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General Guidelines

The course content for class XI will be same as presented in the core syllabus in Physics
(Higher Secondary Stage) brought out by COBSE in collaboration with NCERT.

The individual Boards are free to change the weighting/ proportion as per their local specific
needs and requirements. It is'suggested that the variation may not exceed 10%.

Besides using the Question Papers for certification and grading of students, the boards may
undertake a detailed exercise to collect feedback on the basis of performance of students to
improve the existing syllabi, teaching-learning processes and evaluation techniques.

The primary purpose of the Board Examination is to assess the conceptual understanding of the
students. Due care may be taken to ensure the required level of learning and abilities of the
students are developed to apply their understanding to unfamiliar everyday life situations.

In order to develop a standard Question paper, the characteristics of a good Question, the
balanced Question paper & the typology of Question should be given utmost care & attention.

Due care should be taken to ensure complete coverage of syllabus, assessing the desired

learning outcomes & requirements of the subject.

The language of the Question paper should be simple, élear, unambiguous & easily
understandable by all. :

Subject Specific Guidelines

1.

5.

A weightage of about 20% may be given to Numericals to assess the conceptual understanding
of the subject.

All parts in Long Answer Type Questicn should be inter~related & based on same concept.
There should be no overall choice in the Question Paper. However, internal choices may be
provided in one Question of 2 Marks, One Question of 3 Marks and ai! the Questions of Long

Answer types.

The value points & expected length of answer should be such that it can be easily distributed
according to total weightage given to Question.

Application based Questions include Analysis, Synthesis and Evaluation.

Specific Guidelines for Practical Work:

There are two seclions, A and B, ‘r experiments and activities (as prescribed by
COBSE/NCERT). Every student is required to perform minimum 6 experiments and minimum three
activities from each section in one academic year. For evaluation in Practical Examination, students
would be required to perform two experiments (one from each section A and B).

A} Evaluation scheme for Practical Examination:

1.
2.
3

Two experiments, one from each section : 8+8=16
Practical Record (Experiments + Activities) : 5+4=9
Viva-Voce (Experiments + Activities) : S5 .
: 30 .
2



B) Distribution of 8 marks for each experiment:

Setting up of Apparatus
Formula + Diagram (1+1)
Recording of data
Accuracy of observation
Calculations + Graph
Precautions

Result (with SI units)

100 ot e = e P —

C) For evaluation of the record book, due credit should-begiven to the students for performing the

experiment in laboratory class regularly and get it evaluated in the next practical class
throughout the academic year.

List of Experiments and Activities

SECTION A

Experiments
(Any six experiments out of the foliowing to be performed by the students) -
t. To measure diameter of a small spherical/cylindrical body using Vernier Callipers.
2. To measure internal diameter and depth of a given beaker/calorimeter using Vernier Callipers
and hence find its volume,
3. To measure diameter of a given wire using screw gauge.
4. To measure thickness of a given sheet using screw gauge.
5. To measure volume of an irregular lamina using screw gauge.
6. To determine radius of curvature of a given spherical surface by a spherometer.
7. To determine the mass of two different objects using a beam balance.
8. To find the weight of a given body using parallelogram law of vectors.
9. Using a simple pendulum, plot L-T and L-T° graphs. Hence find the effective length of a
second’s pendulum using appropriate graph.
10. To study the relationship between force of limiting friction and normal reaction and to find the
co-efficient of friction between a block and a horizontal surface.
11. To find the downward force, along an inclined plane, acting on a roller due to gravitational pull
of the earth and study its relationship with the angle of inclination by plotting graph between
force and sin 6.

Activities
(Any three activities to be performed by the students)

1. To make a paper scale of given least count, e.g. 0.2 cm, 0.5 cm.

2. To determine mass of a given body using a metre scale by principle of moments.

3. To plot a graph for a given set of data, with proper choice of scales and error bars.

4. To measure the force of limiting friction for rolling of a roller on a horizontal plane.

5. To study the variation in the range of a jet of water with the angle of projection.

6. To study the conservation of energy of a ball rolling down on inclined plane (using a double
inclined plane).

7. To study dissipation of energy of a simple pendulurn by plotting a graph between square of
amplitude and time.
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SECTION B

Experiments
(Any six experiments out of the following to be performed by the students)

1

. To determine Young’s modulus of elasticity of the material of a given wire.
2.
5

To find the force constant of a helical spring by plotting a graph between load and extension.
To study the variation in volume with pressure for a sample of air at constant temperature by
plotting graphs between P and V, and between P and 1/V.

