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1 A XI FIRST TERM ANSWER KEY
. Choose the correct answer.

1) increase 4 times
2) the mass of the satellite

3) Conservation of angular momentum
415

5) V2vo

6) force acting on particle

7)=K

2

8) 1:2

9)2 my?

10) need not to be zero

11) increase

12) normal force exacted by the book on the table
13) momentum

14) -z direction
15) [ML'TY

II. Two Marks.
16) State Kepler’s law of period.

Law of period: The square of the time period of revolution of a planet around the Sun
in its elliptical orbit is directly proportional to the cube of the semi-major axis of the ellipse.
17) What is the difference between sliding and slipping?

Sliding:

« Velocity of center of mass is greater than Rw i.c. Vou > Ro.
« Velocity of transnational motion is greater than velocity of rotational motion.
« Resultant velocity acts in the forward direction.

Slipping:

« Velocity of center of mass is lesser than Ro. i.e. Vew <Rw
« Velocity of translation motion is lesser than velocity of rotational motion.
« Resultant velocity acts in the backward direction.

18) Define couple.

A pair of forces which are equal in magnitude but opposite in direction and separated
by a perpendicular distance so that their lines of actioWat causes a turning
effect is called a couple. ; SR
19) Coefficient of restitution :

Coefficient of restitution defined as the ratio of velocity of separation (after collision) to

velocity of approach (before collision)
Vlsmuofsm'ggetion N
elocity of sep o SR
Velocity of approach Uy Uz

The coefficient of restitution = l
20) Power : : : E
Power is a measure of how fast or slow a work is done. Power is defined as the rate of work ~ \, |y 2.9
done or energy delivered. Power P=work done W/ time taken P=W/t ST i Wedt 0\” E"L Il
21) Define one newton: : !
One newton is defined as the force which acts on 1 kg of mass to give an acceleration
| ms? in the direction of the force. | N/ = ka ne or ' %
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22) Lam’s a theorem:

If a system of three concurrent and coplanar forces is in equilibrium, then Lamis theorem
states that ” the magnitude of each force of the system is proportional to sine of fhieange
between other two forces”.

Proof:
Let F1, F2 and F3 be three coplanar and concurrent forces act at a common point 0 as in

figure.
SamacheerKalvi, Guide

If the point 0 is in equilibrium then according to Lamis theorem.
|F, |aSine
| Fy |aSin B samacheerKalvi.Guide
|F; | @Siny
| A1 _1F]1 _1£]| _constant
sina sinf siny
23) A particle moves in a circle of radius 10 m. Its linear speed is given by vt 3 where tis

in second and visin ms —1.

(a) Find the centripetal and tangenﬁalracceleratfion att=12s.

(b) Calculate the angle between the resultant acceleration and the radius vector.
The linear speed att=2s
v=3t=6ms!
Th e centripetal accelerationatt=2sis

: : ds
Th e tangential acceleration is a; = ;:- =3ms~?

Th e angle between the radius vector with resultant acceleration is given by

a 3
= — = — = 0.833
tan @ 36

ac
6 = tan~*(0.833) = 0.69 radian

In terms of degree 6 = .69 x 57.17° ~ 40°

24) Define the gravitational field. Give its unit.
The gravitational field intensity E—1 at a point is defined as the gravitational force
experienced by unit mass at that point. It’s unit N kg!,
III. Three Marks
25) State Newton’s Universal law of gravitation.
The gravitational force between two masses is directly proportional to the product of
masses and inversely proportional to square of the distance between the masses.
26) How will you measure the diameter of the Moon using parallax method?

>
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Le 0'is the angular diameter of moon
d —is the distance of moon from earth -

R sih
J \\, /

d G ;
o AL
- N oA AN : T N
‘ . X/ Pa! y ( ! -
( \z > - /g / ; Pt
) Y = ';/" / /) // ",//
Earth o = Ao sy
Diameter of moon D = d.0 PRt ]

by knowing 6, d, diameter of moon can be calculated G 3/

27) Find the dimensions of mass in terms of Energy, length and time.
Let the dimensions of Energy, Length and Time be [E],[L],[T] respectively. s A
(v = 3

We know that Force = mass x acceleration %}f
Force Work done (or) Energy F - Na
Mass = = : SEne T
3 acceleration acceleration xdisplacement e __E_,_, - __fhi};g-—w T]
- Energy (E] o OQ/\‘S” g
m| = —
[acceleration](displacement] LT -2|(L] EE j

~ ey = (B : Fijf

=L

28) Define velocity and speed. e )
Velocity — Velocity is defined as the rate of change of position vector with respect to time
(or) defined as the rate of change of displacement. It Is a vector quantity.
Displacement

Time
SamacheerKalvi.Guide
=

|

Velocity=

V=

S

Unit — ms™
Dimension~[LT]

Speed — Speed is defined as the rate of change of distance. It is a scalar quantity.

