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TENTATIVE ANSWER KEY
XI1-PHYSICS TOTAL MARKS: 70
Q.N PART -1 MARKS
TYPE-A TYPE-B
1. |[b)(250+5)Q b) increases 1
2. | b)increases C) 6% 1
3. |d)zero a)va 1
T’t
4. |a)1.0m d) 2ms™ 1
5. |¢)100Hz and 6m b) pure rotation 1
6. |d)2ms® a) 1.0m 1
7. | b) pure rotation Q) [k 1
) ~
8. | c) Carbon-di-oxide a) increase 4 times 1
9. | a) decrease and increase d) zero 1
10. |a)va a) decrease and increase 1
ﬁ
11. |[c) 6% ¢) Carbon-di-oxide 1
12. |a) Jkg K" ¢) 100Hz and 6m 1
13. d) [Xe d) adiabatic 1
8k
14. | d) adiabatic b) (250 +5) Q 1
15. | a) increase 4 times a) Jkg “K* 1
PART -1I
16. | Which one of these is more elastic, steel or rubber? Why?
¢ Steel is more elastic than rubber. If an equal stress is applied to both steel and 2
rubber, the steel produces less strain. So the Young’s modulus is higher for
steel than rubber. The object which has higher young’s modulus is more
elastic.
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17.

Vector Give examples:
[t is a quantity which is described by both magnitude and direction.

Eg: Force, velocity, displacement.

18.

Given: r = 10m, v = 50ms™, m = 60kg.
mvz

sol: F =
T
_60><50><50

10
=15,000N (without unit reduce % mark)

k%3

Yo

19.

Brownian motion
Brownian motion is due to the bombardment of suspended particles by

molecules of the surrounding fluid.

20.

Givendata, R=15m, ®=3rads?1, Vey=5ms?
sol = Vwsot = Rw
=1.5x3
=45ms*

Vem > Roo, itis not pure rolling but sliding

Y
Y
Ya
Y

21.

Free oscillation:

When the oscillator is allowed to oscillate by displacing its positon from
equilibrium positon, it oscillates with a frequency which is equal to the natural
frequency of the oscillator. Such an oscillation or vibration is known as free
oscillation or free vibration. In this case, the amplitude, frequency and the energy
of the vibrating object remains constant.

22.

Coefficient of restitution
% Itis defined as the ratio of velocity of separation (relative velocity) after
collision to the velocity of approach (relative velocity) before collision,

(or)

velocity of separation (after collision)  _ (v, —v,)

~ velocity of approach (before collision) (v, —u,)

23.

The limitations of dimensional analysis

+*¢ This method gives no information about the dimensionless constants in
the formula like 1, 2,........75,e, etc.

¢ This method cannot decide whether the given quantity is a vector or a
scalar.

¢ This method is not suitable to derive relations involving trigonometric,
exponential and logarithmic functions.

¢ It cannot be applied to an equation involving more than three physical
quantities.

¢ It can only check on whether a physical relation is dimensionally
correct but not the correctness of the relation. For example using

: : : 1 o :
dimensional analysis, s = ut +3 at?is dimensionally correct whereas the

. 1 .
correct relation is s = ut +Eat2 (Any 2 points)

24,

Given data: W = -30 kJ = -30,000 J, Q = -5 k cal= -5 x 4184J = -20,920]
AU=Q - W
= -20,920J — (-30,000 J)

=9080J (without unit reduce %2 mark)

b%)
b%)
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PART 111

25.
Let us consider a rigid body rotating about a fixed axis. Figure
5.29 shows a point P on the body rotating about an axis
perpendicular to the plane of the page. A tangential force F is

applied on the body.

It produces a small displacement ‘ds ‘on the body. The work
done (dw) by the force is,
dw =Fds

As the distance ds, the angle of rotation d6 and radius r are related by
the expression,
ds=rdé
The expression for work done now becomes,
dw=Fds; dw=F r do

The term (Fr) is the torque 1 produced by the force on the body.
dw =td6

This expression gives the work done by the external torque T,
which acts on the body rotating about a fixed axis through an
angle d®.