. To determine the surface tension of water by capillary rise method.

5. To determine the coefficient of viscosity of a given viscous liquid by measuring terminal
velocity of a given spherical body.
6. To study the relationship between the temperature of a hot body and time by plotting a cooling

curve.

. To determine specific heat capacity of a given (i) solid (ii) liquid, by method of mixtures.
. (i) To study the relation between frequency and length of a given wire under constant tension

using sonometer,
(ii) To study the relation between the length of a given wire and tension for constant frequency
using sonometer.

. To find the speed of sound in air at room temperature using a resonance tube by finding two

resonance positions.

Activities

(Any three activities to be performed by the students)

1.

To observe change of state and plot a cooling curve for molten wax.

2. To observe and explain the effect of heating on a bi-metallic strip.

3. To note the change in level of liquid in a container on heating and interpret the observations.

4. To study the effect of detergent on surface tension of water by observing capillary rise.

5. To study the factors affecting the rate of loss of heat of a liquid.

6. To study the effect of load on depression of a suitably clamped metre scale loaded (i) at its end
(i1) in the middle.



Units

It
II1:
Iv:

VI:
VII:
VIII:
[X:

PHYSICS

COURSE STRUCTURE

Class XI (Theory)
Time: 3 Hours

Titles

Physical World and Measurement
Kinematics

Laws of Motion

Work, Energy and Power

Motion of System of Particles and Rigid Body
Gravitation

Properties of Bulk Matter

Thermodynamics

Behaviour of Perfect Gas and Kinetic Theory
Oscillations and Waves

Total

Max Marks: 70
Weightage

04
09
10
06
06
05
10
05
05
10
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Design 1
Unit VSA SA | SA LA Total
. (Imark) | (2marks) | (3 marks) | (5 marks)
Units & 1 1 4
Dimensions
Kinematics | | | 9
Laws of Motion 2 1 2 10
Work & Energy I 1 1 6
ravitation 1 1 5
Rigid Body 1 1 1 6
Properties of 1 1 ] 10
Bulk Matter
Thermodynamics 1 1 5
Perfect Gas and 1 1 5
Kinetic Theory
Oscillations and 2 1 ] 10
Waves
Question No. of Quesfions Marks
VSA (1 mark each) 8 8
SA (2 marks each) 7 14
SA (3 marks each) 11 33
LA (S marks each) 3 15
TOTAL 29 70
{ Towl Weightage %
Knowledge (Remember) 22 marks 30%
Understanding 30 marks 42%
Application + Skill 18 marks 28%
TOTAL 70 marks 100%
Total Weightage Y
Difficult Questions 13 Marks 20%
Average (Questions 35 Marks 50%
Easy Questions 22 Marks 30%
TOTAL 70 mavks 100%




Blue Print (1)

® ® o 8

KNOWLEDGE UNDERSTANDING APPLICATION
UNIT (REMEMRER)

VSA | SA | SA | LA (VSA| SA | SA [ LA [vsA[ SAa | SA | LA
UEEOEROENOEROENOBROENOEROERSEROERS)

[ Physical Q.1 Q.26
World and
Measure-
ment

Il Kinematics Q.27 Q.2

Il Lawsof Q.6 Q.17 Q5| Q9 |Ql6
Motion &23

IV Work, Q.10 Q.18 Q.7
Energy and
Power

vV Motion of Q.3 Q.12 Q.21
System of
Particles
and Rigid
Body

V1 Gravitation Q.11 Q.20

VII  Properties Q.13 Q.221 Q.28
of Bulk
Matter

VT Thermo Q. 14 Q.24 Q.15
dynantics

IX Behaviour Q.25
of Perfect
Gas and
Kinetic
Theory

X Oscillations Q. 4& Q.29
and Waves

Marks 3 8 6 |5 3o 2 15 10 2 4 12 -

22 Marks 30 Marks 18 Marks
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QUESTION PAPER
PHYSICS

CLASS XI
GENERAL INSTRUCTIONS

1. Attempt all Questions.

2. Question No. 1 to Question No. 4 are Multiple Choice Questions with only
one correct choice for the answer. Each carries one mark.

