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% Chapter 1 =
= Q.1. Define physics and give the names of its two main branches. %
= Ans. Physics: Physics deals with the study of matter and energy and the relationship between =
% them. =
- Branches: =
= i. Solid state physics ii. Nuclear physics =
= Q.2.Define solid state physics and nuclear physics. =
= Ans: Solid State Physics: This branch of physics which deals with the study of structure and =
s properties of solids 1s called solid state physics. g
% Nuclear Physics: This branch of physics which deals with the study of atomic nucle1 is called =
= nuclear physics. =
% Q.3. What are the main frontiers of fundamental science? “@ pakcity.org%o %
= Ans. There are three main frontiers of fundamental sciences: ) ) -
= (1) The world of extremely large objects e.g. earth, moon, stars and the universe itself. .
= (1)  The world of extremely small objects e.g. electron, protons, neutrons etc. -
= (ili)  The world of middle sized objects e.g. cars, table, chair,._‘ m@hines etc. %
E (O)Y :
= Q.4. Ditferentiate between base unit and derived um \ \, O =
§ Ans. Base Units: The units of seven base quantltles fq oalled base units. Seven base units are =
g given as meter, kilogram, second, ampere, kelvin; ¢ dela and mole. %
= Derived Units: The units which are derived &Om\base units are called derived units. Some of the =
= derived units are newton, watt, joule, etc. ¢ ) -
E A~ \ /\\_V =
= Q.5. What are base units? Draw then? table. s
= Ans. \\\l“i,? =
QM =
- Physical Quantity SI Units s
= Symbol -
§ 1. Length meter m g
= 2. Mass kilogram kg =
- 3. Time second S -
% 4. Electric current ampere A %
= S. Thermodynamic temperature kelvin k =
% 6. Intensity of light candela cd §
% 7. Amount of substance mole %
= mol =
= Q.6. What do you mean by scientific notation? Give an example. =
= Ans. Science Notation: Numbers represented in standard form which uses power of ten are called :
§ scientific notation. In the internationally accepted form there should be only one non-zero digit to §
% the left of decimal. =
= Example: s
= The number 134.7 is written 1.347x 10~ =
=§HIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIlIIlIIlIIlIIlIIlIIlIIlIIlIIlIIlIIlIIlIIlIIlIIlIIlIIIIIlIIIIIIIIIIIIIIIIIIIIlIIlIIIIII.IIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIIIlIIIIIlIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIHIIIIIlIIlIIIIIIIIIIIIIIlIIIIIIIIIIIlIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIlIIlIIIIIIIIIIIIIIlIIIIIIIIIIIlIIIIIIIIIIIlIH§=
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The number 0.0023 is written as 2.3 X 1073,

Q.7.Define radian and steradian.

Ans.
i. radian: The radian is the plane angle between two
radil of a circle which cut off the circumference by an arc
length equal to the radius as shown in figure. Its symbol is
rad.

ii. steradian: It is the solid angle (three dimensional
angle) made at the centre of a sphere by an area of its surface
equal to the square of radius of sphere. Its symbol is sr.

Q.8. Define random error and systematic error.
Ans.

1) Random error: Random error occurs when Kepeated measurements of the quantity
give different values of the quantity undept he s /Same conditions.
il) Systematic error: It affects all the mca:s*urements of a particular quantity equally. It
produces the same difference in read\}r;gs
ro\“/“
Q.9. Explain how can we remove the eﬁie‘cf of systematic error and random error?
Ans. i) Removal of random errdrx.\,\Repeatmg the measurements many times and taking an
average can reduce the effect Qﬁraﬁdom error.
ii) Systematic error: It can \b‘b reduced by comparing the instrument with other more accurate
instrument and a correction factor can be applied.

Q.10. Define significant figures.
Ans: In any measurement, the accurately known digits and the first doubtful digit are called
significant figures. e.g. 1.023 have four significant figures

Q.11. Is zero significant or not? Explain.

Ans: i) Zero will be significant when it 1s either on the right of a nonzero digit or between two
nonzero digits. e.g. 25.200 or 205.2

i1) It will be insignificant when it 1s on the left of first nonzero digit. e.g. .0023050, the

first two zeros are insignificant.
Q.12. Define precision and accuracy?
Ans: Precision: A precise measurement 1s that which has smaller value of absolute uncertainty
or smaller value of least count (L.C.). The precision of a measurement depends on the least count
of the instrument or device being used.
Accuracy: An accurate measurement 1s that which has less fractional uncertainty of less
percentage uncertainty.

Q.13. Write down the two uses of dimension analysis.
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g Ans. 1) Checking Homogeneity of Equations: To check the correctness of an equation, dimension %
§ of the quantities on both sides of the equation must be same. This is called the “Principal of %
= Homogeneity of dimensions” =
g ii) Deriving a formula: To derive a relation for a physical quantity, the correct guessing of various §
= factors on which the physical quantity depends 1s important. :
% Q.14. What are the dimensions and S. I. units of the coefficient of viscosity 1 in the %
= relation F = 67nrv. :
= Ans: :
n] = [FY/v]
n] = [MLT2/LJ[LT"
n] = [MLYT]
n] =  [ML'T']
= SIunitofn = kg m's? -
g Q.15. Write dimension of work. %
= Ans: W = Fd %
W= [F &
= W] = MLT2][L] SO :
W] = [MLT?] (S
= N -
= RA\>2 s
- Q.16. Show that the equation S= vit + I/Zat§ is d'/ ensionally correct =
. Ans. As we know that: \f/ =
[vil = [LT™], 1= 1), @/ [a] = [LT]
= \ OV E
Dim. of R.H.S = [vit] + [1/2\\ ‘]
= QAN s
= N =
- [LT*]m + ST
= [T + S LT°]
~[L]+ 2[L]
2
=
2
= Dim. of LH.S =[S -
= [L]
Dim. of L.H.S = Dim. of R.H.S
s Hence equation 1s dimensionally correct. %
=§HIIIIIIIIIIIIIIIIIIIIIIIIIIIII[IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII[IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII§
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Chapter 2

Q.1. Briefly explain the multiplication of a vector by a scalar.

Ans. Case I: Multiplication of a vector by a scalar (number):
When a vector 1s multiplied by a number (n#0) 1ts magnitude 1s changed and its direction
may or may not change.
(1) When number is positive (n>0):

19 ')3

When a vector A is multiplied by with a positive number “n”, the new vector 1s nA. Its
direction remains the same. Its magnitude will increase n tlmes.
(il) When number is negative (n<0):

When the vector 1s multiplied by a negative number ‘n’ the new vector will be “nA. Its
direction will change. Its magnitude will increase n times.
Case II: Multiplication of a vector by a scalar quantity:
When a vector 1s multiplied by a scalar quantity, then the product will be a new vector
quantity whose dimension will be the same as the product of two quantities which are
multiplied. e.g. when ve10c1ty 1s multiplied by scalar mass m, the product 1s a new vector

quantity called momentum. P =md \
\‘f & z@;pakcity.org%o
Q.2 Define Null vector and equal vectors. A\ -

Ans. Null Vector: Null vector is a vector with zero anagm‘tude and arbitrary direction.
Example: The sum of a vector and its negat}yﬁ\vector 1s a null vector.
<\ NS
Equal vector: The vector A and B a,re\s%ud to be equal 1f they have the same magnitude
and direction regardless ot the positiginc b\ff’thelr initial points.

Example: Parallel vector of t;he éafhe magnitude are equal to each other.

\'5‘ \\‘ \EV
Q.3 What is negative Vector‘*\ I-Itiw B is subtracted from A?
Ans. Negative Vector : A vector whose magnitude
remains same but direction reverses 1s called negative

vector. It 1s obtained by multiplying a vector with -1.

Consider two vectors A and B . Suppose B is to be *

—

subtracted from A, reverse the direction of B and add

it to vector A by head to tail rule as shown in fig.
A+(-B)=A-B

Q.4. What is the unit vector in the direction of the vector A = 4i +3j
AIIS. K = 4? -+ 3']:

A

?
(2
A
A=+2%2+32 =25
A=5
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A:4i+3j
5

Q.5. Why do you keep your legs far apart when you have to stand in the aisle of a

bumpy riding bus?

Ans. We keep our legs far apart on a bumpy riding bus to lower down our centre of gravity so that
the chances of falling are reduced.

Q.6. Prove that commutative law holds for addition of vectors.
—> —> —>
Ans. Consider two vectors A and B . Add these vectors by head to tail rule and find resultant R

= _ T e -
=A +B Similarly by reversing the order of two vectors we will find R = B + A . It is clear from
the figure that two resultants are equal.

So, A+B=B+A

= \,
Q.7. You are falling off the edge. What should you « foiavmd the fall?