The corresponding expression for work done in translational

motion is,

dw =Fds

1/2

1/2

26. | The variation of g with altitude.

% Consider an object of mass m at a height h from the surface of
the Earth. Acceleration experienced by the object due to
Earth is

G

£ (R, + h)?
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h
"~ ol 12—

We find that g" < g. This means that as altitude h increases the acceleration due to
gravity g decreases.

1h

1h

27.

The factors affecting the surface tension of a liquid:
< Contamination or impurities :
The presence of any contamination or impurities considerably affects the
force of surface tension depending upon the degree of contamination.
+» Dissolved substances :
The presence of dissolved substances can also affect the value of surface
tension.
Eg: A highly soluble substance like sodium chloride (NaCl) when
dissolved in water (Hz0) increases the surface tension of water.
Electrification:
When a liquid is elecirified, surface tension decreases. Since external
force acts on the liquid surface due to electrification, area of the liquid
surface increases which acts against the contraction phenomenon of
the surface tension. Hence, it decreases.
Temperature:
The surface tension decreases linearly with the rise of temperature.
For a small range of temperature, the surface tension at Ttat t °C is

7
L4

*.
L X4

Ti=To(1—a?)
Where, Tois the surface tension at temperature 0°C and « is the
temperature coefficient of surface tension.

At critical temperature of water is 374°C, the surface tension is zero

(Any 3 points)
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28.

The relation between the average kinetic energy and pressure:

*¢ The internal energy of the gas is given by
U == NkT
2

% The above equation can also be written as

PV

9 | W

since PV = NkT

20 2

——=—u

«+ From the equation, we can state that the pressure of the gas is equal to two
thirds of internal energy per unit volume or internal energy density

)

5
U= —
(u="

e Writing pressure in terms of mean kinetic energy density using equation

1 I =
P=—nmv’=_—pv’
3 3

where p = nm = mass density (Note n 1s number density)

e Multiply and divide R.H.S of equation by 2, we get

e From the equation, pressure is equal to 2/3 of mean kinetic energy per unit volume.

1h

%3

29.

Forced oscillation:
Any oscillator driven by an external periodic agency to overcome the

damping is known as forced oscillator or driven oscillator. In this type of
vibration, the body executing vibration initially vibrates with its natural
frequency and due to the presence of external periodic force , the body
later vibrates with the frequency of the applied periodic force. Such
vibrations are known as forced vibrations.

Example: Sound boards of stringed instruments.

30

Given data:  y;,=5sin(240xt), y,=4sin(244nt)
2nf1-240n, . ;=120 Hz 2nf,-244n, . f1-122 Hz

Number of beats produced per second = | f1- |
=|120-122]

=| -2| = 2(beats per second) (without unit reduce %2 mark)

31.

Fundamental quantities:

Fundamental or base quantities are quantities which cannot be expressed in terms
of any other physical quantities.

Example: length, mass, time, electric current, temperature, luminous intensity and
amount of substance.

1%

SHRI VIDHYABHARATHI MAT.HR.SEC.SCHOOL, SAKKARAMPALAYAM- 99655 - 31727

Kindly Send Me Your Study Materials To Us Email ID: padasalai.net@gmail.com



https://www.padasalai.net/
https://www.padasalai.net/

www.Padasalai.Net www.TrbTnpsc.com

Derived quantities:

Quantities that can be expressed in terms of fundamental quantities are called
derived quantities.

Example: area, volume, velocity, acceleration, force.

1%

32.

Law of conservation of energy:
% The law of conservation of energy states that energy can neither be
created nor destroyed. It may be transformed from one form to
another but the total energy of an isolated system remains constant.

% When an object is thrown upwards its kinetic energy goes on
decreasing and consequently its potential energy keeps increasing
(neglecting air resistance). When it reaches the highest point its
energy is completely potential. Similarly, when the object falls back
from a height its kinetic energy increases whereas its potential energy
decreases. When it touches the ground its energy is completely
kinetic. At the intermediate points the energy is both kinetic and
potential as shown in Figure .When the body reaches the ground the
kinetic energy is completely dissipated into some other form of
energy like sound, heat, light and deformation of the body

- A U=mgh KE=0,E=U

Y
J*B U O, KE 0 E=U+KE

=3

C U=-0 KE 0 E=KE

% The energy transformation takes place at every point. The sum of
Kinetic energy and potential energy i.e., the total mechanical energy
always remains constant, implying that the total energy is conserved.
This is stated as the law of conservation of energy.