3.  Question No. 5 to Question No. 8 are Very Short Answer Type Questions and
each carries one mark.

4.  Question No. 9 to Question No. 15 are Short Answer Type Questions carrying
two marks each, provided with internal choice in one Question only.

5. Question No. 16 to Question No0.26 are Short Answer Type Questions
carrying three marks each, provided with internal choice in one Question
only.

6. Question No. 27 to Question No. 29 are Long Answer Type Questions
carrying five marks each, provided with internal choice in each Question.

7.  Use of Calculators is not permitted. However, log tables may be requested.

1.. The pair of physical quantities which have the same dimensions is
Force and Torque

Force and Energy

Torque and Angular momentum

Energy and Torque.

S

2. The velocity (v) versus momentum (p) graph for two bodies A and B is as
shown in the figure. The ratio of the masses A and B is

e
odioull S en
bt (D = DD

3. Moment of inertia of a ring of mass M and radius R about an axis passing
through its centre and perpendicular to the plane is given by
1. MR’
2. MR'/2
3. MR'/4
4. MR'/6



10.

11.

12,

13.

s

A body executing SHM has acceleration which is directly proportional to
1. displacement (x) and is in the same direction

2. x” and is in the same direction

3. xand is in the direction opposite to displacement

4. X and {s in the direction opposite to displacement.

The momentum of a body of mass m is uniformly increasihg. Plot a graph
showing variation of its kinetic energy as a function of momentum.

Give the direction of the net force acting on a stone of mass 0.1 kg
immediately after it is dropped from the window of a moving train.

What is the amount of work done by a body, moving with a speed v in a
circular orbit of radius R?

In which of the medium: air or iron, is the speed of sound at STP greater?
A block of wood of mass 3 kg is resting on the surface of a rough inclined
plane at an angle 30°, as shown in the figure

a) Name the forces 1 and 2,
b)  Calculate the force 1.

(1 @)

30°

my

a) Define coefficient of restitution.

b) What is the value of coefficient of restitution for a
i) perfectly elastic collision?
ii) perfectly inelastic collision?

Derive an expression for the total energy of a satellite orbiting the earth.
What is the significance of negative total energy?

OR
State and prove Kepler's second law of planetary motion.
Three small blocks of masses m, m and 2 m are placed at three corners of
a triangle having coordinates (2, 1), (3, 1) and (3, 3) respectively. Find the

centre of mass of the system.

Show that there is always an excess pressure on the concave side of the
liguid meniscus.
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14,

15.

16.

17.

18.

19.

~ia

State First Law of Thermodynamics. Apply this law to determ;ne the
change in the internal energy during adiabatic process.

Two non-reactive gases, each at temperature T, volume V and pressure P
are mixed such that the temperature and volume of the mixture are T and
V respectively. What would be the pressure of the mixture? Justify your
answer on the basis of Kinetic Theory.

A body is thrown vertically upwards with a certain velocity from a point A
located at height h, above the ground. it takes time ¢, to reach the ground.
If it is thrown from the same point vertically downwards with the same
velocity, it takes time ¢, to reach the ground. Show that the time ¢, it will
take to reach the ground when it is dropped from rest from the same point
is-givenrby t, = ¥ (t, X ).

Three blocks of masses 2 kg, 3 kg and 5 kg are connected to each other by
means of a massless and inextensible string as shown in the figure below

2 kg 3 kg

Draw the diagram showing the directions of various forces involved. Also,
calculate

i. acceleration of the system,

ii. the tension in each string.
(The value of g may be taken as 10 m/s”)

{a) Differentiate between elastic and inelastic collisions.

(b) A body of mass m, moving with velocity v, undergoes a head-on collision
with another body of mass m, at rest. Considering it one dimensional
elastic collision, deduce an expression for their velocities after collision.