: Distance
Speed = on SamacheerKali Guide
Unit-ms -
Dimension—{LT™]

29) Explain the various types of friction suggest a few methods to reduce friction.
There are two types of Friction:

(1) Static Friction: - . .

Static friction is the force which opposes the initiation of motion of an object on the surface.
The magnitude of static frictional force f; lies between

0<fs<usN

where, ps — coefficient of static friction
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(2) Kinetic friction:

The frictional force exerted by the surface when an object slides is called as kinetic friction.
Also called as sliding friction or dynamic friction,

fi — N

where uy — the coefficient of kinetic friction

N — Normal force exerted by the surface on the object

Methods to reduce friction:
Friction can be reduced

« By using lubricants

+ By using Ball bearings
o By polishing

» By streamlining

30) Under what condition will a car skid on a leveled circular road?
On a leveled circular road, if the static friction is not able to provide enough

centripetal *force to turn, the vehicle will start to skid ps<v2rg

31) Explain the characteristics of elastic and inelastic collision Elastic collision:

In a collision, the total K.E of the bodies before collision is equal to the total K.E. of
the bodies after collision, then it is an elastic collision.
Total K.E. before collision = Total K.E. after collision

Inelastic collision:
In a collision, the total K.E. of the bodies before collision is not equal to total K.E.

after collision then it is called as inelastic collision Even though K E. is not conserved but
total energy is conserved. After collision of the two colliding bodies stick together such
collision are called as perfectly inelastic a plastic collision.
32) Define center of gravity.

The center of gravity of a body is the point at which the entire weight of the body acts,
irrespective of the position and orientation of the body.
33) State conservation of angular momentum?

When no external torque acts on a body, the net angular momentum of a rotating rigid
body remains constant.
IV. 5 Marks
34) a) State and explain work energy principle Mention any three examples for it.
Law:
Work done by a force on the body changes the kinetic energy of the body, ie change in K.E. =
work done. This is called work energy theorem.
Proof:
Consider a body of mass m at rest on a frictionless horizontal surface. The work done (W)
done by the constant force (F) for displacement (S) in the same direction is W =FS — (1)
The constant force is given by F = ma — (2)
We know that v = u? + 2a
vz —u?

2s

Substituting In equ (2)

ce (5]~

Substituting (3) In (1)
v —u?
w= m( S

W = % m (v*-u?)
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\\‘\- 12 mv? = 172 mu?

Here the term 1/2 mv? indicates K. E.

72 mv?* ~ |/ 2mu? = AK (change in K.E.)

W= AK

Hence proved

Examples:

1. A moving hammer drives a nail into the wood. Being in motion, it has K.E. or ability
to do work. :

A fast moving stone can break a windowpane. The stone has K.E. due to its motion
and so it can do work.

3. The kinetic energy of air is used to run windmills.

[§%)

b) Derive the equations of motion, range, and maximum height reached by a particle
thrown at an oblique angle 0 with respect to the horizontal direction.

Answer:

Consider an object thrown with an initial velocity u at an angle 0 with horizontal.

A SamacheerKalvi.Guide
u A ucosh = uy
-~}
@
-]
]
=>
h max . u =u cosd
]
0 >
u =u cosB

Then initial velocity is resolved into two components
= u cos 0 horizontally and
= u sin 0 vertically
At maximum height uy = 0 (since acceleration due to gravity is opposite to the dll'CCthIl of
the vertical component).
The Horizontal component of velocity
ux = u cos 0 remains constant throughout its motion.
hence after the time t the velocity along the horizontal motion
V( = Ux + axt
=ux =cos 0
The horizontal distance travelled by the projectile in a time ‘t’ is Sx = uxt + 1/2 a\t%,
Here Sxy=xux=ucos 6
ax=0
~x=ucosOt (1)
s~ t=xucos@ - . (2)
For vertical motion
V = Uy ¥ ayt
Here vy = vy
uy=usin 6
S
=usinO-—gt
The vertical distance travelled by the projectile in the same time ‘t’ is

Sy=U
y = S Qilg/ Send Me Your Key Answer to Our email id - Padasalai.net@gmail.com
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Sy=y,Uy=usinOay=-g
y=usin6t-1/2 gt (4)
Substituting the value of t in (4) we get equation:
2
y=usinf—= --]—g—x—
ucosf 2° u’cos’6
SamacheerKalvi. Guide
] T
y=xtanf-—g———roH
u cos* @

Which indicates the path followed by the projectile is an inverted parabola.

