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ns[k HkkbZ bl chapter esa mains or 
advance weightage <aw<us dh xyrh er 

djuk Mains es gj lky blls question 
iwNs tkrs gS but advance es cgqr gh de 

question iwNs x, gS but iwjh mechanics 
dk ;s fundamental chapter gS tks iwjh 
physics es use gksxk] so bl chapter 
dks gyosQ es uk ysA

INERTIA

	0 It is the tendency to resist the change.

	0 It is the property due to which a body wants to be 
in state of rest or in uniform motion in a straight 
line.

	0 ��Mass is the measurement of inertia.

Momentum		
It is the net motion contain in the system.	

		   P = mv   
v

m

ns[k HkkbZ ckn es ge ;g ns[ksaxs kissi body ;k system dk 
momentum fudkyus dk rjhdk gksrk gSA

Pbody = Mbody

Psystem = Msyst.

vcom of body

vcom of syst.

Com eas

Force —→ Push or Pull
Types of Force 

1. Gravitational force  mg,
Gm1 m2

r2  

2. Electromagnetic force  

Tension force, Normal force, 
Friction, Electrostatic force, 

magnetic force etc.

3. Strong nuclear force   
4. Weak nuclear force

;g ge 12th 
class es i<saxsA 

Newton 1st Law (Law of inertia) 
	0 A body continue to be in state of rest or in state 
of uniform velocity (st. line) until or unless net 
external force acts on it.

Newton Second Law	�   

dp
dt

Fnet
ext

=
		

P = mv

d(mv)
  dt

dv
dt

dm
dtv

Fnet
ext

= = m + v
 

mdv
  dt

Fnet
ext

= = ma

If mass of system is constant then 

vcs bldk eryc gS gj txg F = ma er 
yxk nsuk tSls rocket propultion es mass 
variable gksrk gS rks og¡k F = ma ugh yxk 
ldrsA

Newton Third law
	0 For every action there is equal and opposite 
reaction at the same time, simultaneously of the  
same nature.

If m  Const

Fnet
ext

= ma

4 Newton's Laws of Motion & Friction
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	0 Action and reaction simultaneously yxrs gS blfy, 
we can't say dh dkSu action gS vkSj dkSu reaction. 
	0 Two different body event.

SKCSKC

According to this law vxj A us B ij 
force yxk,xk F =  rks B Hkh A ij okil 
force yxk,xk F, of same nature at 
same time 
(bl ykbZu dks ;kn djyks cgqr dke vk,xh)

mg

m

N

 
N = mg

 

;g¡k normal vkSj mg action reaction pair ugh gSA 

pyks igys mg, normal, tension 
force i<+ ysrs gSA 

GRAVITATIONAL FORCE

mg (;s earth us mass ij yxk;k)

m

oSls rks mg dh direction towards the centre of earth gSA 
ftls ge gravitation esa detail es i<+saxs 

 

mg

mg

mg
  

Block pkgs earth ij 
gks ;k gok es gks mg 
force rks yxsxk ghA

NORMAL FORCE

	0 It act towards the body perpendicular to the 
surface.
	0 Pushing nature.

vxj dksbZ body kissi osQ lkFk 

Nqvu&NqvkbZ dj jgh gS eryc fdlh 

surface osQ lkFk contact/touch dj 

jgh gS rks ml body ij body dh rjiQ 

normal force yxsxk vc ;s er dguk 

mg D;ksa ugh yxk;k Bcz vHkh ge only 
normal force dh ckr dj jgs gSA 

m
N

(a)	 ;g¡k earth us block ij N 
(normal force) yxk;k

m
N

 

	� Block, earth osQ contact es gS rks earth Hkh rks block 
osQ contact es gS Hence, earth block dks touch dj 
jgh gS rks earth ij Hkh normal yxsxk tks block yxk,xkA

m

N

m

N

Earth us block 
ij yxk;k

Block us earth 
ij yxk;k 

(Action reaction 
pair) 

(b) N

q

;s Block ij yxk incline plane us 
yxk;kA

(c) 

N N

Draw the FBD of Block

SKCSKC

è;ku ls lqu yks FBD (Free Body Diagram) 
cukus dk eryc gS ftl body dh ge FBD 
cuk jgs gS ml ij yxus okys lkjs external 
force fn[kkus gS eryc oks body nwljs yksxks 
ij fdruk force yxk jgh gS ges blls dksbZ 
eryc ughA
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	 Q.	 Draw FBD of all the block in following cases.