Ans. To avoid the fall, one should lean away (oppo? ’tQ edge) from the edge. This will shift
the centre of gravity back to baseline (between\the ‘r}zet) and 1n this way one could save himself

from falling. NS
S f‘\ /
Q.8. How vector is determined whgg\r/éi\:tangular components are given?
Ans. The magnitude 1s given byh Y > _P
In the right angled AQM A Ay
OP? = OM2 + MP?
A* =A; +A; O M
_ a2 2 Ax
A=A+ A |
o . MP Ay
And direction 6 1s given by tan 0 = OM — A.
A
P N
O=tan" = A

Q.9. Name three conditions that could make A . B=0

Ans: Under following conditions X —B> =0

—
(1) A 1s a null vector.

(ii) B 1s a null vector.
(iii) These two vectors are perpendicular

_>
A ﬁ) ABc0s90° =0
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Q.10. Prove that dot product of two vectors is commutative.
Ans. Scalar product is commutative:
A.B=B.A
Proof:
R NS 1 R —— (1)
B.A =BA cosd
B.A = AB COSO —-mmmmmmmmmmmme (2)
Comparing equations ( 1) and (2), we get
A.B = B.A
This means by changing the order of vectors, the dot product does not change.
Q.11. Prove that vector product do not obey commutative law.
Ans. Vector Product is not Commutative:
Laﬁx§¢§xﬁ
Proof:
Let A and B be two vectors their cross product can be can be given as
{ x E: NI LR R — (1) 8
B x A=BA sin6 (=) S W
B x A=-AB sinf i A M\ o>~
B x A== - A % B ssessusrm (2) /;?;\gx;-ﬁ;‘
Comparing eq. (1)&(2) we get A
/Txﬁ :-B><A (/\V
So.  AxB #BxA Y

Q.12. Write two examples of \(Q@EOI‘ product
Ans. Followmgs are the examples of cross product.

1. F_q(va)
1. T=r xE

Q.13. Define torque and moment arm. Also give physical significance of torque.
Ans. Torque: Turning effect of force on a body about an axis of rotation is called torque.

Formula: =T x F

Moment Arm: The distance between pivot point and applied force 1s called moment arm. It 1s
represented by /.
Physical Significance: Torque plays same role in rotational motion as force plays in linear
motion. Force produces linear acceleration whereas torque produces angular acceleration.

Q.14. Write two conditions for which torque is zero.
Ans. Conditions for which torque is zero.

¢ If no force is acting on a body and it is at rest than its torque is zero. 2. F =0
¢ If body 1s rotating with uniform angular velocity, the angular acceleration will be zero,
in this case torque will be zero. 2. 1 =0
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% ¢ When force 1s passing through pivot, then moment arm will become zero. Hence torque %
= will be zero. -
% Q.15. What do you understand by positive and negative torque? %
= Ans. By convention, the counter (anti clockwise) torques are taken as positive and clockwise =
% torques are taken as negative. -
g Q.16. Define torque. Write its units and dimensions. %
= Ans. Torque: Turning effect of force on a body about an axis of rotation is called torque. =
N
- Formula: 7= r X ? =
- t=r1F when O is 90° =
= S.I units of Tis N s -
% Dimension of torque %
[ = MLTYL
= ML’T?
E Q.17. Define the two conditions of equilibrium. (& \ = -
= Ans. First Condition of Equilibrium: The vector sum of\alrfhe forces acting on a body must be equal to=
= Zero. 0&3_} =
S (H 2
= *F =0 QU =
- 4 -
= In terms of x and y components of the for% / =
= L g
SR =0, ZF =0 A\ OV
= Second Condition of Equ1llbr1u{1§l§The vector sum of all the torques acting on a body about any -
g arbitrary axis must be equal t@ ze‘r@ =
% 5T =0 g
= Sum of anticlock wise torque = Sum of clock wise torque -
% Q.18. Define dynamic and static equilibrium. g
§ Ans. Dynamic Equilibrium: If the body is moving with uniform velocity having zero acceleration §
= 1s said to be dynamic equilibrium. =
= Example: Motion of a paratrooper. =
= Static Equilibrium: If a body is at rest, it is called static equilibrium. -
= Example: A book lying on a table. =
=§HIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII!IIlIIIIIlIIIIIlII!IIlIIIIIlIIIIIlII!IIlIIIIIlIIIIIIII!IIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII!IIIIIIIIIIIIIIIIIIIIIIIIIIIIH%
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Chapter 3

Q.1. Differentiate between distance and displacement.

Ans. Distance: Total length between two points 1s called distance, it can be along a curved path
and 1t 1s a scalar quantity. Mathematical representation: S =v x t

Displacement: The shortest distance between two points is called displacement, its path 1s a
straight line and it 1s a vector quantity. Mathematical representation: d = v x t

Q.2. Explain what do you mean by the term velocity?
Ans. Definition: Time rate of change of displacement i1s known as velocity. It is a vector
quantity and its direction 1s along the direction of displacement.
Formula: v=d/t

Unit: Its units are m/s.

Q.3. Define instantaneous velocity of a moving body.
Ans. The instantaneous velocity 1s defined as the limiting value ot Ad/At as the time interval At

approaches to zero. AN
Formula: vins = Lim A0 Ad/At D\
1 1 A A
Unit: Its units are m/s. AL ©
AR

Q.4. What is meant by instantaneous accelelga_\ﬁ_gi@\Write its formula.
Ans. The acceleration of the body at any particularinstant during its motion is said to be the
instantaneous acceleration of that body._‘();klijjfﬁfé limiting value of Av/At as the time interval At

approaches to zero. R O\
Formula: ains = Lim Ao AV/At {,-.‘j_;;‘y\x.;i) '

’ * AN ™
Unit: Its units are m/s. ~R)

Q.5. How is distance calculated from velocity-time graph?

Ans. The area between the velocity time graph and the time axis 1s numerically equal to the
distance covered by the object. It 1s calculated by calculating the area under the velocity time
graph by the rules of calculus.

Q.6. State Newton’s second and third law of motion?

Ans. Second Law of Motion: When a force acts on a body the acceleration produced 1s directly
proportional to the force and inversely proportional to the mass of the body.

Mathematically, it is described as, F =m a

Third Law of Motion: Action and reaction are equal in magnitude and opposite in direction e.g.
firing of a bullet, bouncing ball, etc

Q.7. Why the first law of motion is also called the law of inertia.

Ans. According to the first law of motion a body remains at rest or in continuous motion with
uniform velocity unless acted upon by some unbalanced force. It is also a property of a body that
it opposes any change 1n its state of rest or of uniform motion, this property of the body 1s known
as inertia. As the first law of motion and the definition of inertia states the same thing hence the
first law of motion 1s also known as the law of inertia.

T T A e T T T i T e i T i i
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Q.11. Find the relation of force due to the water flow.
Ans. The force can be calculated from the product of mass of the water striking the wall
normally per second and change in velocity. Mathematically it is represented by F = (-mv)/t

Q.12. How would you find the momentum of an explosive force? Explain with one example.
Ans. There are many examples in which momentum changes that are produced by

explosive forces with 1n an 1solated system, remains constant. e.g. when shell explodes its
fragments fly off in different directions. The total momentum of all its fragments 1s equal to

the 1nitial momentum of the shell.

Q.13. Show that range of projectile s maximum when projectile is thrown at an angle

élllllllIIIIIIIlIIIIIIIIIII!IIIIIIIIlIIlIIIIIIIIIIIlIIIIIIIIIII!IIIIIIIIlIIlIIIIIIIIIIIlIIIIIIIIIII!IIIIIIIIlIIlIIIIIIIIIIIlIIIIIIIIIII!IIIIIIIIlIIlIIIIIIIIIIIlIIIIIIIIIII!IIIIIIIIlIIlIIIIIIIIIIIlIIlIIlIIIII!IIIIIlIIlIIlIIIIIlIIlIIlIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIlIIIIIlIIiIIlIII'IIIIIiIIIIIiIIlIII'IIIIIiIIlIIiIIlIIiIIlIIiII[IIIIIIIIIIIIIIIIIIIIIIIIIIlI%
= Q.8. Show that the rate of change in momentum for an object is equal to the applied force. =
E Ans. Time rate of change of momentum of a body equals to applied force, this is the second law %
% of motion 1n terms of linear momentum. %
Mathematically: a = (Vf — Vi) / t ==—--n-- (i)
= From Newton’s second law we have: =
E F = ma, therefore, a = F/m ------- (11) %
% Equation both equations we have %
% Fm=vi—vi/t %
- F=mvi—mvi/t %
= F = mAv/t s
= F = AP/t :
- From the above equation 1t can be concluded that the rate of change of momentum 1s equal to the %
% applied force. %
= Q.9. Does a moving object have impulse? =
= Ans. No, a moving object does not have impulse. __ =
% Reason: As long as there 1s no force, a body 1s moving with uni,fp’@velocity, it has no impulse. =
= The concept of impulse is applied to cases where the applied force is not constant. -
% F = ma, therefore, a = F/m ------- (11) J,x\,_é;g;\ 3 %
= F = mAv/t 3\%; Y =
= F=mWw—vi)/t N
% Impulse =1 =F x t = m(vt — vi) o \(\{C/;W -
= If, ve = vi RN =
- F x t = m(0) OV =
= A 5
% Therefore, I=Fxt=0 \\\:\‘f\ P %
= Q.10. Why motor cycle’s safety helmet is padded? =
s Ans. Motor cycle safety helmet is used for safety purposes. A motor cycle’s safety helmet is =
E padded so as to extend the time of any collision to prevent serious injury. Mathematically, F = %
= Amv/t -
s Helmet extends the time of collision and hence reduces the acting force on head in case of an %
= accident. =
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of 45° with the horizontal.
Ans. As we know that the range of the projectile is given by,
R =visin20/ g
For the range to be maximum the factor sin20 should have maximum value that is, 1.
As, sin20 = sin 2 (45°) = sin (90°) = 1
Therefore, the value of 0 = 45°.