OR

A block of mass M is suspended from fixed support through an
inextensible string. A bullet of mass m is fired horizontally with a velocity v
towards the block. It hits the block and gets embedded in it. Deduce an
expression for (i) height to which block-bullet system rises up; and (ii) loss
in the kinetic energy of bullet.

Why are roads banked? A train has to negotiate a turn of radius 200 m
with a velocity of 54 km/h. The horizontal distance between two rails is
1.5 m. Find the height by which the outer rail should 2be raised for safe
turning of train? {The value of g may be taken as 10 m/s".)

10



20.

21.

22.

23.

24.

25.

Imagine one starts from the centre of earth and moves radially away till
the person reaches far away from the surface of earth. Plot a graph
showing variation of acceleration due to gravity (g) with distance x from the
centre of earth. How will the value of acceleration due to gravity on earth's
surface change if the earth suddenly (i) shrinks to 1/8" of its present

* volume; and (if) stops rotating on its axis. Justify your answer.

(a) Name the factors on which angular momentum of a rotating body
depends.

(b) A man of 100 kg is standing at the centre of a turntable, which is in the
form of uniform circular disc of mass 200 kg and radius 2 m. The
turntable is rotating at the rate of 10 rotations per minute. Find the
speed of rotation of the turntable if the man moves to a point (i) 1 m;
and {if) 2 m, away from the centre.

N small Liquid droplets each of radius r combine to form a single drop of

radius R. Taking T, p and S as the surface tension, density and specific
heat capacity of the liquid respectively. Deduce an expression for the
change in (i) surface energy; and (i) temperature in this process.

Restoring force (F) versus displacement () graphs for two springs S and S,
is as shown in the figure,

Restoring force
F—
L 1
A

X i
Displacement

(i) Which of the two springs has greater value of force constant?

(i) On which spring is more work done when both are (a) stretched by
equal forces (F) and (b) stretched by equal amount (47

Justify your answers.

(a) Why is the efficiency of a real engine not equal to 1?

(b} A heat engine operates between its surrounding at 27 °C and unknown
source temperature. Its efficiency gets doubled when the temperature of
surroundings is reduced to - 23 °C and source temperature is increased
by 100 °C. Find the temperature of source?

(a) Distinguish between C, and C,.
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26.

27,

28.

29.

~

N

(b} Five moles of a diatomic gas at 160 °C are mixed with 3 moles of a

monatomic gas at 40 °C under the conditions of constant volume.
Calculate the final temperature of the mixture.

(a) The length of the string of a simple pendulum is measured to be 20.0

cm known to 1 mm accuracy. The time for 100 oscillations of the
pendulum is found to be 90 s using a wrist watch of 1 s resolution.
Based on this data, find the percentage error in the determination of
the value of g.

(b) The length of a rectangle is more than its breadth. Which out of the two

(a)

(b)

(a)

{b)

(a)

will contribute more in the calculation of percentage error in the area
and why?

Define instantaneous velocity. How does one find instantaneous velocity
from: a displacement - time graph?

Draw the nature of a velocity ~ time graph for a body moving with a
uniform acceleration having initial velocity u. Use this graph to derive
an expression for the distance covered by it in time ¢

OR

A body is thrown with a velocitjr u making angle 6 with the ground.
Show that it describes a parabolic path.

Show that there are two instants of time for attaining the same height
during the flight of a projectile. Hence show that the sum of these times
is equal to the total time of flight.

A wire of alloy material, suspended from a rigid support, is being
continuously loaded. Draw and label its stress-strain curve upto its
breaking point. Explain in what region of this curve Hook’s law is valid.

{b) Determine the volume contraction of a solid copper cube of 10 cm edge

(a)

(bl

when subjected to a hydraulic pressure of 7.0 x 10° Pa. [Given the bulk
modulus of elasticity of copper = 140 x 10° N/m” ]

OR

State and verify Bernoulli's principle.

A cylindrical vessel of uniform cross-section contains liquid upto the
height H. At a depth h = H/2 below the free surface of a liquid there is
an orifice. Using Bernoullf's theorem, find the velocity of efflux of the
liquid.