Expression for Maximum height:

The maximum vertical distance travelled by the projectile during its motion is called
maximum height.

We know that

Vy? = Uy? + 2ay8

Here uy=usin 0, ay=—g, s = hmax

vy=10

0=u?sin?8 + 2(-g) h

max
0=u’sin?@-2gh__ -
2gh_ =u’sin?6
SamacheerKalvi.Guide
u*Sin’ @
max 2g

Expression for horizontal range:

The maximum horizontal distance between the point of projection and the point on the
horizontal plane where the projectile hits the ground is called horizontal range.
Horizontal range = Horizontal component of velocity x time of flight
R=ucosfxtr— (1)

Time of flight (tr) is the time taken by the projectile from point of projection to point the
projectile hits the ground again

w.kt=Sy=uytr+ 1/2 ay t?)

Here Sy=0uy=usin0,a,=-g

0=usin6tr—1/2g t%

1/2 gt t*r=usin O t¢

_ 2usin@

L P - (2)
Substituting (2) In (1) we get
R= ucos@x2usin@
g
R=2u sinfcos @
_—‘g 5
SamacheerKalvi.Guide

2
=L-25in9 cosO

2
= ~"2—sin 20 [-- 2sin@cos@ = sin 20]
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Here k is the dimensionless constant.
Rewriting the above equation with
dimensions

3 [T'] = [M*] [L*] [LT-2)°
| [M°L°T?] = [M® L= T-%]
Comparing the powers of M, L and T

on both sides, a=0, b+c=0, -2¢=1

Solving for a,b and ca = 0,b =1/2, and
c=-1/2

From the above equation T = km°
(H/lg>lll

v
A=
T=k|—| =k /f
[g) 7
Experimentally k = 27, hence T =27 ,%

b) Explain the variation of g with depth from the Earth’s surface.
Let us consider a particle of mass m which is in a deep mine on the Earth. Let the depth of

the mine as d. To calculate g’ at a depth d, consider the following points.

%

" SamacheerKalvi.Guide
Particle in a mine

g = g(l-id") ie,g<g
The part of the Earth that is above the radius (Re — d) do not contribute to the acceleration.
The result is proved earlier and is given as GM
g’ = GM'(Re—d)2
M’ is the mass of the Earth of radius (Re — d)
Assuming the density of Earth p to be constant,

p=MV
Where M is the mass of the Earth and V its volume, Thus,
Ml
P=
M _ M
VoV

r— M <
and M’' = VV
M

4
%uRi )(?"(R‘-d)s)
SamacheerKalvi.Guide
M'= %(Rc T d)a

2
I

g’: GM—7—7F

d
= g(1-%)
Here also g'< g. As depth increases, g’ decreases.
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36) a) Arrive at an expression for elastic collision in one dimension and discuss various
cases.
e o 4 SamacheerKalvi.Guide

ager-

Before collision
ug> Uy) “After collision

Consider two elastic bodies of masses mi and m; moving in a straight line (along positive
direction) on a frictionless horizontal surface. In order to have collision assume m; moves

faster than m;.

Let U and | be the initial velocities of mi and m respectively. (u; > uz). After collision let
the masses m; and m, moves with velocities vi and vz respectively.
Incase of elastic collision both linear momentum and kinetic energies are conserved

= from law of conservation of linear momentum

Total momentum before (Pi)

collision = Total momentum afer collision (Pf)

miu; + mpuz = myvy + mpva — (1)

mi(u; — vi) = ma(v2 —u2 — (2)

Further

Total K.E. before collision (KE;) = Total K.E. after collision (KEs)

% m,u,® + % m,u,? = %mtvxz"' % m,V,
m, (u2= v, = m, (u,2-v,%) = (3)
m, (U, +v)) (u,-v,) =m, (u,+ v,) (u,- vz) - (4)

Dividing % SamacheerKalvi.Guide

2 (0 +,) (W) o (w0, + ) (4, ~7)
PN A7

u+v, =v,+u,

rearranging

u-—w=-wVi-v2) > (5)

From this it is dear that for any elastic collision, relative speed of two elastic bodies after the
collision has the same magnitude as before collision but in opposite direction.