Q14. What is ballistic flight? Explain

Ans. A flight in which the projectile 1s given an initial push and 1s then allowed to move freely
due to inertia and under the action of gravity is called a ballistic flight.

Explanation: Ballistic flight 1s the application of projectile motion which is used in ballistic
missile. Ballistic missiles are unpowered and unguided missiles which are short ranged.

Q.15. Write down two characteristics of ballistic missile.
Ans. Following are the characteristics of ballistic missiles

(1) Ballistic missile 1s an unpowered and unguided missile
(11) It follows the path of the projectile motion, that is called its trajectory.

Q.16. Derive the relation for maximum height reached byﬂg@\?p%s,] ectile.
Ans. In order to determine the maximum height to which t @ﬁﬁmjéctﬂe attains , we use the third

equation of motion, SOV
2 2 . ,J‘X\;;“»
2aS = Vf~ — Vi ==--mmm- (1) (N

\ [~ k\ N/ . :
As a body moves upward, so a =-g, The initiﬂé@’éal velocity, viy = vi sin@ and vgy = 0,
because the body comes to rest after reachjfgg{ifhe highest point. Since S = height = h, now
N

equation (1) becomes NS
2(-2)h = (0%) — (visin0)? RO\
-2¢h = — vi* sin*0 x,\\\\}f\%}"\

2gh = vi* sin*0 [P

h = vi* sin’0 / 2g
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Chapter 4

Q.1. What do you understand by work and energy? Give their units.
Ans. Work: The work done on a body by constant force 1s defined by the product of the
magnitude of the displacement and the component of force in the direction of the displacement.
Formula: W=F.d = Fdcos0

Unit: SI unit of work 1s Nm known as joule J.

Energy: The ability of a body to do work is called energy.
Unit: The SI unit of energy i1s joule J.

h

!_cr
%)
=
O,
<
o
q
w2

Q.2. What do you mean by variable force? Give its two examples.
Ans. The force whose magnitude, direction or both changes when it acts on certain body with the
passage of time.
Example:
(1) When the rocket moves upwards from the earth in this case work 1s done against the
force of gravity.
(11) In case of spring, the stretch in the spring 1s directly proportional to the force so work
done will be different at different position of the spring. J(\

\
Q.3. Define conservation field. Give its two examples A

“\\

Ans. The field in which total work done of the body a‘l\ﬁg a close path 1s zero 1s called
conservative field. (\J,_..[\ &)

Example: Examples of conservative field ar%(g{ayrty and static electric and magnetic fields.
m\“/

Q.4. Define the term power and its S \L }nts

Ans. Power 1s the measure of the\raﬁe ‘at which work is being done. OR

The ratio between work done. t@ Me 1s called power.

\_\

Formula: P., = AW/At e
Unit: The SI unit of power is watt W, defined as one joule of work done in one second.

Q.5. Derive the relation between power and velocity.
Ans. From the relation of instantaneous power, we have:
P= limm >0 AW/At
We know, AW =F. Ad
So, P=lima>0  F. Ad/At =F.lim a5 Ad/At
Since, Vins = limatso  Ad/At
P=F.v (proved)
Conclusion: With respect to above relation, it is concluded that
(1) Power is a scalar quantity
(11) The dot product of force and velocity is called power.

Q.6. Define kilowatt hour. Show that 1kWh = 3.6x10° J.
Ans. The kilowatt hour 1s the work done 1n one hour by an agency whose power 1s one kilowatt.

Mathematical relation:
1kWh = 3.6x10°]J
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L.H.S.
IkWh=1KW x 1h
= 1000w x 3600 s
= 1000 J/S x 3600 s
= 3.6x10°]J

Q.7. Write power in terms of force and velocity?
Ans. Power: The dot product of force and velocity 1s called power.
Formula: P=F.V

Scalar quantity: Power is a scalar quantity.

Q.8. Define work energy principle. Also write down its equations.

Ans. Work Energy Principle Statement: Work done on the body equals the change in its

kinetic energy, this 1s called work energy principle.

Mathematical derivation: From equation of motion:
2ad = Vi — Vi
d = 1/2a (V@ — V") -—--- (1)
From second equation of motion:
F =ma ------ (11)
Multiply eq. (1) and (11)
F.d = ma 1/2a (v¢# — vi?)
F.d = 1/2 m (v¢# — vi%)
F.d =1/2 mvé— 1/2 mvi?
K.Ef = 1/2 mv¢
K.Ei=1/72 1‘[1Vi2 AR
W =KE-KE >W=AKE)

3\

<\

Q.9. What is escape velocitfbf an object? Write its mathematical expression.
Ans. The 1nitial velocity of an object with which it goes out of the Earth’s gravitational fields 1s
known as escape velocity.
Mathematical expression: Escape velocity for earth is given by expression:

Vese = V2gR

Where, Vesc = escape velocity

R = radius of the earth

g = gravitational acceleration
Value of escape velocity: By putting the respective values of g and R for the earth, the value of
Vesc COmMes out to be approximately 11km/s.

Q.10. State the law of conservation of energy.

Ans. This law states that, energy cannot be destroyed. It can be transformed from one kind to
another, but that total amount of energy remains constant.

Mathematically: Total energy = P.E. + K.E. = constant

Q11. How electrical energy can be obtained by using tides?
Ans. Kinetic energy 1s possessed by a body due to its motion. Kinetic energy of tides 1s used to
produce electrical energy.
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Procedure: Gravitational force on the moon gives rise to tides in the sea. The tides raise the
water in the sea roughly twice a day. If the water at the high tide is trapped in a basin the
constructing a dam, then it possible to use this as a source of energy. The dam 1is filled at high
tide and the water 1s released 1n a controlled way at low tide to drive the turbines. At the next
high tide, the dam is filled again and the in-rushing water also drives turbines and generates
electricity.

Q.12. Write down two sources of energy which are renewable.
Ans. Renewable energy: Such energy from a source which does not deplete when used 1s called
renewable energy. OR The sources of energy which can be renewed are called renewable
sources.
Renewable source of energy:

(1) Energy from tides

(11) Energy from waves

(111)Solar energy

(1iv)Geothermal energy
Q.13. Name some non-conventional energy sources. e \"}A\
Ans. Following are the non-conventional energy sources: f.-—;;;%) P

(1) Energy from tides > Q\ S

(1) Energy from waves f&; by,

(ii1)Solar energy (\,{ f;?;:?‘“‘

(iv)Energy from biomass A

(v) Energy from waste products \/ f

(vi) Geothermal energy u:;\ OV

A~
P

Q.14. How electrical energ&@&ﬁbtained by sunlight by indirect conversion method?

Ans. The sunlight can be converted into electricity indirectly by using concentrated solar power
(CSP)
Concentrated Solar Power: Concentrated solar power systems generate solar power by using
mirrors or lenses to concentrate a large area of sunlight, or solar thermal energy, onto a small
area. Electricity 1s generated when the concentrated light 1s converted to heat, which drives a
engine that is connected to an electrical power generator. In this way, electricity obtained by
indirect by indirect conversion of sunlight.

Q.15. What is geo-thermal energy?

Ans. The heat energy that is extracted from inside the earth in the form of hot water or stream 1is
called geothermal energy.

Processes of geothermal energy generation:
(1) Radioactive decay
(11) Residual heat of the earth
(111) Compression of materials

Q.16. Explain briefly about residual heat of the earth.
Ans. At some places hot igneous rocks, usually within 10km of the earth’s surface are in a
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molten or partly molten state. They conduct heat energy from the earth’s interior which is still
very hot. The temperature of these rocks 1s about 200 °C or more.

