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Newton’s Laws of Motion
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o Newton’s Laws of Motion
Law 2 : F=dp/dt | momerkum = p=mv
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o Newton’s Laws of Motion

X3
Law 3 : Law of Karma fens
[peschie)
@*MN GoN w/,\"*%
N ﬁw%n
50N
Son ‘ﬁ (ﬁr HQ,\)
Nm'fﬁw\)




J

N o7 "
o Newton’s Laws of Motion
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Law 3: Law of Karma
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o Fundamental Forces in Nature
L
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1.

2.

3.

Strong Nuclear Force (sfh%t>

Electromagnetic Force

Weak Nuclear Force

Gravitational Force (Weakest)
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. o Different Types of Forces
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2) Contact Force —>
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All normal reactions are contact forces but not all contact forces are
normal reaction.
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. o Different Types of Forces

3) Tension Force

T T
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Tension is always a pulling force

For a massless rope, tension is
same at every point

In a system with multiple ropes,
tension in each string would be
different.
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o Translational Equilibrium
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The condition when the net force acting on the object is zero.
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Translational Equilibrium
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A block of mass 30 kg is suspended by three
strings A,B & C as shown in the figure. The
tension in string A is

s

y'

Te (a) 300 N
(b) 400 N e

- (c) 500 N

TeCs37° (d) 150 N

T2S37°=300
78%37' = T,

ta’%?‘ = %00
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The rod shown in figure has a mass of 1.2 kg.
v w ' JoiadT” In equili.brium, finf:l Th.e hinge f.orcg acting on
D, the rod if the tension in the string is 10 N

37"
H J’ \oGos31® g gz
N C. 10N«
D. 12N

H_-_ Jo 37" = lox 4 - 8N
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Two masses m and M are attached to the
strings as shown in the figure. If the
system is in equilibrium, then

(a) tan8:1+2ﬂ{

m

M) tang =1+ 2"
M

45°

LM, () cot@ =141

m

2m
d) cot@=1+-"—
(d} co
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Three Step Method for Problem Solving

1. Choose the right-System:

2. Draw the FBD
3. Fnet=ma

Callockon of
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Two blocks are in contact on a frictionless table.
One has mass m and the other 2m. A force F is
applied on m as shown in the figure. Now the
same force F is applied from the right on 2m, In
the two cases respectively, the ratio force of
contact between the two block will be
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- A force F is applied on block A as shown in the

Zim figure. The contact force between the blocks A
and B and between the blocks B and C
respectively are (Assume frictionless surface)

C.z= (“‘"‘)q
=le(E) @ 5 =3
T 7 7 7 7
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i o Problems based on Inclined Plane
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A horizontal force F of 20N is applied on the smooth
block of mass 1 kg. The acceleration of block is...

) = Xﬁ: QN
?,0(%‘31 20 z I

(b) 20 m/s2 (c) 14 m/s2

(d) 6 mlce.







An inclined plane makes an angle 30° with the
horizontal. A groove (OA) of length =5 m cut in the
plane makes an angle 30° with OX. A short smooth
cylinder is free to the slide down the influence of
gravity. The time taken by the cylinder to reach from
Ato Ois (g =10 m/s?)

A. 4s
B. 3s

L7 2s
D. 1s







Pulley Based
Problems



o Pulley Based Questions
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If m1, m2 & m3 are 1kg, 2kg & 3kg respectively, find the tension T2

M N (b)20N  (c)30N (d) 50 N
g | _ ,, LHAT
30-T, = m,Qa a=5o0-1l0

Ims]] 3o0-T, = 3X20
Q 3
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The ratio of tensions in the string connected to the block
of mass m, in figure-(a) and figure-(b) respectively is
(friction is absent everywhere): [m, = 50kg, m, = 80 kg and
F=1000 NJ.

(b)

(b) 2:7
(d) 4:3




a,= Ftmg-mg
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A man of mass 2m stands on a platform of
_ — mass m and pulls himself by two ropes passing
LT+N "7‘"‘3' _(')_@C( ‘) over pulleys as shown in figure. If he pulls each
rope with a force equal to his weight, his
& upward acceleration would be

wen) T=3mg ) T
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Two unequal masses are connected on two
sides of a light string passing over a light and
smooth pulley as shown in the figure. The
system is released from rest. The larger mass in
stopped 1 second after the system is set into
motion, and then released immediately. The
time elapsed before the string is tight again is
(Take g =10 m/s?)