Yo

b3

33.

Given: u=5ms?, 0=30°

2 cin 2
sol: hmax = w
29
_ 5x5xsin?300
T 2x98
=0.318m

25in260
Range _ u’sin

_ 5x55in2x30% _ 5x5 sin60°

9.8 9.8
=2.209=2.21m

1172

112
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PART -1V

34.

Given

Frequency of vibrating string v depends on applied force F. length [,

. m 1 F
and mass per umt length T brove that v o n \/;
TR R S —— (1) 1
Substituting dimensions on both sides
MLOTY] = [L]* MLTZP ML = [ MP LD T2 Me 1]
— [1\'1:1]"'2 La"'h—ﬂ T-lb] 1
Equating powers on both sides
b+tec=0a+b-c=0-2b=-1 1
This impliesb=" c=-*anda=-1
Subs. a. b and ¢ in equations (1) we get
val PP m™?
1 |F
vas \/; [hence proved|
Bernoulli’'s theorem for a flow of incompressible, non-viscous, and
or streamlined flow of fluid.
% According to Bernoulli’s theorem, the sum of pressure energy, kinetic
34. energy, and potential energy per unit mass of an incompressible, non- 1
(b) viscous fluid in a streamlined flow remains a constant. Mathematically
o Lilpe s gh = constant
p 2
A
ha 3
- Ya
¢ Letus consider a flow of liquid through a pipe AB as shown in Figure
Let V be the volume of the liquid when it enters A and a time r which is
equal to the volume of the liquid leaving B in the same time.
¢ Let ag, va and P4 be the area of cross section of the tube, velocity of the
liquid and pressure exerted by the liquid at A respectively.
¢ Let the force exerted by the liquid at A4 is
FA = Paaa
¢ Distance travelled by the liquid in time t is
d=vat
#* Therefore, the work done is
s W =Fud = Paaava t But aAvAt = aad =V, volume of the liquid entering at
A. Thus, the work done is the pressure energy (at A), W = Fad = P4V 1/
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¢ Since m is the mass of the liquid entering at A in a given time, therefore,
pressure energy of the liquid at A is

E,=PV=PVx

m

m

_nri
P

¢ Potential energy of the liquid at A,
PE,=mgh,.
¢ Due to the flow of liquid. the kinetic energy of the liquid at A,
KEa =" mVy’
¢ Therefore, the total energy due to the tlow of liquid at A, Ex = EP + KE4 + PE4
E, m% - % mv; +mgh,
o Similarly, let ap, vg, and Pp be the area of cross section of the tube, velocity of the liquid, and
pressure exerted by the liquid at B. Calculating the total energy at Ep, we get

P, 1
— B 7
E,= m1—) b~ mvy + mg h,

¢ From the law of conservation of energy,

E,=E,

P, 1 P, 1,

m—~+—mv, + mgh, =m— + —mv,+mgh,

) )
p 2 p 2

Byl =2l tant
-4 —v,+gh,=—+4—v,+gh,=constan
. P 2 A A P 2 B B ¢

0.0
P11,
~+-V2+ gh = constant
p

When, h=0

P 1
¢ —+—v2 = constant
pg 29

1h

%3

35.

State and Explain Work energy principle. Mention any three examples
for it.
¢ The work done by the force on the body changes the kinetic energy of
the body. This is called work-kinetic energy theorem.
% The work (W) done by the constant force (F) for a displacement (s) in the

same direction is,

The third equation of motion can be written as,

vZ=u2+2as

2,2

vTu

a=
2s

Substituting for a in equation (2)
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Fem(50) - @)

Substituting equation(3) in (1)
(v u?
wem($s)-(555)
W=mv2-2mu?
2 2
The expression for kinetic energy:
% The term % mvZ2 in the above equation is the kinetic energy of the body of
mass (m) moving with velocity (v).
<> KEéva
¢ Kinetic energy of the body is always positive. From equations (4) and (5)

AKE = irmf?‘ — ilnu2
2 2

Thus, W=AKE

The expression on the right hand side (RHS) of equation (6) is the change
in kinetic energy (AKE) of the body.