Q.17. How energy is obtained from direct combustion and fermentation?
Ans. Direct combustion: Direct combustion method is usually applied to get energy from
waste products commonly known as solid waste.

Fermentation: Bio fuel such as ethanol (alcohol) is a replacement of gasoline. It is obtained
by the fermentation of biomass using enzymes and by decomposition through bacterial action
in the absence of air (oxygen).

Q.18. How many most common methods used for the conservation of biomass, into fuel
write their names?

Ans. There are many methods used for the conversion of biomass into fuels. But most
common are:

(1) Direct combustion: This method 1s usually applied to get energy from waste
products commonly known as solid waste.

(i) Fermentation: Bio fuel such as ethanol (alcohol) is a replgtgment of gasoline. It 1s
. . . . A \ ) ) .« .
obtained by the fermentation of biomass using enzymgs\%}rkcf-by decomposition

through bacterial action in the absence of air (Oxygqﬁ§?‘)
MRANY

e Sy )
,f{\ o2
a'/(ﬁ/i’ \
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Chapter 5

Q.1. Differentiate between degree and radian?

Ans. Degree: a unit of measurement of plane angles. It 1s the angle subtended by one three-
hundred-and-sixtieth of the circumference of a circle.

Radian: It 1s the ST unit for measurement plane angles. It 1s the angle between two radii of a
circle which cut off on the circumference an arc equal in length to the radius. Mathematically
defined as the ratio of arc length to radius.

6 =S)r
360° ‘ : '
1 rad (radian) = = 57.3° o%pakmty.org%n

Q.2. Find the velocity of a disc rolls down along an inclined plane of height 10m?
Ans. The velocity of the disc will be calculated as follows:

4gh 4(9.8ms~ 1) (10 m)

U= ER = 2 = 130.7 ms~1
(O)v
Q.3. Show thatv=r ® ! ol
Ans. As we know, AG = AS/r or AS = rA@ @gﬁ;:y
Dividing both sides by At, we get: AS/At =r A@ /ZK/ )
Which becomes: v = rw NS
m\“/
Q.4.Show thata=ra Pt \ m‘“\
Ans. As we know, Av = rAw _ \g\%\ o
\ )

Dividing both sides by At, we gét Av/At = r Aw /At
Which becomes: a = ra

Q.5. Can a body move along a circle without centripetal force?

Ans. No, a body cannot move along a circle without centripetal force because it is the centripetal
force that bends the normally straight path of a body in a circular path. So without it circular
motion 1s not possible.

Q.6. Is any work done by centripetal force?

Anmns. No. The net work done by centripetal force 1s zero as the net displacement of a body due to
centripetal force 1s zero.

Q.7. What does “INTELSAT” stands for?
Ans. INTELSAT stands for International Telecommunication Satellite Organization.

Q.8. Define real weight and apparent weight.

Ans. Real Weight: The real weight of an object is the gravitational pull of the Earth on the
object.

Apparent Weight: The apparent weight of an object 1s equal and opposite to the force required to
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stop 1t from falling in a particular frame of reference. In an accelerating system it 1s not equal to
the real weight of the object.

Q.9. An object revolving around the earth is said to be a freely falling body. Why?

Ans. An object revolving around the earth 1s acted upon by a centripetal force which is the
earth’s gravitational pull. This means that the centripetal acceleration acting on the object 1s the
acceleration due to gravity 9.8 ms™. Due to this reason the object is said to be a free falling body.

Q.10. State right hand rule to find the direction of angular displacement?
Ans. The right hand rule states that i1f we grasp the axis of rotation in right hand with fingers
curling in the direction of rotation, our thumb points 1n the direction of angular displacement.

Q11. Show that 1 radian = 57.3°
Ans. As 360" = 2r radian for one complete rotation/revolution, 1 radian would be equal to
360°/2m, which is equal to 57.3°

Q.12. Describe what should be the minimum velocity for a satellite to orbit close to the
Earth around it. \

Ans. The minimum velocity for a satellite to orbit close to the Earfﬁ known as critical
velocity can be calculated from the expression of centrlpetalacceleratlon as follows:

v=,9gR \/(98ms‘1)(64><106m) 79~;‘ ‘:¢

«’“\; [._ H

Q.13. A lift is ascending with the acceleratlﬁ \"} ”. Derive the expression for apparent
weight of the body of mass “m” in it. , h)

Ans. If the object 1s being weighed. @\y aspnng balance 1n the lift, the tension in the string of the
balance (T) will be its apparent. wquht and will be givenas:w —T =ma or T = w —ma
This shows that the apparentWelght (T) 1s less than the real weight (w) by an amount (ma).

Q.14. Define weightlessness and gravity free system.

Ans. Weightlessness: The condition 1n which the apparent weight of an object becomes zero
inside a system accelerating under gravity or free falling.

Gravity Free System: Space crafts or satellites that orbit around the earth are acted upon by the
acceleration under gravity and so considered free falling systems. Due to it all objects inside
them appear weightless. Thus no force 1s required to hold an object from falling inside such
systems and so they are called gravity free systems.

Q.15. What is geostationary satellite?

Ans. A geostationary satellite is one whose orbital motion is synchronized with the rotation of
the earth. In this way the synchronous satellite remains always over the same point on the
equator as the Earths spins about 1ts axis. Such a satellite 1s very useful for worldwide
communication, weather observations, navigation and other military uses.

Q.16. Write down applications of communication satellite.

Ans. Communication satellites are geostationary satellites that seem to hover over one place on
the earth, so continuous communication with any place on the earth’s surface can be made.
Stations on earth transmit signals to these satellites and receive signals via satellites from other
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countries. These signals can be picked also by dish antennas on our homes. INTELSAT VI
satellite alone, has a capacity of 30, 000 two way telephone circuits plus three TV channels.

Q.17. What is meant by centripetal force? How is it converted in terms of angular velocity?

Ans. Centripetal force 1s the force needed to bend the normally straight path of a body into a
mv?

circular path. It is given as: F = .

Now as, v = rw, F = mrw?

Q.18. Why banked tracks are needed for turns?

Ans. Banked tracks are needed for turns that are taken so quickly that friction alone cannot
provide energy for centripetal force.

Q.19. Show that L. = mr’m
Ans.L =rxpand for0=90° L=r1p
As,p=mv, so L =rmv

Now, vV =r®, so L = mr’o

Q.20. Define artificial gravity. Write down expression for i 1ts\f'i'ef>1ency

Ans. Artificial gravity is created in spaceships that becom a,gr/évuy free system, by setting them
into rotation around their own axis. The astronauts a E}\cts inside get pressed towards the
outer rim and exert a force on floor of the spaceshl “on earth. This is to avoid harmful
effects of weightlessness over longer periods of t' ne.

The artificial gravity can be provided if spacégj}lp rotates with this frequency:

~) Q\‘\/ 1 \/ﬁ
x’ii‘:ﬁ“”‘ = 27\ R

Here R 1s the outer radius of thé\\sp%’ceshlp
N0
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Chapter 6

Q.1. Define and explain briefly drag force.

Ans. An object moving through a fluid experiences a retarding force called a drag force. The
drag force increases as the speed of the object increases. For a spherical object of radius ‘r’
moving in a fluid at speed ‘v’, it is mathematically given as: F = 6émnrv

Where 1 1s the fluid viscosity.

Q.2. Briefly explain viscous drag and Stoke’s law.

Ans. Fluids (liquids and gases) have non-zero viscosities, i.e. they exert retarding force on
objects travelling through them. This 1s known as the viscous drag or drag force. The viscous
drag or drag force acting on a spherical object of radius ‘r’ moving 1n a fluid at speed ‘v’, can be
mathematically given with the help of Stokes’ law as follows: F = 6mnrv

Where 1 is the fluid viscosity.

Q.3. Briefly explain terminal velocity.

Ans. Terminal velocity 1s the constant speed that a free falling object has when its weight
O\

becomes equal to the drag force exerted by air, making net force, g@s;ng on it zero.

2
Mathematically for a spherical object of radius ‘r’, it 1s descrl‘rgﬁ as: vt = ggr =
~\ O

Where p is the density and n 1s the viscosity. & iﬁ‘“ ) ; ,

;/\\) % pakcity.org%o
Q.4. How an aeroplane is lifted up in the alr?\“ L/ ] '
Ans. The wing of an aeroplane 1s designed t ff@eﬂect the air so that streamlines are closer
together above the wing than below 1t Wh\e_gé the streamlines are forces together, the speed 1s
faster. Thus, air is travelling faster on' the upper side of the wing than on the lower. The pressure
will be lower at the top of the w\uig\ ‘and the wing will be forced upward. In this way the
aeroplane 1s lifted. AN

Q.5. State the Stoke’s law and write its formula.