(a) A particle is executing simple harmonic motion such that it oscillates

equally on both the sides from the mean position. Deduce expressions
for its kinetic and potential energies at any instant. Find the point at
which the particle has equal kinetic and potential energies.



(b) Show that the motion of a particle represented by
Yy = sin ot~ cos ot
is simple harmonic with a period of (2n/w).

OR

(a) What is Doppler effect of sound? Obtain an expression for the apparent
frequency of sound when the source and the listener are approaching
each other.

{b) A harmonic wave travelling along z axis on a string is described by
ylz, ) =2.5sin (0.5z+ 50 nt+ =n/4)
Here y and z are in em and t is in s. Find (i) the frequency; and [if) the
velocity of the wave.
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1.

2.

3.

4,

5.

6.

7.

8.

9. (a)
{b)

10. (a)

(b}

MARKING SCHEME
PHYSICS
CLASS XI

O = L0

A
rd

P
[Hint: KE =p*/2m  or KE« p]
Vertically downward
Zero
Iron

Force {1) - Normal reaction
Force {2) —~ Force of static friction

(1) (2)
Q
mge\ﬂ 30°
mig cos 9
30°
mg
Force {1) = mg cos 0

= 3% 10 cos 30° = 15 N.

[Hint: As the block remains in contact with the inclined plane]

It is defined as the ratio of the magnitude of the relative velocity
of separation after collision of two bodies to the magnitude of

the relative velocity of approach before their collision.

i) 1
(1) O

14

Sad ek e ot e

Yo

V2

L2
Ya



11. Total energy =KUE. + P.E.
=¥ m’ + - GMm/n) Ya
2
= ...!:.ml: .G-_m} -G M m
2 |\ ¢ r

= 12 (GMm/r) v
Negative sign of total energy signifies that the satellite
remains bound to the earth while orbiting around the earth. Va

OR

Kepler's second law states that the radius vector drawn from the Sun to
the planet sweeps equal areas in equal intervals of time or the areal
velocity of the planet around the Sun remains constant.

Proof: Yo

v

e Planet

Area swept in time At.AK:%(fxﬁ]=%fx?At L4
AA 1 L
2a_ 2 = L%
At 2m(rxva *
As angular momentum ( . ) of the planet is constant,
.'.%zconstant %)
At
12. Xcm=m1x1+m2x2+m3x3 Y
My, +m, +m,
_mx2+mx3+2mx3 _H v
m+m+2m 4
ch1=m1y1+rrl2y2+m3y3 14
my +m, +m,
::mxl+mxl+2mx3 ) 14
m+m+2m
13.

Resultant (ol g 2 each

Resultant

For the liquid meniscus to' remain in its curved shape i.e. in
equilibrium, the pressure on the concave side must be

greater than on convex side. 1
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14.

15.

16.

17.

According to this law, when heat is supplied to a system capable
of doing the work, then the amount of heat absorbed by the
system is equal to the sum of the change in the internal energy
of the system and the amount of work done by the system.

From dQ =  dU+dW
For adiabatic change, dg=0
dU= -dw
2
From kinetic theory, P= 1M o
3 Vv
2
P o M Crﬂ'ia 1/2
1%
But, Cfma o T
P MZ

Due to mixing of the two gases, only M increases (doubled).
Hence, the pressure exerted gets doubled i.e. 2P.

(a) When thrown vertically upwards,
From s = ut + ¥ at’
Using sign convention

—h=u_t+~;—(~gt2)

—h:utl—%gtf (1)
(b} When thrown vertically downwards
~h=ut, -3 gt )
(c) When dropped from rest
~h=-3 g8 (3)
Using equations (1), (2) and (3), the desired relatior_l is
ty = ‘/tl % t,
T, T T,
2kg 13 kg
T,
2
kg la
Sg

Let a be the acceleration of the system
For Block of mass 5 kg~

Mg -T, = Ma
or, 5g -~ T, = 5a (1)
For 3 kg block, T-T, = 3a (2)

IS

b
Vo

Lo

¥

Yo

P2

1o



18.

19.