(a)

m1
m2N1

N1

N2

m2g
m1g

A/R

m1

m2

;g¡k nksuks block equillibrium es gS rks gj block ij  
we can say 

net mQij okyk force = net uhps okyk force 
N1 = m1g      N2 = N1 + m2g  ⇒    N2 = m1g + m2g

(b)

F M1

M1

M2us M1ij

N ′F

N1

M1g

M2

M1 us M2

ij
N ′

N2

M2g

Nwall
m2

	 Q.	 A cylinder of weight W is resting on a V-groove 
as shown in figure. Draw its free body diagram.

	Sol.	 C

N2

mg

N1

Since, both block 
are in equillibrium so 
mQij okys force = uhps 
okys force and nk,¡ 
okys force = ck,¡ okys 

force
F = N ′        N1 = m1g
N ′ = Nwall      N2 = m2g

F = N ′ = Nwall

TENSION FORCE

	0 It act away from the body towards string.
	0 It is a pulling force.

	 Q.	Draw FBD of mass in following case.

		  (a) 

m m
T

mg

Tmassless
string

		  Here if string is massless then tension at every 
point is massless

		  (b) 

m m

mg

T1 T2

	 Q.	 Find tension in each string if all string are mass 
less.

5kg

10kg

100

T1

50 T2

T2

5kg

10kg T2 = 100 .....(ii)

Solve (i) and (ii)

T1 = 150

T1 = T2 + 50 ....(i)

Both block are in 
equillibrium so mQij okys 
force = uhps okys force

vcs ;s detail es rks eq>s etcwjh es fy[kuk iM+ jgk gS HkkbZ rw 
rks bls direct dj] mQij okyh jLlh dks idM+ ns[k uhps fdruk 
mass yVdk gS (15 kg so, T1 = 150) similarly uhps okyh 
jLlh dks idM+ dj tension fudkyksA

5kg

10kg

T2 = 100

T1 = 150

5kg

15kg

30kg

T1 = 500

T2 = 450

T3 = 300
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	 Q.	 10 kg block is suspended through a string of 
mass 20 kg as shown in figure. Find TA, TB, TC.

	Sol.	 ftl txg tension iwNh gS ns[kks mlosQ uhps total fdruk 
mass gSA

Tc = 100 N

TB = (10 + 10)g = 200 N

TA = 300 N
10kg

A

B

C

TB
mid

20kg

	 Q.	

10kg

15kg

massless

10kg (mall okyh jLlh)
A
B
C

D
E
F

TA = 150
TB = 200
TC = 250
TD = 350
TE = 350
TF = 350

Mall okyh jLlh vcs eryc mass okyh jLlh
	 Q.	 A block of mass m is attached with two strings 

as shown in figure. Draw the free body diagram 
of the block.

q

	Sol.	

mg

T1

q
T2

EQUILIBRIUM okys loky

SKCSKC

vxj body equil es gS rks lcls igys mloQh FBD cukvks 
lkjs forces dks X-Y axis es rksM+yks vkSj fiQj Fnet = 0 
djnks eryc mQij okys force = uhps okys force, left okys  
force = right okys force
If body is in equil 

⇒ Fnet = 0 (Translational equil.) 

  Fx = 0,Σ Fy = 0,Σ Fy = 0Σ

	 Q.	 Body is in equilibrium find θ = ?

6kg

F = 80N

θ

	Sol.	