Ans. The Stoke’s law 1s an expression describing the resisting or drag force on a particle moving
through a viscous fluid. The viscous drag or drag force acting on a spherical object of radius ‘r’
moving in a fluid at speed ‘v’, can be mathematically given with the help of Stokes’ law as
follows: F = 6mnrv

Where n is the fluid viscosity.

Q.6. Explain the term viscosity? What is its unit?

Ans. Viscosity is the frictional effect between different layers of a flowing fluid. Viscosity
measures how much force is require to slide one layer of the liquid over another layer.
Substances that do not flow easily, such as thick tar and honey, have large coefficients of
viscosity (n). Substances which flow easily, like water, have small coefficients of viscosity. The
unit of viscosity or coefficient of viscosity (1) is ‘Nsm™’.

Q.7. What is the Venturi’s effect? Write only its mathematical form.

Ans. Venturi’s effect is the decrease in pressure of a fluid when it flows through a pipe portion
which 1s much smaller in diameter to the initial one. Bernoulli’s equation is written in a more
convenient form 1n this case and becomes the Venturt’s relation which is as follows: P; — P, =
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= 1 %
= = pv; %
% Q.8. Show that for a fluid where the speed of the fluid is high the pressure will be low. %
§ Ans. Bernoulli’s Theorem is given as: P + %pv2 + pgh = constant %
% Simplifying it for a situation where height of fluid tlow 1s same and pgh=0 =
% We will have, P + % pv? = constant, which clearly shows that the pressure will be low where §
= the speed of fluid is high. %
% Q.9. How a chimney works the best? %
= Ans. A chimney works best when it 1s tall and exposed to air currents, which reduces the =
= pressure at the top and force the upward tlow of smoke. :
% Q.10. State Bernoulli’s equation and Torricelli’s theorem. %
= Ans. Bernoulli’s equation states that for an incompressible, non-viscous fluid flowing in steady =
§ state, the sum of its pressure, kinetic energy per unit volume and potential energy per unit %
= volume remains constant. :
= P+ —pv? + pgh = constg);t@,,\ =
- 6 side : L < : NG =
= Torricelli’s theorem is an application of Bernoulli’s theorem @nd states that the speed of efflux of =
= such an 1deal fluid 1s equal to the velocity gained by géq’\ﬁa\lﬁhg through the distance (hi-hy) :
= under the action of gravity. ;\Sﬂ -
= L, :,5\?(?;9”(]11 — h; s
= (Op N\ =
= : L Q) :
= Q.11. Define systolic and diastolic preijsgmé -
= Ans. Systolic pressure is the highggf\lalg% pressure in arteries during the contraction of heart -
= muscle. It is around 120 torr. <\ %
3 Diastolic pressure 1s the lo“géi“@zlood pressure when heart muscle 1s between beats and relaxes. It =
s is around 75 to 80 torr. -
=§HIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIE
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Chapter 7

Q.1. Define Hooke’s law. Write it in mathematical form?
Ans. According to Hook’s Law, within elastic limit, the restoring force 1s directly proportional to
the displacement.
Mathematically, Fx%

F = Ik :.% akcity.or %o
Where £ 1s constant of proportionality, known as spring constant. 'p i ‘
Q.2. If a heavy and light masses of same size are set to vibration which of them will stop first?
Ans. As we know that the damping force on lighter body will be larger than heavier one so lighter body
will stop first than heavier body.
Q.3. What is difference between displacement and amplitude?
Ans. The displacement of a body at any instant from the mean position 1s called instantaneous
displacement or simply displacement. It 1s denoted by x

OR P

It 1s the distance of a particle of a wave from its equilibrium pgs\iﬁ‘cgi—i, at any particular time.
Amplitude: It i1s the maximum displacement of the body on e;ifhér side from the mean position. It
is denoted by x, ;%}; \

Q.4. What is effect of amplitude on frequené&%iﬂjperiod of simple pendulum?
Ans. There 1s no effect of amplitude on frg,g iéney and period of simple pendulum. As we know
\N©O )

that frequency 1s reciprocal of time p@i\iﬁ(@ﬁﬁd time period 1s equal to 271 l / g

AN \f‘/
Q.5. What is meant by phag\e\\a\nfl initial phase?
Ans. The angle(@ = wt) which gives the displacement as well as the direction of the motion of
point executing simple harmonic motion is known as phase.
Initial Phase: 60 = wt + ¢

Attime t=0, 8 = ¢, ¢ is called the initial phase.

Q.6. State the total energy of the vibrating mass and spring is constant. Differentiate
between free and forced oscillations?
Ans. The total energy of the vibrating mass and spring remains constant at any instant in its
path. This 1s called as law of conservation of energy in SHM.
At any position, the total energy 1s sum of party P.E. and party K.E.

Eiota1 = P.E+ K. E

_1 2 1. 0 _ Xt
== Kx +2Kx 0 [1 xzo]
Total Energy :% Kx?

Thus the total energy of vibrating mass and spring is constant. When the K.E of the mass is
maximum, the P.E of the spring is zero. Conversely when the P.E of the spring is maximum the
K.E of the mass is zero.

Free Oscillation: A body is said to be executing free vibrations if it oscillates with 1its natural
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frequency without the interference of an external force.
Forced Oscillation: A body 1s said to be executing forced vibrations if i1t oscillates with the
interference of an external force.

Q.7. What is driven harmonic oscillator?
Ans. The physical system that oscillates under the action of applied force is known as driven
harmonic oscillator.

Q.8. Write an advantage and a disadvantage of resonance.

Ans. Advantage: The application of resonance phenomenon in tuning a radio. When we turn the
knob of the radio, it changes the natural frequency of electrical circuit of receiver until it
becomes equal to the frequency of transmitter. The resonance is produced, and energy absorption
1s maximum. This 1s how station 1s tuned.

Disadvantage: On a long span bridge, the soldiers crossing the bridge are ordered to break their
steps. If the frequency of the steps coincides with natural frequency of the bridge. Then there 1s a
chance to collapse the bridge due to resonance.

Q.9. Describe the condition under which a vibrating body resonates with other body.
Ans. When the frequency of both vibrating bodies are matched. T‘h@n the vibrating body
resonates with other body. )

Q.10. Define sharpness of resonance? i \\
Ans. Sharpness of the resonance is inversely pfopgrtlonal to the damped force. Smaller the

damped force, sharp 1s the amplitude frequen@ﬁuwe

,\/
/\\

Q.11. Write three uses of simple pendurum

Ans. 1) It is use for time measuremeht and length.

11) Simple pendulum 1s used kn\sblsmometer to predict the earthquakes.

ii1) Pendulum is also used in a' metronome, which helps to maintain the speed of music.
1v) Used to measure the value of g.

Q.12. How resonance is produced in tuning of radio set?

Ans. When we turn the knob of the radio it changes the natural frequency of electrical circuit of
receiver until it becomes equal to the frequency of transmitter. The resonance 1s produced and
energy absorption 1s maximum. In this way station is tuned.

Q.13: Define frequency and time period and relation in them.?
Ans. Time period: The time required to complete one vibration is called time period.

Frequency: The number of vibrations completed by a body in one second is called frequency.

1

Relation between frequency and time period: f = =

Q.14: What is second’s pendulum? Find its length and frequency.
Ans. The pendulum whose time period 1s 2 second is called second pendulum.
T=2sec

Frequency: [ = f = 1/2 ,f = 0.5 Hz.

1
; )
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2

412

Length: T—2nf= T? = 4n? []=> | =9

AsT=2sec, | = 9.8x(2)2
4%(3.14)2

[ =99.2cm

= 0.992m

Q.15: Define damping and resonance?

Ans. Damping: Damping is the process by which energy is lost by the oscillating system.
Resonance: Resonance occurs when the frequency of the applied periodic force 1s equal to one of
the natural frequencies of the vibration of the forced or driven harmonic oscillator.

Q.16. Why soldiers are advised to break their steps while marching on a bridge?

Ans. If there 1s a long span of a bridge, then the columns of soldiers are advised to break their
steps. Their rhythmic march might set up oscillations of dangerously large amplitude in the
bridge structure. Due to resonance the amplitude grows so high that it may collapse.

Q.17: Write and explain electrical application of resonance?

Ans. Tuning a radio is an electrical application of the resonance. When we turn the knob of the
radio, to tune a station, we are changing the natural frequency of; ﬁ\l@zptrlcal circuit of receiver, to
make it equal to the transmission frequency of the radio station,) 'When the two frequencies match

energy absorption is maximum, and this is the only statlgm\ we “hear.