1/4s
1/2s
2/3s
1/3s

oNnwp
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T o Rope with Mass
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A block of mass m is resting on a smooth
horizontal surface. One end of a uniform
rope of mass m/3 is fixed to the block, which
is pulled in the horizontal direction by
applying force F at the other end. The
tension in the middle of the rope is

A. 8/6F
B. 1/8F
C. 1/5F
DT 7/8F

T:Q"\i-%)q

6 " G






\—/

Two blocks shown in figure are connected by a heavy
uniform rope of mass 4 kg. An upward force of 320 N
Is applied as shown. What is the tension at the

T—-90=9aq midpoint of the rope ?
320N $F=320 N
T=90+9a T (2) 99 N 5 kg
T=904+90 2k . MlsoN 6kg Tq 7-7F 4xg
m fq (c) 240 N |
C
9{') lbo v kg
W (d) 300 N
a= 320-l160 :\om] ”
3 $
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o Pseudo Force
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The elevator shown in figure is descending with an
acceleration of 2 mss. The mass of the block A = 0.5 kg.

_ The force exerted by the block A on the block B is
Ntk = "t (Take g = 10 m/s?)
NI ma= mg_
A. 2N
N+(0.3(2)=05x0 _B. 4N
— C. 6N
N=5-1 D. 8N |







A pendulum hangs from the roof of a cart moving
with an acceleration a, = 6 m/s2. The bob is stationary
with respect to the cart. Find the value of 0

(a) tan-1(3/4)
(b)tan-1(4/3)

_teYtan-1(3/2)
(d) tan-1(2/3)

f=ma,
&
3 e A &
gsin37* 24— A
T 370 v -
942
13693370
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o Passage Based Question :'j

¥ (Ad\lamcecp A light inextensible string connects a block of mass
m and top of wedge of mass M. The string is parallel
to inclined surface and the inclined surface maken an
angle 6 with horizontal as shown. All surfaces are
smooth, Now a constant horizontal force of minimum
magnitude F is applied to wedge towards right such
that the normal reaction on block exerted by wedge
just becomes zero.

—_—




ot
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=0
N 6\#"""
ﬁ The magnitude of acceleration of wedge is
A. gtan®
BT gcotb
C. gsin®
D. gcos 0
hﬂac,,gg




T= f“?S'mQ-k s CR40
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= Sino-}-
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T = 3(5:90 +Gs')

The magnitude of tension in string is

mg sec 0
mg cosec 0
mg tan 0
mg cot 0

.U.Ob"\?D
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The magnitude of net horizontal force on
wedge is:

A. Mgcot6

B. (M+m)gsecH
C. (M+m)gcot9
D. Mg cosec 0
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o Constraint Relations
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1) Rope Length Constraint

o
Ay




J

~ 7

o Movable Pulley
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Ratio of al/a2is

(a) 4

az: 8Q\

(b) 1/4

(c)8

Y




In each of the three arrangements, the block of mass
m1lis being pulled left with constant velocity. There is

no friction anywhere. The strings are light and
inextensible and pulleys are massless. The ratio of
the speed of the block of mass m, in the three cases

respectively is

4
B
C
D

N BB
N

annot be calculated

ORNN







Determine the speed with which block B rises in
figure if the end of the cord at A is pulled down

4ttt - with a speed of 2 m/s.
v"“’"
A. 8m/s
B. 0.4m/s
C = C. 4ml/s
-/D'/O'S m/s String fixed
at this point

27 ey







In the system of pulleys shown what should be the
value of m, (in gram) such that 100 g remains at rest.
(Take g = 10 m/s?)

(@) 300 (b)150 (c)160  (d) 320
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o Constraint Relations
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Ratio of al/a2is

x
—| 5x+ 4y = 1 (@45 ()54 ()35  (d)5/3
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Blocks A and B of mass 2m & m respectively , are

443 F 2z F (ot = 1 connected with light inextensible strings as shown in
figure. If the system is released, the acceleration of

4ﬁ+2g_€:O block b will be , Q,
dEdt ' ==
A. g/3 C o H o
4Ev) 42w =0 g ogr3 zl @ o
_ C. g6 Ty T e
Vo= 2y, b. None of these o, Bl

@=2D =) A gl

T 0O
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o Special Case

I

t=0.00
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T o Special Case
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Figure shows a system of 3 blocks of 5 kg mass
each. Find the value of external force F required to
move the block A at acceleration 5 m/s?. Take all
surfaces smooth and g = 10 m/s2.