θ
θ

Tcos

Tsin

T
F = 80

mg = 60

Tsinθ = 80
Tcosθ = 60
  tanθ = 80 = 4
	      60    3

θ = 53

T = 100
Tsin53° = 80

		  or after solving we got = +2 2T F (mg)

M–2 Lami theorem

If F1 + F2 + F3 = 0,  in following case.
F1 F2

F3

θ3

θ1θ2
F1 F2 F3

sinθ1

= =
sinθ2 sinθ3

Let's solve last ques from lami theorem

80

60

θ
T

180–θ 80
sin(180 – θ)

60
sin(90 + θ)

     T
  sin 90=

=

=

=

80
sinθ

60
cosθ
80
60tanθ ⇒ θ = 53

HkkbZ eq>s rks ;s lami theorem ?kfV;k method yxrk gS 
bcz uk rks blls feel vkrh gS vkSj time mruk gh yxsxk 
esus ;g¡k  crk fn;k gS dgha rw ckn es cksys crk;k ughA 
So, i will suggest dh component ysosQ] force 
equate djosQ solve djksA

HkkbZ gluk er ;s 
ques. fiNys 5 
lky esa 4 ckj 

mains us iwNk gSA
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	 Q.	 Sphere is in equil find force applied by inclined 
plane in following figure.

10kg
Equilibrium

30°60°

	Sol.	

mg

10kg

N1 N2
30° 30°

30°

60°

60°

60°

N2 N1

mg = 100

N1cos 30 = N2cos60
N2 sin 60 + N1 sin30 = mg = 100

		  Now you can solve and get N1 and N2 vkSj eu djs 
rks lami theorem ls answer verify dj ysukA

ns[k HkkbZ ques. es string es tension iwNus dk ,d rjhdk gksrk 

gS reading of spring balance similarly normal iwNus dk 

,d rjhdk gksrk gS reading of weighing machine

1

10

Spring Balance

Reading of spring balance
System = T = 100N

2
20kg N = 200

weighing machine  

Reading of weighing machine = N = 200 newton

	 Q.	 Reading of weighing machine in following.

15 kg
15 kg

F = 250 N
weighing machine

N

150

250

Reading of weighing machine will be

N = 250 + 150 = 400N
1  25 kg  2  20 kg  3  40 kg  4  50 kg

	 Q.	Two particles of masses 10 kg and 35 kg are 
connected with four strings at points B and D 
as shown in figure. Find T1, T2, T3

30°

BA
T4

37°

100 N

350 N

T2

T3

C

E

45°

T1

D

	Sol.	
C

E

T1

45°
T2

T2

y

x
T4T4

T3

T3

37°

37°
B

30°

T1

D

350 N

100 N

x

y

		  Analysing the equilibrium of point D:

		  xF 0=∑  or T1 sin 45° – T2 sin 37° = 0� … (i)

		  and yF 0=∑  or T1 cos 45° + T2 cos 37° = 350
� … (ii)
		  Solve both eqn. and get

		  ⇒ T1 = 150 2N  and T2 = 250 N
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		  Similarly for equil of point B
		  T3 cos 30° = 100 + T2 cos 37°
		  T3 sin 30° + T2 sin 37° = T4
		  Put value of T2 = 250, 

& solve both eqn get  
the ans.

vcs D;ksa jks jgk gS eq>s irk calculation eqf'dy 

gS ysfdu advance osQ point of view ls vknr 

Mky ysA ;s ys nks loky vkSj ysA

	 Q.	 A cylinder and a wedge of same masses with a 
vertical face, touching each other, move along 
two smooth inclined planes forming the same 
angle a and β respectively with the horizontal. 
Determine the force of normal N exerted 
by the wedge on the cylinder, neglecting the 
friction between them.