O\)

Q.18. Differentiate between frequency and an\guIJ J‘ frequency?

Ans. Frequency: The number of vibrations cg(mpl%ted by a body in one second is called
frequency. o) =4
/\\-, . 1/

._‘\ '{\
A

“-v'

Angular Frequency: The freque 3@3
of cycles per second. w = 2K7rf\\

perlodlc circular motion 1s equal to 27 times the number

Q.19. Define the term Oscillations.

Ans. The to-and-fro motion of a body about a mean position 1s called oscillatory motion or
vibratory motion.

Example: A mass suspended from a spring, when pulled and released, it starts oscillating.

Q.20.Briefly explain restoring force?

Ans. The force which brings the system back to its stable equilibrium position is called elastic
restoring force or simply the restoring force. Or

The force which tends to move the body back to its original position when the applied force 1s
removed.

Q.21. Describe the function of microwave oven.

Ans. Another good example of resonance is the heating and cooking of food by microwave oven.
The waves produced 1n this type of oven have a wavelength of 12cm at a frequency of
2450MHz. At this frequency the waves are absorbed due resonance by water and fat molecules
in the food, heating them up and so cooking the food.

Q22. How does the mass change the time period of mass spring system.
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% Ans. As we know that the time period of the mass is %
o [m
% T =2n \/; §
% Mass is directly proportional to the Time period so if we increase the mass %
% time period will also be incrased =
% Q.23. Evaluate the frequency of a simple pendulum whose length is 9.8 m. %
= Anms. f=-
§ Given [=9.8m %
% T =21 \/Z %
g
% = 2m g = 21Vl = T =2n %
g As we know that f = % , by putting values we get %
f=— =—— =0.15Hz
- 2 2x3.14 :
E | (”6\)\ | =
= (S =
= R =
= (Y -
- A% =
= S :
— y =
= ~% =
= N\ -
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5 Chapter 8 §
% Q.1. Why sound travel faster in hydrogen than in oxygen? %
% Ans. Oxygen and Hydrogen have nearly identical elastic properties and at the same temperature and pressure: %
= o 2 =
= A% - =
- VP -
= where ‘v’ 1s the the speed of sound and “p’ 1s the density of the gas. As the density of oxygen 1s 16 times that of §
= hydrogen so the speed of sound in hydrogen is four times greater than its speed in oxygen. :
% Q.2. What is the effect of density on speed of sound? a@pakclty.org %" %
% Ans. The speed of sound 1s related to the density of a gas according to the following relation: %
= v & Y =
= p =
= At the same temperature and pressure, the speed of sound varies inversely as the square root of density of a gas =
- 1 =
=le v«X ﬁ Hence, sound travels faster in gases which are less densg:rcﬁs compared to gases having greater =
= densities. Q & =
= AR\ Y E
s RS =
= ~ “\\ - =
= Q.3. Why can microwave not detect underwater obje.ct“L/ :
= 7 A\ =
= Ans. Microwaves are strongly absorbed by sea w&’t}%mthm feet of their transmission which is the reason why =
= radar techniques cannot be utilized in detectlaofa\of underwater objects. For underwater detection, light detection s
= and ranging method (LIDAR) is used. < O Y ~ =
= \ =
M
§ Q.4. Explain the term red shift and blue shift in Doppler’s effect? %
% Ans. A blue shift is any decrease in wavelength with a corresponding increase in frequency of an electromagnetic %
§ wave. In visible light, this means a shift of color from red end of the spectrum to the blue end. The opposite effect §
= is referred as red shift. -
% Q.5. Define waves and progressive waves. =
§ Ans. The disturbances produced in a medium which transport energy from one place to another without §
§ transporting matter are called waves. e.g. water waves, sound waves, waves produced 1n a string. §
§ The waves which transfer energy by moving away from the source of disturbance are called progressive waves §
= e.g. waves produced in a string. :
% Q.6. Write characteristic of stationary waves. %
% Ans. i) They have same frequency but opposite direction. %
= 11) They do not transter energy. =
= i1i) They produce nodes and antinodes. s
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Q.7. Write formula of speed of sound at 0°C.

Ans. The formula is: vt = vo +0.61 t
where vt = speed of sound at a temperature t’C, vo = speed of sound at 0°C, t = Celsius temperature t’C.

Q.8. State the principle of superposition.

Ans: If two or more waves superpose each other, then the resultant displacement ‘Y’ will be equal to the
algebraic sum of all the displacementsi.e. Y =y1+y2+y3+ ...+ ¥yn

Q.9. How the velocity of a wave will change if “tension” is made 16 times?

Ans. The speed of stationary waves 1n a stretched string 1s given by

Q.10. Define mechanical and electromagnetic waves. q\ {_

Ans. Mechanical Waves: The waves which need material medi tm\ for their propagation e.g. water waves,
sound waves etc. ;YW
Electromagnetic Waves: The waves which do not req:uxre material medium for their propagation e.g. light
waves, microwaves etc. N\

m\“/

X
\ e \\:\/
(‘ "'k-

Q.11. Write any two applications of Dogplgr s effect.

5 l\ s - .
Ans. 1) Radar System: Radar is a dﬁyﬂce Wthh transmits and receives radio waves. If an aeroplane 1s

approaching the radar, the frequency of the reflected waves from the aeroplane is increased and if it 1s moving
away the frequency of reflected waves is decreased.

i1) Sonar: Sonar is acronym of “sound navigation and ranging”. It is a technique for detecting the presence of
objects under water by acoustical echo. The apparent frequency of waves, produced by the moving objects
under water, 1s calculated using Doppler shift. It is used for detection and location of submarines, control of
antisubmarine weapons, mine hunting and depth measurement of sea.

Jd2. Differentiate between ““an open organ pipe” and *°a closed organ pipe”.
Q.12. Diff i b ¢ p gan pipe” and “a closed organ pipe”

Ans.
Open Organ Pipe Closed Organ Pipe
e [t 1s open at both ends. e [tis closed at one end.

e [t has anti-nodes at both the ends. e [t has anti-node at open and node at
closed end.

e [t is richer in harmonics. e [t has only odd harmonics.

T T T T e T T A T Y T T T T e T e e e s
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Q.13. Define Beats. Write its two uses.

Ans. The phenomena in which two waves of slightly different frequencies (< 10 Hz) travelling in the same
direction superpose 1s called beats.

Q.14. Define interference of waves. Write the conditions for interference.

Ans. When two waves having same frequency and travelling in the same direction superpose, the phenomena is
called interference.

Conditions: 1) Sources producing sound waves should be coherent.

11) The waves must be monochromatic.

Q.15. Write down effects of variation of pressure and density on thens@eqd of sound.
.,ﬂ \, Z

Ans. Effect of Pressure: Density 1s directly proportional to the <\ AP :

\ e

pressure. Hence, their ratio remains constant. Therefore, spe@d 8)@\ ‘
sound 1s not affected by variation in the pressure of ga§ ;

Mathematically, v = [— '\6\)(‘ 0
p A N

ST

A \‘“\'
Effect of densny At the same tempera\\qréxand pressure of a gas,
the speed ‘v’ 1s inversely proportmn@l“tb the square root of the density. Therefore, an increase in density means
that speed decreases and vice versa.

Q.16. Briefly describe principle of superposition.

Ans. If two or more waves superpose each other, then the resultant displacement ‘Y’ will be equal to the
algebraic sum of all the displacements 1.e.
Y=y1+y2'+y3+ ..+ ¥n
Phenomena of Superposition: The following interesting phenomena occur due to superposition of waves:
e Interference

e DBeats
e Stationary Waves

Q.17. What are stationary waves and how are they produced?

Ans. Definition: When two waves of equal frequency travelling in the opposite direction on a same path
superpose each other, they give rise to stationary waves.

Production: Plucking a stretched string of length ‘L’ from an appropriate position such as middle or quarter of

Iy e e e e e gy yymymymE
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its length produces stationary waves.

Q.18. Which is richer in harmonics, an open organ pipe or a closed organ pipe?

Ans. Open organ pipe is richer in harmonics as compared to a closed organ pipe.
Mathematically:

For an organ pipe that is open at both ends:
nv

f[] — T, n=— 1,2,3,...
21

For a closed pipe:
nv

f[] — D n= 1,3,5,...
41

Q.19. Define Doppler’s shift. Also write its formula.

Ans. The amount of compression or expansion of waves due to motion of source towards or away from the
observer is called Doppler’s shift. It is represented by AA..

Formula: AA = Us / £ where us 1s the speed of source.