The work-Kkinetic energy theorem implies the following.

1. If the work done by the force on the body is positive then its kinetic
energy increases.

2. If the work done by the force on the body is negative then its kinetic
energy decreases.

3. If there is no work done by the force on the body then there is no
change in its kinetic energy, which means that the body has moved at

constant speed provided its mass remains constant.

35.
(OR) COP:
b) COP is a measure of the efficiency of a refrigerator. It is defined as the ratio of

heat extracted from the cold body (sink) to the external work done by the

compressor W.
-5=2
COP=p = ==
The working of a refrigerator:

A refrigerator is a Carnot’s engine working in the reverse order.

The working substance (gas) absorbs a quantity of heat QL. from the cold
body (sink) at a lower temperature Ti. A certain amount of work W is done
on the working substance by the compressor and a quantity of heat Qy is

rejected to the hot body (source) i.e, the atmosphere at Th.
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Working Principle:

(a) A

Hot reservoir
(room temperature
of kitchen)

Q, T
W

oo | +—
QLT

Cold reservoir
(inside of refrigerator)

When you stand beneath of refrigerator, you can feel warmth air. From the
first law of thermodynamics , we have

Q, +W=Q,
As a result the cold reservoir (refrigerator) further cools down and the
surroundings (kitchen or atmosphere) gets hotter.

%3

36.
a) | Explain the motion of blocks connected by a string in Vertical
motion
¢ Consider two blocks of masses m1 and mz (m:> mz)
connected by a light and inextensible string that passes over
a pulley as shown in Figure

Free body diagram

) v

3 pr T
mo aT
mzg T * ml

X onm

m4 ak 2

(mq=>mp) l
m,g m,g

¢ Let the tension in the string be T and acceleration a. When

the system is released, both the blocks start moving, m2
vertically upward and m1 downward with same acceleration
a. The gravitational force m1g on mass m1 is used in lifting
the mass m2.

¢ The upward direction is chosen as y direction. The free body

diagrams of both masses are shown in Figure
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% Applying Newton’s second law for mass m2
Tj — m, g = m,aj
¢ The left hand side of the above equation is the total force that
acts on m2 and the right hand side is the product of mass and
acceleration of m2 in y direction. By comparing the

components on both sides, we get
¢ Similarly, applying Newton'’s second law for mass m1
Tj—m,gj = —m,aj
% As mass m1 moves downward (- j ), its acceleration is along

(- j ) By comparing the components on both sides, we get

T —mg=—ma

% Adding equations (1) and (2), we get

m,g —m,g = ma+ n,a
(ml —m,)g = (m +m,)a

¢ From equation (3), the acceleration of both the masses is
(a2
m, + m,
% If both the masses are equal (m1 = m2), from equation a = 0
This shows that if the masses are equal, there is no
acceleration and the system as a whole will be at rest.

% To find the tension acting on the string, substitute the

acceleration from the equation (4) into the equation (1)

m, —m
T—-m,g=m, ——=
m, + m,

T_m2g+m2(u]g
m1+m2

% By taking m2g common in the RHS of equation (5)
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' i, —
T=m,g|l 1+ ———=
_ 4,

ml+m2+mlmzj

Tng[

e, + i,

T _( 2m,m, .]g 1
ml + mz
36
(OR) State and explain Kepler’s three Laws of Plantary motion
b) Law of orbits:

Each planet moves around the Sun in an elliptical orbit with the
Sun at one of the foci.

The closest point of approach of the planet to the Sun ‘P’ is called
perihelion and the farthest point ‘A’ is called aphelion (Figure 6.1).
The semi-major axis is ‘a’ and semi-minor axis is ‘b’.

Law of area: The radial vector (line joining the Sun to a planet)
sweeps equal areas in equal intervals of time.

