is'given by

(A) sin6, = 2 sing, (B), 2056, = sino,

(C) tanB, = 2 tano, (D)6, <8, and no other conclusion can be derived.
g with SECTION - Il : MULTIPLE CORRECT ANSWER TYPE
inthe 595  Ablock of mass mis placed on awedge. The wedge can be accelerated in four manners marked as (1),
1. The (2), (3) and (4) as shown,If the normal reactions in situation (1), (2), (3) and (4) are N, N,, N, and N,
he old respectively and acceleration with which the block slides on the wedge in situations are b, b,, b, and

b,respectively then :

T

going ;

{L 37° 37° : i 37°
(1) @) 3) al (4)

(A)N;>N, >N,>N, (B)N,>N,>N,>N, (C)b,>b,>b,>b,  (D)b,>b,>b,>b,

Resonance 2
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5.28

529  Acylinder of mass Mandradius R is resting on two corner edges Aand B as shown in the figure . The noma
reaction at the edges Aand B are : (Neglect friction)
(A)N;= V2N, (B)Ng =+3N, (C)N, = Mg 20BMg

Physics
5.26

(A) Acceleration of block A is 1 m/s?
(C) Tension in string connected to block B is 40 N(D)

P\ Resonance®
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ble, X-axis is horizontal .

B and C are mova ntal 5
e| b:;zzsf?ém the position as shown. !
e

In the figure shown all the surface are smooth. Al th
y-axis vertical as shown. Just after the system i e

Horizontal Surface

(A)Acceleration of 'A' relative to ground is in negative y-direction |

(B) Acceleration of 'A' relative to B is in positive x-dweptx_on ative x-direction. i

(C) The horizontal acceleration of 'B! relative to ground is in nsg - clined surface of 'C'is greater than gsing, |
» (D) The acceleration of 'B' relative to ground directed along the i

o box with an acceleration of 5 m/s? by a mage

A painter is applying force himself to raise him and th O ainter is 100 kgiand that of box is 50 g

less rope and pulley arrangement as shown in figure. M
If g = 10 m/s2, then:

(A) tension in the rope is 1125 N ! 4
(B) tension in the rope is 2250 N ;

(C) force of contact between the painter and.the flooris 375 N
(D) none of these

Figure shows two blocks A and B connectedto anideal pulley string system. In this system when bodies-ég
released then : (neglect friction and.take'g =10 m/s?)

(B) Acceleration of block A is 2 m/s2
Tension in string connected to block B is 80 N

(A)

©)

31 Twc
figu
am!
are

SECTION

532 st

SN

%.33 S



1gsing.

/ @ mass-
Cis 50 kg.

5.31

dies are

pysics = % JEE (Advanced) - RRB &

;\,stf:ebégzﬂ::, ATir;d‘nlBezl‘g Z?:Eflilxr::ss r: are connected through a massless string and arranged as shown
p on horizontal surface. Friction i |
D lasee T ace. Friction is absent everywhere. When the system |

Starting Case

T o lmpke) m
(A) SORSIDIHAESInGHS o (B) tension in string is Tg
(©) acceleration of A is g/2 (D) acceleration of Ais Zg

Two blocks of mass M and m, are used to compress two different massless springs as shown in the
figure. The left spring is compressed by 3 cm, while the right spring is compressed by, an unknown
amount. The system is at rest and all contact surfaces are smooth. Which of the feliowing statements

are true ?

K=2N/cm K=?

M | 'm

LTI T T 777777
smooth horizontal surface

ANANNNNE

(A) The force exerted on block of mass m by the right spring,is 6N to the left.
(B) The force exerted on block of mass m by the right spring isiimpossible to determine.

(C) The net force on block of mass m is zero.
(D) The normal force exerted by block of mass m on bloek of mass Mis 6 N.

SECTION - lll : ASSERTION AND REASON.TYPE

5.32

normal

5.33

Statement-1 : Block Ais moving on harizontal surface towards right under action of force F . All surfaces are
smooth. At the instant shown the force exerted by block A on block B is equal to net force on block B.