Q.20. What is radar? 2

'\\\\((

Ans. Radar is a device which transmits and receives radio Wg\?&s
Working Principle: Radar works on the Doppler effect. .~ \\\ )
Application: It 1s used to determine the speed and ele@tégn of an aeroplane.

m\“/

/‘\\\

Q.21. What is velocity of sound in air, if pemﬁei'ature of air is 20°C?

\“ \\,»

Ans. According to the relation ‘-‘\"\"EZ\‘;\\L—\
=vo +0.61 t QP
=332ms! +0.61(20)

= 344 ms!

Q.22. How the velocity of stationary waves in string is affected by changing its tension?
Ans. The speed of stationary waves in a stretched string 1s given by

1 F
V== f—
2l m

Thus, v < vV F i.e. it increases as the tension in a stretched string increases and vice versa.

Q.23. Can Doppler’s effect be applied to electromagnetic waves? Give an example.

Ans. Yes, Doppler’s effect 1s applicable to electromagnetic waves.

Example: An important application 1s the radar system which uses radio waves to determine the elevation and
speed of an aeroplane. If an aeroplane approaches towards the radar, then the wavelength of the wave reflected
from aeroplane decreases and 1if it moves away then the wavelength increases.

Iy e e e e e gy yymymymE
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Q.24. What is apparent change in frequency when source is moving away from stationary observer?

Ans. In this case, the apparent frequency decreases in accordance with

_V
fa = /(V+us)><f
Vv

Q.25. What is apparent change in frequency when source is moving towards stationary observer?

Ans. In this case, the apparent frequency increases in accordance with

_vV
fa="/ v —uy <t
Ag V
S /(V_us)>1,SOfA>f

Q.26. What is apparent change in frequency when observer is moving away from stationary source?

Ans. In this case, the apparent frequency decreases in accordance with

fr= (VT W)/ g

As(v_u")/v<1,sofA<f \
Q@

N\ T

Q.27. What is apparent change in frequency when observexz J\JPOVlng towards stationary source?
J

\“\f»

Ans. In this case, the apparent frequency increases in @c\gprﬂ/ inice with
As Y= u")/ v>1,s0fa>1 o S\ Q\‘/
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% Chapter 9 %
% Q.1. Define Light and Physical Optics. %
% Ans. Light 1s a type of energy which produces sensation of vision. In physics, physical optics is the branch %
g of optics that studies interference, diffraction, polarization. §
% ; ; : % pakcity.org %o =
= Q.2. Define wave front also differentiate spherical and plane wave front? : s =
% Ans. Such a surface on which all the points have the same phase of vibration i1s known as wavefront. In case of %
% a point source, the wavefront is spherical in shape. With time, the wave moves farther giving rise to new =
§ wavefronts. All these wavefronts will be concentric spheres of increasing radii. It can be seen that as we move g
% away at greater distance from the source, the wavefronts are parts of spheres of very large radii. A limited =
% region taken on such a wavefront can be regarded as a plane wavefront. %
% Q.3. State Huygen’s principle and its two steps. %
% Ans. Huygen’s principle enables us to determine the shape and location oﬁifh\e new wavefront at a later time ¢ %
g +At. This principle consists of two parts: \(\ : %
§ (1) Every point of a wavefront may be considered as a source @fés‘@condary wavelets which spread out 1n %
= O =
= forward direction with a speed equal to the speed of propaggi\ﬁan)of the wave. =
= (i1) The new position of the wavefront after a certain 1rfter3a1/ of time can be found by constructing a surface that =
= touches all the secondary wavelets. ; =
= X ro\“/“ =
§ Q.4. Define interference of light and 1ts cohélltlons =
= \\ %
% Ans. Superposition of two waves ha\izi\hg the same frequency and travelling in the same direction results in a :
= phenomenon called interference. The following conditions must be met, in order to observe the phenomenon. =
% 1. The interfering beams must be monochromatic, that 1s, of a single wavelength. %
% 2. The interfering beams of light must be coherent. :
% Q.5. What are the conditions for dark and bright fringes in Young double slit experiment of %
= interference? =
% Ans. For bright fringe, the path difference i.e. d sin 6 must be an integral multiple of wavelength. %
% d sin 0 = mA. where m = 0,1 ,2... The central bright fringe 1s obtained when m = 0. %
§ For dark fringe d sin 6 = [m+1/2] A. The first dark fringe, in this case, will obviously appear for %
= m =0 and second dark form = 1. :
% Q.6. Explain thin films and also explain the darkness of central fringe of Newton ring. %
g Ans. A thin film 1s a transparent medium whose thickness is comparable with the wavelength of light. In case of%
§ the experiment of Newton rings, at the point of contact of the lens and the glass plate, the thickness of the film §
= is effectively zero but due to reflection at the lower surface of air film from denser medium, an additional path =
§ difference of A/2 1s introduced. Consequently, the centre of Newton rings 1s dark due to destructive interference. %
%IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII%
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Q.7. Define diffraction of light.

Ans. The property of bending of light around obstacles and spreading of light waves into the geometrical
shadow of an obstacle 1s called diffraction of light.

Q.8. What is diffraction grating?

Ans. A diffraction grating is a glass plate having a large number of close parallel equidistant slits mechanically
ruled on it. The transparent spacing between the scratches on the glass plate act as slits. A typical diffraction
grating has about 400 to 5000 lines per centimeter.

Q.9. Define X-ray diffraction? Also write its two uses.

Ans. X-rays is a type of electromagnetic radiation of much shorter wavelength, typically of the order of 107! m
X-ray diffraction has been very useful in determining the structure of biologically important molecules such as

1) hemoglobin which 1s an important constituent of blood,
2) double helix structure of DNA.

Q.10. Define polarization and plane polarized light?

Ans. If the vibrations are confined only in one plane, the light is said to be polarized. The phenomenon is called
polarization. If un-polarized light is made incident on a sheet of polar01d Lhitransmltted light will be plane
polarized. Rt

[(_‘ \\ ./

]

A \_,//
X {4

Q.11. Define optical rotation? 5 z\;; \¢

Ans. When a plane polarized light is passed through cer\gauf;:rystals they rotate the plane of polarization. Quartz
and sodium chlorate crystals are typical examples, w (ch ‘are termed as optically active crystals. A few millimeter
thickness of such crystals will rotate the plane of pOlthzatlon by many degrees. Certain organic substances, such
as sugar and tartaric acid, show optical rotatibﬁ/\vvhen they are in solution. This property of optically active
substances can be used to determine the\m" &@ﬁéentratlon 1n the solutions.

N\
Q.12. What is the meaning of frmge/spacmg and on which factors it depends upon?
Ans. The distance between two adjacent bright or dark fringes is called fringe spacing.

Ay =\ L/d

The fringe spacing varies directly with distance L between the slits and screen and inversely with the separation
d of the slits. It also reveals that fringe spacing increases if red light (long wavelength) 1s used as compared to
blue light (short wavelength).

Q.13. What is sugar solution process in polarization?

Ans. Sugar solution rotates the plane of polarization of incident light so that it is no longer horizontal but at an
angle. The analyzer thus stops the light when rotated from the vertical (crossed) positions.

Q.14. When white light projected through the diffraction grating and produces interference? What
colors are between the bands of interference?

Ans. If the incident light contains different wavelengths, the image of each wavelength for a certain value of n
1s diffracted 1n a different direction. Thus, separate 1mages are obtained corresponding to each wavelength or
color.

d sin 6 = nA

It shows that the value of depends upon n, so the images of different colours are much separated in higher orders.
T e I A e i g i i e i i e A e H i A i I A A F S i g M A
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Chapter 10

Q.1. Define least distance of vision and what is the minimum value of human distance of vision?

Ans. The minimum distance from the eye at which an object appears to be distinct 1s called the least distance of
distinct vision or near point. This distance represented by d 1s about 25 cm from the eye.

Q.2. Define magnification and resolving power?
Ans. The ratio of the size of the image to the size of the object 1s called magnification.
The resolving power of an instrument is its ability to reveal the minor details of the object under examination.

Q.3. Differentiate linear and angular magnification?

Ans. The ratio of the size of the image to the size of the object is called linear magnification

The magnifying power or angular magnification is defined as the ratio of the angles subtended by the image as
seen through the optical device to that subtended by the object at the unaided eye.