Rewriting the above equation for v; & v,
vi=vatuw—u — (6)
(or)
v2=vitu—w — (7)
To find velocities of vi & v2
Substituting (7) in (2)
mi(u; —vi) =ma(vi + U1 —u2 —up)
mi(u; — vi) = ma(vi +u —2u)
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W~ T TR Y

-

o

BT ETES FFE Y TR



https://whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m

‘www.PadasararNet o ' www.Trb Tnpsc.Com

mifdl = myvy = mavy + mou - 2m>U;

mill —mau; + 2mpuy = mivi + mayv)

w(My —my) + 2moup = vi(mi + my)

(m, -m,) 4 m,u,

(m+m,) ' " (m,+m,)
SamacheerKalvi.Guide

m, —-m 2m
vy = ——2 2
! [m,+m2]u'+(m,+m2]w§-’@)

Similarly by substituting (6) In (2)
2 2
v2=[mz mx)..z+[ | J > (9)
ml + mz m] a5 m2

Case 1:
When bodies have same mass is m; = mz = m

2
v, =(0)u, + (%]u,

v, =

Vi =U,  samacheerKalvi.Guide

v, = (%—] u,+(0)u,

=Yy

The velocities get interchanged.

Case 2:

When both bodies have same mass m; = m; = m, but second body at rest in uz =0
vi=0,v2=u

After collision the first body comes to rest and the second body moves with the velocity of
first body.

Case 3%

The first body very much lighter than the second body in m; << mz, ml m2 << 1.
the ratio m1 m2 = ( and also second body at rest, (u2 = 0)

Dividing numerator and denominator of equation 8 by m;

my 1 A 4
v, | 22— |u,+ (0)

1
sl +1
m, R L)

1) SamacheerKalvl,Gulde
1

0-
v, = ( 1w
Vi oty
Similarly dividing numerator and denominator of equation 9 by m;
2 .

L
v, = +u,+0

SamacheerKalvi.Guide
2
2 1140

v,=0
From this, the conclusion arrived is the first bpdy which is lighter returns back (rebounds) in
opposite direction with the same initial velocity as it has a negative sign. The second body
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Case 4 :
The second body is very much lighter than the first body.
m> << m, then the ratio = 0 m2 m! and also if the target is at rest ie second body at rest (uz =

0)

1-T 2™ ie numerator and denominator by m
v, = T fu, +{ —=L {0)
1+ 142
m, m,

SamacheerKalvi.Guide

Similarly dividing equ (9) numerator and
denominator by m,

b) Explain the need for banking of tracks.
In a leveled circular road skidding mainly depends on the co-efficient of static friction ns. The

coefficient of static friction depends on the nature of surface which has a maximum limiting
value. To avoid this usually “the outer edge of the road is slightly raised compared to inner
edge”. This is called banking of roads or tracks. The angle of inclination called banking

angle.
SamacheerKalvi.Guide

Let the surface of the road make angle 6 with horizontal surface. Then the normal force
makes an angle 6 with vertical. When the car takes a turn, two forces are acting on the car.
(a) Gravitational force mg (downwards)

(b) Normal force N (Perpendicular to surface). :
Normal force ‘N’ can be resolved into two components N cos 6 and N sin 6 and balances
downward gravitational force.

N sin 6 provides necessary centripetal acceleration, According to II law

N cos 6 = mg

N sin 6 = mv2r

Dividing the above equations,

tan 6 = v2rg

V = rgtan0 — /

». The banking angle 6 and radius of curvature of the road or track determines the safe speed
of car at the turning.

If the speed exceeds this safe limit, then it starts to skid outward but the frictional force
comes into effect and provides an additional centripetal force to prevent outward skidding.
But at the same time if the speed is less than the safe limit it starts to skid inward and again
frictional force come into effect which reduces centripetal force to prevent inward skidding
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HQwever if the speed of the vehicle is sufficiently greater than the correct speed the frictional
force cannot stop the car from skidding. So to avoid skidding in circular road or tracks they
are banked.

37) a) State and prove parallel axes theorem.

Parallel axes theorem states that the moment of Inertia of a body about any axis is equal to
the sum of its moment of Inertia about a parallel axis through its center of mass and the
product of the mass of the body and the square of the perpendicular distance between two
axis.