Statement-2 : From Newton's third law, the force exerted by block Aon B is equal in magnitude to force
exerted by block B onA: ,

(A) Statement-1 is True, Siatement-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 False, Statement-2 is True

Statement-1 : Aman standing in a lift which is moving upward, will feel his weight to be greater than when

the lift was at rest.
pward, then the man of mass m shall feel his weight to be

Statement-2 : If the acceleration of the lift s a’ u . : .
equal to normal reaction (N) exerted by the lift given by N = m(g+a) (where g is acceleration due to gravity)
(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 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 False, Statement-2 is True

Resonance® ﬁ
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Physics : Physics
action and reaction
534 Statement-1 : According to the Newton's third law of motion, the m«’:lgn“‘;’d‘a of the compr"_l!'v::;::
force in an action reaction pair is same only in an inertial frame of fef_e'l'enfer‘e e frame. Hadl
Statement—2 : Newton's laws of motion are applicable in every [ |anation for Statement-1 rt? abs
(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct expct explanation for Statement-1 ee,- Sr
(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correé Z\écelel
(C) Statement-1 is True, Statement-2 is False »
(D) Statement-1 is False, Statement-2 is True.
SECTION - IV : COMPREHENSION TYPE
Comprehension ; M. The string is
A light inextensible string connects a block of mass m and top of WGd-g:hOfr;Ec?:tsal as shown in the
parallel to inclined surface and the inclined surface makes an angle.e‘wn o nitude F is applied to
figure. All surfaces are smooth. Now a constant horizontal force of minimurm ma‘ast o os zerol
wedge towards right such that the normal reaction on block exerted by wedge | 5.41 Norm
(A) 3
i 5.42 Norm
//////I////l////////////// N
smooth horizontal surface : (A) -
5.35 The magnitude of acceleration of wedge is |
(A) g tand (B) g cotd (C) g sin® ") 2 SRk 5.43 The
5.36 The magnitude of tension in string is 10 I tloe
(A) mg seco (B) mg cosect (C) mg tan® (gng co |
(A) -
5.37 The magnitude of net horizontal force on wedge is : 0
(A) Mg coto (B) (M + m)gsece  (C) (M +m)gecotd (D) Mg casec |
. SECTION

Comprehension # 2 X K ..
Two smooth blocks are placed at a smooth corner/asishown in the figure. Both the blocks are having: 544  Col

mass m. We apply a force F on the small block m. BlockA presses the block B in the normz?l direction, smc
due to which pressing force on vertical wall willinerease, and pressing force on the honzont_al wall bloc
decrease, as we increase F. (6 = 37° with horizontai). As soon as the pressing force on the horizontal! cor

wall by block B becomes zero, it will loose thescontact with the ground. If the value of F is further
increased, the block B will acceleratefifsupward direction and simultaneously the block A will move

toward right. ‘
< | ®
e
7
A m 2smooth
F— M\ 2 ‘
)‘( 777 /////9;§Z//// | (B
n
5.38  Whatis minimum value of F, to lift block B from ground : )
25 5 3 4 ‘
(A) 12 M9 (B) 7 s (C) 7Mg (D) 3mg . h
5.39  If both the blocks are stationary, the force exerted by ground on block Ais : !
3F S AF AF ‘
(A) mg + 2 (B) mg - 2 (C) mg + S (D) mg — = (

5.40 If acceleration of block A is a rightward, then acceleration of block B will be:

3a 4a 3a
(A) o upwards (B) 3 upwards (C) = upwards

PNRescnence’ ¥ IR
" : A uC

4a
(D) 5 upwards
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1 and reaction 4

nent-1
tatement-1

'he string is
‘shown in the
s applied to
es zero,

ire having
direction,
cntal wall
worizontal
is further
will move

‘ compfe"e"sw"k#i REY .

Twz sbl::scs ;u“Z; - soh :v?:?rl‘ masses m kg each are connected by a light thread, which passes over a
maabsent Sl andb\:ﬁw' Both the blocks lie on wedge of mass m kg. Assume friction to
be oth the blocks to be always in contact with the wedge. The wedge lying

over smooth horizontal surface is py| i i .
o e pulled towards right with constant acceleration a (m/s?). (g is

37° 539 a

CIT7T777777777 777777777

| 541 Normalreaction (in N) acting on block B is

m
(&) (80 (B) T (3 4a) (C) & (4g +3a) (D) 5 (49~ 3a)

542 Normal reaction (in N) acting on block A.
m m
(A) 5 (3g +4a) (B) 5 (3g—4a) (C) 5 (4g + 3a) (D)5 (49 3a)

5.43 The maximum value of acceleration a (in m/s?) for which normal reactions acting on the block A and
block B are nonzero.

3 4
(A) 49 (B) 39 (C) %g (D) %g

SECTION -V : MATRIX - MATCH TYPE

544  Column-I giyes four different situations involving two blogks of mass m ,and m, placed in different ways ona
smooth horizontal surface as shown. In each of thessituations horizontal forces F, and F, are applied on
blocks of mass m, and m, respectively and also m, F, <'m, F,. Match the statements in column I with

corresponding results in column-II .