FixedFixed
ba

	Sol.	

a1 cos b

a1 sin b

N cos b

N
N sin a

mg sin a

ba

mg cos a

N cos aa2 sin a

a2 cos a

N

N1N3

a1

mg cos b

		  It is obvious that acceleration of cylinder is 
parallel to the wedge I and acceleration of 
triangular block is parallel to the wedge 2.

		  a2 cos α = a1 cos β� … (i)
		  [constrained relation between the contact 

surface of block and cylinder]
		  N cos β – m1 g sin β = m1a1� … (ii)
	 	 [Newton’s II law for cylinder along the direction 

parallel to the wedge1]
		  m2g sin α – N cos α = m2 a2� … (iii)
	 	 [Newton’s II law for block along the direction 

parallel to the wedge 2]

		  By solving equation (i), (ii) and (iii) we get 

		  2 2
sin cos sin cosN mg

cos cos
 α α + β β

=   α + β 

	 Q.	 The masses of blocks A and B are same and 
equal to m. Friction is absent everywhere. Find 
the magnitude of normal force with which block 
B presses on the wall and accelerations of the 
blocks A and B.

B
37°

A

	Sol.	
aBsin37°aBcos37°

aAsin37°

aAsin37°

aA

Ncos37°

NAB

NAB

N sin 37°

N

NBW
NBW

N

B
mg

mg

N
 c

os
 3

7°

N sin 37°

aB

		  mg – N cos 37 = maB
	 	 [Newton’s II law for block B in vertical 

direction]
		  N sin 37 = maA�
	 	 [Newton’s II law for block A in horizontal 

direction]
		  aB cos 37 = aA sin 37�
		  [constrained relation for contact surface 

between block A and B]
		  By solving above three equations we get 

		  aA = 12g
25

 aB = 9g
25

 N = 4mg
5

		  NBW = N sin 37

		  [Equilibrium of block B in horizontal direction]

		  ⇒ NBW = 
12mg
25
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PULLEY SYSTEM / ATWOOD 
MACHINE

Real Pulley

Ideal Pulley → massless, no friction 
between string and pulley.

T3

T2 = TT1 = T

If pulley is ideal then T3 = T1 + T2 = 2T

5kg

T = 50
T' = 2T = 100

5kg5kg 5kg

50 50

T' 2T
2T

T

T

T

T

T T

	 Q.	

		

m

10kg

Find m
if all mass are
in equilibrium

	             	

4T

2T
2T = mg 2T

T T

mg

100

m

10kg

T = 100
2T = mg
2 × 100 = m × 10
m = 20kg

	 Q.	

		  All masses are in equil 
find unknown mass

m2

m1

10kg

 		 	

T = 100
2T = m1g ⇒ m1 = 20kg
4T = m2g ⇒ m2 = 40kg

4T
4T

2T

2T

T
T

100

m2

m1

10kg

vius eu ls kissi ,d jLlh 
es tension T ekuyks vkSj 
mlosQ according gj jLlh es 
tension fudkyks FkksM+k lk ?kqVuk 
yxk dj dksf'k'k djks dh ckdh 
jLlh es tension T, 2T, 4T 
type vk,A blls calculation 
easy jgsxhA
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	 Q.	 Find acc and normal between blocks.
a a

2kg20N  5N 3kg

	Sol.	 a a

2kg 3kg20  NN  5N

20 – N = 2a N – 5 = 3a

		  Solve and get a = 3, N = 14
		  Method-2: 

		

Fnet
ext

= 20 – 5 = (2 + 3) a
15 = 5a
a = 3

		

a

2kg20 N 

		  N = 14

20 – N = 2 × 3

SKCSKC

HkkbZ tks cPps igyh  ckj NLM i<+ jgs gS 
muosQ fy, ,d cgqr gh important ckr 
crk jgk gq¡ tc Hkh dHkh normal, tension 
;k spring force iwNs ;s ;kn j[kks dh FBD 

cukdj eqn fy[kuh gS (VVI)

	 Q.	 Find acc and normal between blocks.
a a

a

a

2kg

5kg

3kg 5kg70N

 N
30

30N

a = = 4
70 – 30
    10

force applied by 3kg on 5kg

N – 30 = 5a
N = 30 + 20 = 50

	 Q.	 Find acc of each block and tension in string.

2kg 3kg 100N

a a

	Sol.	 2kg 3kg 100

a

T

T = 2a 100 – T = 3a

		  Solve and get a = 20 and T = 40

		
a = 20
T = 40

2kg

2kg

3kg 100N

a a

a = 100 – 0
2 + 3 = 20

T = 2a
T = 40

T

m – 2

	 Q.	 3kg2kg 2kg 70N
T1 T2 T2

	Sol.	