COow>»

50N

100 N
150 N
200 N

<Adwcul Lovel)







Two monkeys M, and M, of equal mass ‘m’ can climb

strings of a pulley arrangement as shown in figure.
Find magnitude of acceleration (in m/s?) of M, with
respect to rope so that block remains stationary. It is
given that M, is just holding the string. Assume
pulley is frictionless and string is massless and

inextensible.
@og 21T =ma
(0)29  2ASmg)-mg=ma, aq,
0 (ilg  3mg=ma
My = )
qul( ) 119

@.:9?




7 Adobive = a -
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o Constraint Relations

2) Sliding Surface Constraint
CQ Lonstraint s contack of 2 susfacs

b) Mank 4 Coutact Swiface “ i

- difeckion perpendiaas,
to codtact S face,

moaAlcAsdsM
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A block of mass 2 kg slides down the face of smooth
45° wedge of mass 9 kg as shown in the figure. The
wedge is placed on a frictionless horizontal surface.
Determine the acceleration of the wedge.

A. 2m/s?
B. 11/N2 m/s?
27 1m/s?

D. None of these




NSing= A - e ()

N =9A
Vo

N=9YZA

M?cys&- N = m(Assm)

Q0

‘F?'_“g‘fiﬁ\ :ﬂ
Vi

20-18a=2A
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In the figure shown the acceleration of A is,
then the acceleration a, = 15] + 15j of B is (A
remains in contact with B)










o Constraint Relations

3) General Constraints (| =(ow-
Mebhod 1.

[r=oty”
E 27( g )+ 2J(%)

0=%(+1)+ y(-v,)
V,_:}_ v,

X
(V2 = V. kang)




- Method 2

Vi CA 0 = ViSinB

Q

QQ\ l\g'

90-60 )
0

AWt
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Find the relation between vl & v2




Find the velocity of ring B(Vy) at the instant shown.
The string is taut and inextensible

A. 1/2ml/s
B. V3/4 m/s
C. 1/4mls

. 1mls

UBTB‘: i
v‘3(°56°° = VaGer 6o
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In the arrangement shown in the figure, the ends
P and Q of an unstretchable string move
downwards with uniform speed u. Pulleys A and
B are fixed. Mass M moves upwards with a speed

2u cosO
u/coso
2u / cosO
u cosO

oCOw>»
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o Constraint Relations

(3 (1.6. M")

4) Pulley Wedge Constraint
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Spring Force
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o Spring Force
&‘ Z |
g - k ,'
f o= th
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o Spring Constant

3 K > Storen b of the Sphng

k=E
x K — ,(o«»;(’h (4)
Ky = __1_N= oN > CheSS  Sechiom aneq (A)
0./ m m — Materaf

K= looN oo | |Kx A
0.lm m 1




A spring of stiffness constant ‘k’ is cut into
two parts in the ratio 1:10 by length.Find
the stiffness constant of smaller part

(a) 10k

(b) k/10

(c) 10k/11

(¢ 11k






For the arrangement shown in the figure,

the reading of spring balance is

X(@) 0 soN Son
% (c) 10 kg _ |
(d) 20 Kg Kt=5on ‘
=I5 Kg
_ |5kg 5kg 0






kx-s0= 5q
|]oo-kn= IOQ
Q=39 m
|5 sz
Kz =So+4 5a
=50+30

For the arrangement shown in the figure,
the reading of spring balance is

(@) 5 1 N
(b) 10 kg ha = &
(c) 15 kg « |
None o l‘]‘:_.h(
QTTJ5I<Q qJ'Ing_J_J
Son loon
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2LT= ma.
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Mass m shown in the figure is in

equilibrium. If it is displaced further by x
and released find its acceleration just after
it is released. Take pulleys to be light and
smooth and strings light.