D A

N
v
. 2
®

B
SamacheerKalvi.Guide

Let L. be the moment of Inertia of the body of mass m about an axis (AB) passing through the
center of mass. :

Let I be the moment of Inertia of a parallel axis (DE) at a distance d from AB is

[=1Ic+ Md?

Proof:

Consider a rigid body as in figure. Let Ic be the moment of Inertia of the body about an axis
AB passing through center of mass c.

DE is another axis parallel to AB at a perpendicular distance d from AB. Let I be the moment
of Inertia about the axis DE. :
Consider a point P of mass ‘m’ on the body at a distance, x from c.

The moment of Inertia of the point mass about the axis DE = m(x+d)>.

The moment of Inertia I of the whole body about

DE=1=) m (xtd)?

[=Y m(x*+d*+2xd)

[=) mx*+ md? + 2mxd

[=> mx?+) md?+2d ) mx

Here Y, mx?> = moment of Inertia of the body about the center of mass

L= mxe

The term Y'mx = 0, because x can take positive and negative values w.r. to the axis AB.

[ =1+ Imd?

but Ym =M

v1=1+Md?

Hence proved :

b) Prove that at points near the surface of the Earth, the gravitational potential energy
of the object is U = mgh. ?
Let us consider the Earth and mass system, withr, the distance between the mass ‘nr and the
Earth’s centre. Then the gravitational potential energy,

U=GMemr ... (1)

Here r = R + h, where Re is the radius of the Earth, h is the height :

U=-G Mem(Re+h) ... 2) 1t aboxe e Bantigcyrtace.
If h << R, equation (2) can be modified as
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M.m
(] +hi R,)

SamacheerKalvi.Guide

U=-Gy

R)7 )

38) a)

Ccntnpeml force

It is a real force whlch is eterted on

the body by the external agencies

like gravitational force, tension in the

string, normal force etc.

Acts in both inertial and non-inertial

frames

It acts towards the axis of rotation

or centre of the circle in circular motion
IF ,= mw'r = ﬂi

i r
Real force and has real effects

Origin of centripetal forceis interaction
between two objects.

In inertial frames centripetal force
has to be included when free body
diagrams are drawn.

s Centnfugalforce

www.Trb Tnpsc.Com

It is a pseudo force or ﬁctmous force wh:ch
cannot arise from gravitational force, tension
force, normal force etc. -

Acts only in rotating frames (non-inertial frame)

Itacts outwards from the axis of rotation or radially
outwards from the centre of the circular motion

mv?

]F = mw* r=—

Pseudo force but has real effects

Origin of centrifugal force is inertia. It does not
arise from interaction.

In an inertial frame the object’s inertial motion

appears as centrifugal force in the rotating frame.

In inertial frames there is no centrifugal force,

In rotating frames, both centripetal and:
centrifugal force have to be included when free:

body diagrams are drawn.

Table 5.2 Différent typesiofEquilibritim:and their|Gonditions:
Typeof | i ; | Conditions =
equilibrium e
& Translational |= Linear momentum is constant.
 \ equilibrium |= Net forceis zero.
| ( Rotational |m Angular momentum is constant.
\_equilibrium |= Net torque is zero.
-~ Static ® Linear momentum and angular momentum are zero.
| equilibrium |® Net force and net torque are zero.

RS il L

R i T | AR A RS . I W laN o ol B ARG A TE AT iGN s

/'\ Dynamic = Linear momentum and angular momentum are constant.
“equilibrium [= Net force and net torque are zero.

Stable ® Linear momentum and angular momentum are zero.

equilibrium |= The body tries to come back to equilibrium if slightly dlsturbed and
released. :

\ = The centre of mass of the body shlﬁs slightly higher if disturbed from

~ equilibrium. i
= Potential energy of the body is minimum and it increases if disturbed.
Unstable ® Linear momentum and angular momentum are zero.
equilibrium |= The body cannot come back to equilibrium if slightly disturbed and
\ released. :
~|= The centre of mass of the body shifts slightly lower if disturbed from
equilibrium.

» Potential energy of the body is not minimum and it decreases if disturbed.
Neutral ® Linear momentum and angular momentum are zero. "
equilibrium = The body remains at the same equnhbnum if slightly disturbed and

\ released.

= The centre of mass of the body does not shift higher or lower if disturbed
from equilibrium,

Potential energy remains same even if disturbed.
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https://whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Form", "isBackSide": false }