2kg

3kg

a

a

T1

a = 70 – 0
2 + 3 + 2

= 10

T1

T2

T1 = 2 × a = 2 × 10 = 20 

T2 – T1 = 3a
T2 – 20 = 3 × 10
T2 = 50 N

	 Q.	 2kg 3kg 100N
40N

	Sol.	

2kg

a = 12

a = 100 – 40
2 + 3

= 12

T
40 T – 40 = 2 × 12

T = 64

	 Q.	 3kg2kg 5kg 100N20N

a a

T1 T2

find T1 & T2

	Sol.	 a = = 8 
�100 – 20
2 + 3 + 5

T1 – 20 = 2 × 8

T1 = 36

T2 = 60

100 – T2 = 5 × 8
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mm

a

	Sol.	
f

m

mg

a

N

ma
(Pseudo)

mg ≤ (fs)max
mg ≤ mN
mg ≤ mma

g
m ≤ a

lgh ⇒

N = ma� ...(1)
mg = (fs)max = mN

mg = mma

a =
g
m

		  Answer for both the (a) and (b) is same and 

equal to 
g
m

Angle of Repose/Angle of Sliding

vxj eS mQij okyh image es vius gkFk dks mQij mBkrk tkm¡Q 

eryc q increase djrk tkm¡Q rks ftl angle ij ;s mobile 
just uhps fiQlyuk start gks tk,xk ml angle dks ge fiQlyus 

okyk angle dgrs gS cksys rks angle of sliding.

A block of mass m is at rest on a rough incline plane 
making angle q with horizontal. The angle q at wedge 
block is just about to slide down is called angle of 
repose.

When block is just about to slide

mgsinθ

(fs)max

θ     

mgsinθ = (fs)max = µsmgcosθ

µs = tanθ

θ = tan–1 (µs) = angle of repose

If  θ ≤ θs = Rest

θ > θs = Slide down

	0

θ

m

ms = 1
3

Angle of Friction

q

N

F angle f

(fs)max

mg

R

Resultant of N and (fs)max

q = tan–1(ms)

tanq = ms

tanq = 
(fs)max

N

tanq = 
msN
N

tanq = µs =
1
3

qs = 30
q ≤ 30 ⇒ Block Rest
q > 30 ⇒ Block Move
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# काम का डब्बा

	0
m

F

f N

mg

Netcontact force = N2 + f2

	0

10kg
(move)v

fk = µmg

a = =
fk
m

µmg
m = µg (ihNs)

	 Stopping distance fudkyus osQ fy, 3rd eqn of 

motion yxkvks 02 = v2 – 2(mg)x

	0 When block is moving up along the inclined

m
a

θ

ma = mgsinθ + µk mgcosθ

mgsi
nθ

fk

a = gsinθ + µgcosθ
ihNs

v

	0 When block is moving down along the inclined

m

v
q

a = 
gsinθ – µ

gcosθ

Fk

	0

m

θ
mgsi

nθ

F

f

µ

fix

min value of F so that block slide up.

Fmin = mgsinθ + (fs)max

Fmin = mgsinθ + µsmgcosθ.

	0

q

m

mgsi
nq

f

F

fix

	� min value of F to prevent the block sliding 
down

	 F + (fs)max = mgsinq

	 F = mgsinq – mmgcosq  

	 Q.	 In following fig. Find distance travel by block 
before coming to rest.

	Sol.	

10kg

µ = .4

a = µg = 4 (ihNs) = cost.

O2 = (20)2 – 2 × 4 × x

x = 50 m

20m/s

x

Vf = 0

	 Q.	 In the given fig. block is projected along the 
rough incline (m = 0.5) with speed 50 m/s. Find 
distance travel by block before coming to rest.

a

Restt = 
5 se

c

37°

xt = 
0 50m/s

µ = 0.5
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