ColumnI Column II
: B L R
(A) : . Both'the blocks (P) m, +m, (m1 mz}
are connected by massless inelastic string. The
magnitude of tensionin.the'string is
.- ® F - mym, ( F—F
> it Eg 2 ML WEUP)
(B) ; % . Both the blocks (Q) my+m, km1 +m,
are connected by massless inelastic string. The
magnitude of tension in the string is
M5 G, ST
© ) +m,\m, m,
2 " m.m F1 Sp Fz
(D) . The magnitude (§) {102 m,+m,

e N e

ion between the blocks is

My G Eho
.()m1+m2 m; my

of normal react

@
I Resonence > = §
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l blocks A'B‘C,D and E are renpooﬂv.ly, l’hyll“—"“‘""
5.45  The system shown below is initially in equilibrium. Magssos of mmmoln O eiumnALLy : >
3m, 2m, 2m and 2m. Match the conditions in column-1 with the 6TeEE T OP
= i
Spring1 ] C |
B[ LD SECTION
Spring: Inth
Spring?2 6.1
Iil B a
\ i E rele
Column-l A N Column-Il i
: increases
(A) After spring 2 is cut, tension in string AB EZ; decreases
(B) After spring 2 is cut,tension in string CD . AB (1) decreases an dthenintredem
(C) After string between C and pulley is cut, tens.ion in str.mg éD ko ‘
(D) After string between C and pulley is cut, tension in string % r&fain Conan |
|
i T ht. Initially “Alis held b !
i i ‘e light,_Initially "Aus n S0 1
546 In the figure shown all the contacts are smooth. Strings and spring Iauo t'é R T 2 ]LYB‘[ ff?eone "
and ‘B’ and ‘C' are at rest and in equilibrium also. Find out the acce e:;(lqy afterthe
block ‘A’ is released. Masses of A, B and C are M, M and 2M respectively: ]
| 6.2 a7
| P
2

5.47 In the figure shown blocks ‘A’ and ‘B’ are kept on‘a wedge ‘C'. A, B and C each have mass m. All - |

surfaces are smooth. Find the acceleration of. C:

6.3
548 Inthe figure shown P, and P, are massless pulleys. P, is fixed and P, can move. Masses of A, B and C are

9m 3 ‘
o4 2m and m respectively “All contacts are smooth and the string is massless. 6 = tan™! (Z) . Find the.

acceleration of blogk C'inm/s?

R

5.49 Inthe arrangement shown in the Fig., a block of mass m = 2 kg lies on a wedge of mass M = 8kg The

initial acceleration of the wedge (if the surfaces are smooth) given by 3*/59 a2 thenie
¥ .




|

8> JEE (Advanced) - RRB &®

FRICTION

SECTION - I : STRAIGHT OBJECTIVE TYPE

In the arrangement i
! "5 B and ﬂoorgis smo:t:o‘#::;?e fl:gurg mass of the block B and Aare 2m, 8 m respectively. Surface between
lencaA hahitho mini.m s va?c B is connected to block C by means of a pulley. If the whole system is
ue of mass of the block C so that the block A remains stationary with respect

\ to B is : (Co-efficient of friction between A and B is 1)

10m
(0) gl

m
(A) —; (B)

6.2  Two block of masses m, and m, are connected with a massless unstretched spring and placed over a
plank moving with an acceleration ‘a’ as shown in figure. The coefficient of friction between the blocks

and platform is p.

(A) spring will be stretched if a > pg

(B) spring will be compressed if a < ug

(C) spring will neither be compressed nor be stretched for a < pg
(D) spring will be in its natural length underalliconditions

A bead of mass m is located on a parabolicywire with its axis vertical and vertex directed towards
tion is x2 = ay. If the coefficient of friction is y, the highest

6.3
downward as in figure and whose eqgua
distance above the x-axis at whichithe'particle will be in equilibrium is
Y
m
0] X

1
(A) pa (B) wa (C) yua (D) 7 ua
f,and T be the frictional forces on 2 kg block, 3kg block & tension in the

6.4 In the shown arrangement if f;,
string respectively, then their values are:

u,=0.1

(B)2N,6N,0N S
(A)2N, 6N, 3.2N (D) data insufficient to calculate the required values.