White shaded portion is the area DA swept in a small interval of time Dt,
by a planet around the Sun.

Since the Sun is not at the center of the ellipse, the planets travel faster 1
when they are nearer to the Sun and slower when they are farther from
it, to cover equal area in equal intervals of time.

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.

T? ocad 2
T2
—= constant
a

T is the time period of revolution for a planet and a is the semi-major
axis. Physically this law implies that as the distance of the planet from
the Sun increases, the time period also increases but not at the same rate.

Planet’s Orbit

AN ELLIPTICAL ORBIT OF A PLANET '

One Month (At)

g /Aplanet
Radial vector
Sun s

One Month

Both areas (AA) are equal
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37.

(a)

The kinematic equations of motion for constant acceleration.
¢ Consider an object moving in a straight line with uniform or constant
acceleration ,a“ Let u be the velocity of the object at time t = 0, and v be
velocity of the body at a late time t.
Velocity - time relation
% The acceleration of the body at any instant is given by the first
derivative of the velocity with respect to time,

a:ﬂ or dv = a dt

dt
Integrating both sides with the condition that as time changes from 0 to t, the

velocity changes from u to v. For the constant acceleration,

t w

j;dﬂv = ja dt = a J.clt:‘) [v] :-:I[t];
i (0]

v—u=at (or) v=u+at
Displacement - time relation

¢ The velocity of the body is given by the first derivative of the
displacement with respect to time.

1s
v=2 or ds = vdt
dt

and since v = u + aft,

We get ds = (u + at ) dt

Assume that initially at time t = 0, the particle started from the origin. At a later
time t, the particle displacement is s. Further assuming that acceleration is time
independent, we have

fOSds=f0tudt+f0tatdt

1
s=ut + Eat2

Velocity — displacement relation
(iii) The acceleration is given by the first derivative of velocity with respect to time.

dv B dv ds = dv

— £ v
dt ds dt ds

[since ds/dt = v] where s is displacement

d =

traversed.

A 2 i 1 dv?
This is rewritten as a = — or ds = i{f( v?)
2 ds 2a

Integrating the above equation, using the fact when the velocity changes from uzto
v, displacement changes from 0 to s, we get

_D[d; — l 1{1 d(v?)

_L -
_Za(l u)

. 2 2
SoVT=u +2as

L8

11/2
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We can also derive the displacement s in terms of initial velocity u and final
velocity v. From the equation we can write,

at=v-u

Substitute this in equation, we get

5 = ut+%(v—u)t
. (u+v)t
2

1/2

The expression for mean free path of the gas.

¢ Usually the average speed of gas molecules is several hundred meters
per second even at room temperature (27 °C). Odor from an open
perfume bottle takes some time to reach us even if we are closer to the
room.

+¢ The time delay is because the odor of the molecules cannot travel
straight to us as it undergoes a lot of collisions with the nearby air

molecules and moves in a zigzag path.

Expression for mean free path
% We know from postulates of kinetic theory that the molecules of a gas
are in random motion and they collide with each other. Between two
successive collisions, a molecule moves along a straight path with
uniform velocity. This path is called mean free path.

¢ Consider a system of molecules each with diameter d. Let n be the
number of molecules per unit volume. Assume that only one molecule is
in motion and all others are at rest as shown in the Figure

vt

a7 3 — O o ° )
A &

¢ If a molecule moves with average speed v in a time t, the distance
travelled is vt. In this time t, consider the molecule to move in an
imaginary cylinder of volume md2vt. It collides with any molecule
whose center is within this cylinder.

¢ Therefore, the number of collisions is equal to the number of molecules
in the volume of the imaginary cylinder. It is equal to td2vtn. The total
path length divided by the number of collisions in time t is the mean
free path.

¢ This average distance travelled by the molecule between collisions is

called mean free path (A). We can calculate the mean free path based on

kinetic theory. (or)

distarce travelled

Mean free path A=

Number of collisions

vt 1

mmd2vt mmwd?