A. 2kx/m
B. 2kx/5m k
L. 4kx/m

D. None of these
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e o Combination of Spring
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Parallel Combination spring 1.k, _ x
VWWWWWAH| —=
K= Ki 1 Q —
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Series Combination ky % ky o —>
— lansaa - nkasa = F
| _ VWWA—AV >
’K_ - T(T + ? Spring 1 Spring 2
- K = K;__x}_
k
N A AR AR
4nhe &N W
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\RWTW] \“_\_KL Ll‘|'6 m







{
LTI ——
| X Ke(j—
{)a
—CHN—
K'O( ! :i
O

A spring of constant k is cut into three
identical parts. The parts are now
connected as shown in the figure. If the
mass of the block is m, the equilibrium
elongation in the equivalent spring will be

(a) mg/3k

(b) 3mg/k ¢y
mg/2k

(d) mg/6k

K1,: 6K X3K 3K
S¥+3K







e
6%/444444 .
T:m} T=0
2

Teusion J7mwcdﬁw&13
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Cutting of Spring/String

S

Kx

SP""“; = Rer\a)n_( S Qung,

\osf q*
B




KxSms3 = T

The block shown in the figure is in

equilibrium. Find acceleration of the block
just after the string is cut.

A. 3g/5
B. 4q9/5
L 49/3

D. none







The string between blocks of mass m and 2m
IS massless and inextensible. The system is
suspended by a massless spring as shown. If
the string is cut find the magnitudes of
accelerations of mass 2m and m (immediately
after cutting)

A. 0,0
B. g,9/2
ST 9/2,9
D. g/2,9/2
C 12m
__1Im




Jex— Zm;_ = (?_WQQ
A mg_.-zmg — @m) a

(azg/L)
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A bead of mass m is attached to one end of a spring of

natural length R and spring constant K = @
The other end of the spring is fixed at a point A on a smooth

vertical ring of radius R as shown in the figure. The normal
reaction at B just after it is released to move is

(@) mgl2 (b) -J?: mg
© 33 mg @ 3 mg
2






s— Rod In !gure, ablock of mass m is released from rest when spring

was in its natural length. The pulley also has mass m but it
is frictionless. Suppose the value of m is such that finally it
is just able to lift the block M up after releasing it.

(a) The weight of m required to just lift M is 5;— g

(b) The tension in the rod, when m has zero acceleration
is £ |
) 4
(c¢) The normal force acting on M when m has zero
. M
acceleration ?g

(d) The tension in the string when displacement of m is
maximum possible is Mg
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+ Complete preparation for class 12th syllabus of JEE Main & Advanced
+ Quick revision, tips & tricks

Nishant Vora Ajit Lulla
Mathematic Maestro Physics Maestro

Sakshi Ganotra Megha Khandelwal

Chemistry Modsinosg

Organic & Inorganic
Chemistry Maestro

e

Prashant Jain Abhilash Sharma

Matherratics Moestro Physics Maestro
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Achiever Batch 2.0

for IIT JEE Main and Advanced 2023 Droppers

Code: ABHILASH

Batch highlights:

» Learn from India's Top Educators

+ Coverage of Class 11 & 12 syllabus of JEE

» Deep dive at a conceptual level for JEE Main and JEE Advanced
- Systematic course flow of subjects and related topics

» Strengthening the problem-solving ability of JEE level problems

For more details, contact 8585858585

Nishant Vora Prashant Jain
Mathematics Maestros Mathematics Maestros

Ajit Lulla Abhilash Sharma

Physics Maestros Physics Maestros

Sakshi Vora Megha Khandelwal

Chemistry Maestros Chemistry Maestros



IIT JEE subscription

12 + 3 months

Valid till 31 Jul, 2023 Change duration

Offer applied

3 months added to your subscription for free

=mm ‘ @w@ X

e

Awesome! You got 20% off

(' 450 credits Redeem
Subscription fee 344,499
ABHILASH -38,900

Total (Incl. of all taxes) ¥35,599




. Personal Guidance Study Planner

4 Get one on one - Customized study plan
guidance from top exam @» with bi-weekly reviews

Live Classes Weekly Tests

- ( )

Structured Unlimite
d Access

Test Analysis Study Material

Get one on one Specialised Notes &
. guidance from top exam Practice Sets

Experts’ Guidelines

Study booster workshops
by exam experts




T JEE subscription . IT JEE subscription

Y covc |

ndio's Best Educotors
Indic’s Best Educators

Interactive Live Closses
Interoctive Live Classes

tured Courses & POFs
Structured Courses & PDFy

Love Tests & Quizres
Live Tests & Quizzes

Personal Cooch

Study Planner

71,980/mo

24 months 22.310/mo

18 months

23.176/mo

12 months

6 months 4.620/mo

6 months mo

3 months e5.775/mo