(C)1TN,6N,2N
NResonence’ p




o Wkg plock and groundis Q.4 611 Achain ¢
6.5  The coefficient of friction between 4kg and 5 kg blocks 1S on r?ug!
respectively. Choose the correct statement: a;?phed |
with cor
E g
to move is 17 N at rest ;
(A) Minimum force needed to cause system is 4N to keep system
(B) When force is 4N static friction at all_ surfaczes ‘ (A) the
(©) Maximum acceleration of 4kg block is Zra‘lr?when Eis 17N 4 (B) the
& SLpi At kailectaiz The coefficient of static friction between ((g))t'::
6.6 The two blocks, m = 10 kg and M = 50 kg are free to move as ?‘33‘3’3 Aminimum horizontal force Fis appliey
the blocks is 0.5 and there is no friction between M and the d - 612 In the
to hold m against M that is equal to : frictic
and f
F
—
Smooth
. . (D) 180N
(A) 100N (B)50N (C)240N ;
i I ds. The forcesis appli
6.7  Aforce F = tis applied to a block A as shown in figure, where t s ime "ﬁ ii??enctiy gives the frictigga?;joa“
= 0 seconds when the system was at rest. Which oftbode el gtrztp t = 0, tension in the string connectri(r:\e
between A and horizontal surface as a function of time t.[AsSUMe fhata ’ 9
the two blocks is zero]. (A)
6.13 Gi
L blc
(A) (B)
t
6.8 A plank of mass m, = 8 kg with a bar of mass my =2 Kg placed on its rO\_lQ‘f‘ su.rface_, !llle Og\ a smooth ¢
floor of elevator ascending with an acceleration g/4-bhe coefficient of friction is P = 5 between m
and m, . A horizontal force F = 30 N is appliedto.the plank. Then the acceleration of bar and the plank A
in the reference frame of elevator are: !
2 2 5 SONyo 2 25 2 2 2
(A) 3.5 m/s? 5 m/s (B),5 m/s®, i m/s (C) 2.5 m/s g m/s? (D)4.5 m/s2, 4.5m/s e
6.9  Ablock of mass 1kg lies on ahorizontal surface ina truck. The coefficient of static friction between the blogk!
and the surface is 0.6 If the acceleration of the truck is 5 m/s?, the frictional force acting on the blockiis:
(A)5N (B)6N (C)10N (D)15N s
6.10 Two blocks with masses M, and M, of 10 kg and 20 kg respectively are placed as in fig. Coefficient of

o JEE (Advanced) - RRB Physics—=—""

\ I3 esonance’
Vi for better tomorrow

friction p = 0.2 between all surfaces, then tension in string and acceleration of M, block will be &

2
(A)250N,3m/s?  (B)200N,6m/s>  (C)306N,4.7m/s?  (D)400 N, 6.5 m/s?
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Physics
641  Achain of length L is place

f : remain;j 3
applied to the chain (as s aining portion |j
with constant Speed(: hown in the fi 8 on smooth su

; % JEE (Advanced) - RRB =
gure ). In the duration x of

gure. At any instant x is the |
e ength of chain
h:ﬁce. Initially x = 0. A horizontal force P is
ges from x = 0to x =L, forchain to move

P ==

(A) the magnitude of P shg
J (B) the magnitude of P Shot::

g.12 Inthe system shown in fi
S gure the fricti i
friction between both th riction coeffic
o e blocks. | lent between ground and bi i 7
and frictionless. Then the minimz:,el.s tr_"_‘g connecting both the block is ligll'g'g:ﬁ ?r‘\?g‘; 5 “'There oht
g Imiting value of p so that the system remains in g:ui?i\é?iﬁrrre\ ':‘sght

1
(A) 5 1
: (B3 (©) % ©) 5
43 Givenm, = = =
3 a =20 kg, m, =10 kg, m_ = 20 kg. BetweenAand By, =0.3, between'Biand C |1, = 0.3 and between

C and ground p, = 0.1. The | i
! = Ok east horizontal force F to start the motion of
blocks resting upon one another as shown in figure is (g = 10 m/s?) P U i

(A)60 N

(B)9ON (C)8oN (D)50N
614 A 1.5kg boxis initially at rest on a horizontal surfacewhepatt=0a horizontal force F = (1.8t)iN (with tin

seconds), is applied to the box. The acceleration of the box as a function of time tis given by
a=0 for 0<t<2.85
G=(1.2t—-2.4)i m/s? for  t>285

The coefficient of kinetic friction between the box and the surface is :

(A)0.12 (B)0:24 (C)0.36 (D)0.48

6.15

A mass m is supported as shown

3m at rest on a fixed horizontal surface. The string connected to larger mass is horizontal, that
connected to smaller mass is vertical and the one connected to wall makes an angle 60_" with
horizontal. Then the minimum coefficient of static friction between the larger mass and the horizontal
surface that permits the sys

tem to remain in equilibrium in the situation shown is:

in the figure by ideal strings connected to a rigid wall and to a mass

1 b
A 7 (B) 33

©) \E
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friction a!
on block

Physic d ground respectively - 6.22
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"
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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
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