¢ Tough we have assumed that only one molecule is moving at a time and
other molecules are at rest, in actual practice all the molecules are in
random motion

%3

%
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¢ So, the average relative speed of one molecule with respect to other
molecules has to be taken into account. After some detailed calculations
(you will learn in higher classes) the correct expression for mean free
path

vt

nmwd?
¢ The equation implies that the mean free path is inversely proportional

to number density. When the number density increase the molecular
collisions increases on it decreases the distance travelled by the
molecule before collisions.
¢ Case l: Rearranging the equation using ‘m’ (mass of the molecule)
m

- nmd?,mm
¢ But mn=mass per unit volume =p (density of the gas)
m

A= (upto)

% Also we know that PV=NKt
p= kT = mkT

¢ Substituting n = % in equation
kT

A:VﬁnndZP
¢ The equation implies the following
1. Mean free path increases with increasing temperature. As the
temperature increases average speed of each molecule will increase. It
is the reason why the smell of hot food reaches several meter away
than smell of cold food.
2. Mean free path increase with decreasing pressure of the gas and
diameter of molecules.

38.

(a)

The expression for moment of inertia of a uniform ring about an axis
passing through the center and perpendicular to the plane.

®,

¢ Let us consider a uniform ring of mass M and radius R. To find the
moment of inertia of the ring about an axis passing through its center
and perpendicular to the plane, let us take an infinitesimally small
mass (dm) of length (dx) of the ring.

¢ This (dm) is located at a distance R, which is the radius of the ring from

the axis as shown in Figure

dm
——R X

e The moment of inertia (dI) of this small mass (dm) is,
dI=(dm)R’

e The length of the ring is its circumference (2mR). As the mass is

uniformly distributed, the mass per unit length (1) is,
mass M

- length ~2nR

1/2

%
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e The mass (dm) of the infinitesimally small length is,
M
2nR
e Now, the moment of inertia (I) of the entire ring is,

I=[dI=[(dm)R’ :j[%dx)Rz
:M—::jdx |

e To cover the entire length of the ring, the limits of integration are taken
from 0 to 2mR.

dm=Adx= dx

MR _[ dx
0
- @[x]“ - MR orr—0]
2m 0 27
[=MR?

38.

(b)

Explain how overtones are produced in a closed organ pipe.
Look at the picture of a clarinet, shown in Figure. It is a pipe with one end
closed and the other end open. If one end of a pipe is closed, the wave reflected

at this closed end is 180° out of phase with the incoming wave.

aM
2 a
A b
EN EN
A g
| L | _
A3
I
E )\3 A3 I _‘& :ﬁ _1)\2 =&
4 2 L @ s PR T3 | z 2 |
1 r 1
A A A, 2
Az + F =g A l S et o
I | B A -
A A A A — 7_\ A
N N N N
> A / A
A A A A

% Thus there is no displacement of the particles at the closed end.
Therefore, nodes are formed at the closed end and anti-nodes are

formed at open end.

+»+ Let us consider the simplest mode of vibration of the air column called
the fundamental mode. Anti-node is formed at the open end and node
at closed end. From the Figure, let L be the length of the tube and the

wavelength of the wave produced.
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+ For the fundamental mode of vibration, we have,

L:%m‘,\1:4L

which is called the fundamental note.
¢ The frequencies higher than fundamental frequency can be produced by
blowing air strongly at open end. Such frequencies are called overtones.

¢ The Figure shows the second mode of vibration

3N, 4L

L= or A, = = 4L = 3A,

The frequency for this is called first over tone, since here, the frequency is
three times the fundamental frequency it is called third harmonic.

: v o 3v ,
fi=—=""=3{
BTN, a7l 1
The Figure shows third mode of vibration having three nodes and three
anti-nodes.
We have, 4L = 5A3
L:ﬁ or A, = i
4 5
The frequency
i Vv 5v . 1
j] === 5 j‘]
A, 4L
is called second over tone, and since n = 5 here, this is called fifth harmonic. 1%

Hence, the closed organ pipe has only odd harmonics and frequency of the nth

harmonic is fn = (2n+1) fi. Therefore, the frequencies of harmonics are in the

ratio Ya
oL fye.=1:3:5:27 ...
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