For 2 kg block, T, = 2a (3)
Using equations (1}, (2) and (3) and solving, we get
a = g/2 %
T, = 5g/2 Va
T, =g %3
U, - U, =0 vy 15}
Before Collision After Collision _ 1
Applying, conservation of linear momentum and kinetic energy, we have
mu, = mup, + mu, (1) Y
and Y“mu® = Y%mu® +% mu}
or  mu’ = mu’ +myu,’ (2) Vo
Using equations (1) and (2), we have
ul’ + Ul = v2
Using it, we get
{m, -m, )
= | ——= 1
vy Lml " ng w, /o
and v, = 2my 15
m, +m,
OR
Applying conservation of momentum and mechanical energy, we have
mu=(m+Muv (1) )
Yomu® = Wm+MU + AE, 2) Lo
Here  AE, is the loss of K.E. of the bullet
and Y (m+ MUV = (m + Mgh (3) 15
Using equations (1). (2) and (3), we get
mu’
he( g 1
2gm+M)
2
and AEk = —n—-lME_-_ A
2(m+ M)

On a banked curved road, the necessary centripetal force is

provided by the horizontal component of the normal reaction

and not by the frictional force between the tyres and the road.

Hence, wear and tear of the tyres is reduced. 1
tan @ = hfl L

Also, tan#f = v’/rg
Vo

Using equations (1) and (2), we get Yo

h = v’l/rg

17
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= 0.169m or 16.9cm %3
20.
4+ A
g
g —————— \
AN
I \‘-\
1 ~e
1 - -
T
L { : =
R 2R 3R X—> 1
(i} As earth shrinks to 1/8" of its present volume, new radius R,
becomes half its initial radius R. %)
From g=G gﬁ-
Due to gravity on earth’s surface becomes four times its
initial value (g) Yo
{ii) Value of g increases and becomes maximum
As g = g-R &'cos’A Vo
If o = 0, g=g Lo
21, (a) Two factors are (i) moment of inertia and (il) angular
velocity of the body about the axis of rotation o + 1o
{b)i. Applying conservation of angular momentum
Lo, = L+1)a, 2
Vo Ry x 10 = (Y m R} +m, x°) o, '
L x200x2°x 10 = (Y2 x200x 2"+ 100x 17} o, s
~ w, = 8 rotations per minute
ii. Lo = (.+1)w, Vs
~ @, = 5 rotations per minute ‘ Vo
22. Change (decrease) in surface area due to combination
AA = 4ni’N - 4nR’
~ Change in surface energy AU = T.dA Ya
AU = Tx4n (N~ R) 5
Heat produced @ = AU =4nx T(NP- R Vs
Let, @ be rise in temperature of drop
From Q =mséf L
or -~ ms@ = 4nxT(NF*-R) 1%

(A Rpsf = 4nx T(NF-FR)

. @ = (3T/ps)x[(NF/R)-(1/R]

But (@4n/3) R = Nx (4n/3) 1’
NP = (R'/D
6 = (3T/ps) x [(1/n0 ~(1/R)] Vo
18



23.

24.

25.

26.

27.

il S, %3
Force constant K (=F/x)
i.e. slope of the line is greater for S, . o
{if) (a) Work done in stretching a spn‘ng by a force (F)
W= 16 K¢ = % K(F/K' = (F°/2K) Vo
. More work will be done on S,. )
(b) Work done in stretching a spring by x
W o= Yo Kx* Vo
More work will be done on S,. Vo

{a) In a real engine, the working substance has to reject some heat to its
surroundings iLe. Q2,20 -

Hence, efficiency, » =1-(Q,/Q) <1 1
(b} From, n = 1- (Tz/Tl) Ve
mo= 1-[273 +27}/T) = 1-(300/T) (1) Ya
and, 7,= 1-{{273 + (-23)]/(T, + 100)}
n, = 1~ [250/(T+100}] (2) Ya
But since n, =21,
On solving equations (1) and (2), we get
T,= 400 K 0r127 °C _ Vo
Difference between C, and C,. 1

Let the final temperature of the mixture be T
- Heat lost of 5 moles of diatomic gas = Heat gained by 3 moles
of mono atomic gas

5x{5/2) Rx (373 -T) = 3x(3/2)Rx(T-313) 2
On solving it, we get
T = =357.1Kor84.1°C 1
(a) From T = 2n(l/g)
g = 4n’(l/g)
or g « (/T 1

Maximum percentage error in determination of the value of ¢
(Ag/g) x100 = (Al/} x 100 + 2 [AT/T) x100
(0.1/20) x100 + 2 x(1/90) x 100 %

(T

2.72 % 1
{(b) Breadth.
Because (Ab/h} > (Al/]) 1
(a) Definition of instantaneous velocity. 1
The instantaneous velocity can be found by knowing the
value of slope of displacement-time graph at that instant. Vo
19
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(a)

(b)

Velocity —»

y

o
i
I
|
i
i
I
1
|
d
2

o™~
time —

Acceleration (a) = (BC/AC), or BC=ax AC = at
Distance (s) covered in time

LU | B

area of ABDO

area of rectangle OACD + area of AABC
(AO x OD) + %% xAC x BC

uxt+ A txat

s ut + ¥4 af’
OR
T A
y
xy
a7 T—’r TN
wsing A Me S
- ! N
v | N
! \
l Y
0 t‘l Y >
0 U cos 8 X—»
Let the body be at point P after time ¢
Lox = uUcosft
and from S = ut + & af' (1)
y = (u sin 6) t - Yagt® (2)

Putting t = x/(u cosf) in equation (2) and on simplifying we get

= x tan 8 - g/(218 cos’0) x*

Yy
Equation (3) is of the form y= Ax- B»#, which is an
equation of a parabola.
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28.

(b)

P =77 Q

1

e e v
|
i
|
|

7

- ~
usin g / ~

i
! .
! \
| A
ti |t1 \ -

o ucos § Koo Y
At point P Y, usingt, - % g#
And at point Q Y, usind t, - Y gi?

But y, = Y,

“ (usin@ t - Y2 gff) = (using t, - % gi?)

0

I

Susind (t, - t) = g/2(& - 1)
2usinf/g
Time of flight

t+t

1

(a)

Stress

Labelling
OA - Proportional elastic region
AB - Non-proportional elastic region, Point B being yield point
BC - Plastic region, Point C gives Ultimate Tensile Strength
Point D- Breaking point

In region QA, stress is directly proportional to strain.

Hence, Hooke's law is valid only in QA region .

(b) Bulk modulus K
Qr Av

(pv/Av)

(pv/K)

(7 x10°x 10°) /(140 x10°%
0.05 x10° m*®

OR

(a) Statement for Bernoulli's principle

21
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29.

Verification of Bernoulli's principle 2

(b)

1
Appling Bernoulli's principle at a point A
on surface and at point "B’ on thie hole, we get
P, +pgH =P, + Yapu* +pglH-h)
Since tank is open to atmosphere, P, = P,
v = (2gh) 1
(a) x = A sinwt
~ Particle velocity, v = (dx/df} = Aw coswt
Kinetic energy of the particle = Yemv’ = % mw2A® cos ot
or E, =Y%KAcos’wt 1
Potential energy of the particle
= work done to displace the particle further by dx
dw =Fdx = [Kedx
= Vo KX
or  potential energy = “%LKA’sin’wt 1
For kinetic and potential energies to be equal at a point
15 KA*cos’wt = VoK
or A*(1- sin*wt) = ¥
A1~ (£/A) =X
Al- X=X
or x= *A/N2 1
b) y =sinwt- cosowl
= V2 (sin wt x cos n/4 — coswt X sinn/4)
= V2 sin(wt - n/4) 1'2
Hence, it represents SHM with time period
T=2n/w %
OR
(a) Meaning/statement of Doppler effect 1
Derivation of v’ =[(c+ v)/(c-vlv 2
22
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(b) Comparing given equation with
ylz, ) = Asin[2zr (z/A + 2x(t/T) + @)
i) weget 2n/T) = 50n
Frequency, v = 1/T =25 Hz
) @n/4) = 05
A =41 cm
Velocity of wave, v vi
25x4xn

1007 or 314 cm/s

Hon g
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