Q.4. How can we measure the magnification of simple microscope?
Ans. The image formed by the object, when placed at a distance d, on the eye, a lens 1s placed just in front of
the eye and the object is placed in front of the lens in such a way that a virtual image of the object is formed
at a distance d from the eye. The size of the image is now much larger than without the lens.
Hence the magnification of a convex lens (simple microscope) can be expgeised as
M=1+d/f Q)N ~

A >: \“. \ . :
Q.5. Write down the formula for compound mlcroscope m\agmflcatlon" %pakmty.org %"
Ans. M=q/p(1+d/fe) N\ f;;-.

where d=near point, f.= focal length of eyeh}:\w\ ece
' (>\\ S

Q.6. What is astronomical telescope; exp aln \its ivorkmg with a diagram?
Ans. Astronomical telescopes: Imtlallxth‘e extensive use of the telescopes was for astronomical observations.
These telescopes are called astronom @fal telescopes. A simple astronomical telescope consists of two convex

lenses, an objective of long focal length f, and an eye piece of short focal length fe

Working: The objective forms a real, inverted and diminished image A'B'of a dlstant object AB . This real
image A ' B ' acts as object for the eye piece which 1s used as a magnifying glass. The final image seen through
the eye-piece is virtual, enlarged and inverted.

Q.7. What are the meaning of eye piece and objective lenses?

Ans. The objective lens of a microscope is the one that is near to the sample. The eyepiece lens is so named because it is
usually the lens that 1s closest to the eye when someone looks through the device. The objective lens collects light and
brings it to focus creating an image.

Q.8. How can we measure the magnification of an astronomical telescope?
Ans. Working: The objective forms a real, inverted and diminished image A'B'of a distant object AB. This real
image A ' B 'acts as object for the eye piece which 1s used as a magnifying glass. The final image seen through
the eye-piece 1s virtual, enlarged and inverted.

M=1,/ fe
Where {, = focal length of the objective, f. = focal length of the eye-piece.

Q.9. Define spectrometer and write down its essential parts?
Ans. A spectrometer 1s an optical device used to study spectra from different sources of light. With the help of a
spectrometer, the deviation of light “by a glass prism and the refractive index of the material of the prism can be
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measured quite accurately. Using a diffraction grating, the spectrometer can be employed to measure the wave
length of the light. The essential components of a spectrometer are:
1. Collimator 2. Turn table 3. Telescope

Q.10. What is the use of spectrometer?

Ans. With the help of a spectrometer, the deviation of light “by a glass prism and the refractive index of the
material of the prism can be measured quite accurately. Using a diffraction grating, the spectrometer can be
employed to measure the wave length of the light.

Q.11. If an astronomer wants to study the stars which are million years away, which type of
telescope they will use?

Ans. The astronomer will use the Astronomical telescope because it 1s an optical device used for viewing distant
objects. The 1mage of a distant object viewed through it appears larger because it subtends a bigger visual angle
than when viewed with the naked eye. Also Initially the extensive use of the telescopes was for astronomical
observations.

Q.12. Write down the formula of time and speed for measuring the speed of light?

The time taken by the mirror M to rotate through an angle 27 /8 1s:

T =1/8f

-~

c=2.99792458 x1 0¥ m/s 2\

\
r ~ \ N\

Ly )

¢ '\ Fa

Q.13. What is an optical fiber? Define its types. oSV
Ans. During the recent past the idea of transmission of lighg\t\h}“{)ﬁgh thin optical fibres has been revived and 1s
now being used in communication technology. They h/él\/\é}nuch wider bandwidth capability and immunity from

electromagnetic interference. It 1s its ability to trans@ﬁhousands of telephone conversations, several television
e

programs and numerous data signals between s\t@\nans through one or two flexible, hair - thin threads of optical
fibre There are three types of optical fibres,\,w}ni‘bh\’éfe classified on the basis of the mode by which they propagate
light. These are: P

1. Single mode step index 2.Mu§l;t;i§ii1(iﬂe step index 3. Multi mode graded index.

Q.14. What is the principle of fiber optics?
Ans. This may be done by two ways:
a) Total internal reflection b) Continuous refraction.

Q.15. Explain total internal reflection?
Ans. In Total internal reflection the light rays striking the internal surface of the glass at angles of incidence
greater than (critical angle) will be reflected back into the same medium.

Q.16. Write down the uses of optical fibers?
Ans. The use of light as a transmission carrier wave 1n fibre optics has several advantages over radio wave carriers
such as.

1) Itisits ability to transmit thousands of telephone conversations, several television programs and numerous

data signals between stations through one or two flexible, hair - thin threads of optical fibre.

2) It1s also used to transmit light around corners and into 1naccessible places so that the formerly
unobservable could be viewed.

3) The use of fibre optic tools 1n industry 1s now very common, and their importance as diagnostic tools in
medicine has been proved
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4) These systems also allow word processing, image transmitting and receiving equipment to operate
efficiently.

Q.17. Differentiate cladding and jacket?
Ans. In fibre optics where central core has high refractive index (high density) and over it is a layer of a lower
refractive index (less density). This layer is called cladding. Such a type of fibre is called multi-mode step index
fibre. The optical fibre 1s also covered by a plastic jacket for protection.

Q.18. Define refractive index?
Ans. The index of refraction 1s merely the ratio of the speed of light ¢ in vacuum to the speed of light v in that

material. n=c/v
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Chapter 11

Q.1. Define Thermodynamics and describe the kinetic theory of gases?

Ans. Thermodynamics is a branch of physics that deals with relationships and conversion between heat and
other forms of energy.

Kinetic theory of Gases:

e A finite Volume of gas consists of very large number of molecules.
e Gas molecules are random in motion.

e C(ollisions between the gas molecules are perfectly elastic.

e Molecules exert no force on each other except during collision.

Q.2. Describe the relation of temperature and Kinetic energy?

Ans. Absolute temperature of an ideal gas is directly proportional to average translational kinetic energy of gas
molecules.

Ta<K.E>

Q.3. Define Boyle’s law with graph?

Ans. The volume of given mass of gas at constant temperature 1s inversel,yép{oportional to the pressure applied
to the gas. )
' O\

Pressure

J a@ pakcity.org %o
Q.4. Define Charles’s law, with graph? ' )

Ans. The volume of given mass of gas 1s directly proportional to the absolute temperature when the pressure 1s
kept constant.

Volume

O Tem perature (K)

Q.5. What is the meaning of internal energy?

Ans. The sum of all the form of energies (such as kinetic and potential energy) of a substance is called internal
energy.
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J:LI

Inteimal Energy
AU

System
j Swtounclings

Heat (Q)
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Q.6. Differentiate work and energy, derive formula for work done ?
Ans. Both heat and work correspond to transfer of energy by some means.

P=F/A
Or F=PA

W =FAy
W =PAAy
W =PAV

(AAy = AV)

Q.7. Explain first law of thermodynamics with equation.

Ans. When the heat Q 1s added to a system, this energy appears as an increase in the internal energy AU stored

in the system plus work done W by the system on the surroundings.

Q.8. Differentiate isothermal and adiabatic processes with graph

Ans.

Q=AU+W

J? \ "

O

».,_,.//‘

N\ ¢ )
sl e

Isothermal

S D) .
SN\ Adiabatic

A process 1in which the temperature of the

Ai)ff'é\éj,‘é@ in which no heat enters or leaves the

o

Pressure, P

system 1s constant is called isothermal process.

I
/\\\ 2

8% %
~\ )

-8ystem is called adiabatic process.

-

Isochoric

k ___Isobaric

Q.9. Define molar specific heat. What is the difference in molar specific heat at constant volume and constant
pressure?

liﬁ-IIIIIIIIIIIIIIIII

Ans. Molar specific heat of substance is defined as the heat required to rise the temperature of one mole of a substance

through 1 K.
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Molar specific heat at constant Volume

Molar specific heat at constant pressure

Molar specific heat of substance at constant
Volume 1s defined as the heat required to
Rise the temperature of one mole of

Substance through 1 K at constant Volume.

Molar specific heat of substance at constant
pressureis defined as the heat required to
Rise the temperature of one mole of

Substance through 1 K at constant pressure.
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Qv — Cv AT

Qp — Cv AT

in the surroundings.

in the surroundings

work without rejecting any heat to sink. OR
There 1s no perfect heat engine.

0
Tu LR

Engine

4

» Adiabatic expansion <©)
» Isothermal compression Pt
» Adiabatic compression A

TC()Id

/4

hot

T |
n= [1 - Tf”’“:l x 100%

Hot

n=1-

environment increase.

Q.15. Define absolute temperature.
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Q.10. Differentiate reversible and irreversible process.
Ans. A reversible process 1s one which can be retraced in exactly reverse order, without producing any change

Q.11. Define second law of thermodynamics and heat engine.
Ans. It is an impossible to make a heat engine which converts all the heat absorbed from a hot reservoir into

» Isothermal expansion 7,

Q.13. What is the meaning of efficiency of Carnot engine?

Ans. Efficiency of carnot engine tell us about work done (output) as compare to heat entered (input). Efficiency
of engine depends on the temperature of hot and cold resorvior.

"O

A 1rreversible process 1s one which can not be retraced in exactly reverse order, without producing any change

Q.12. What is Carnot theorem and how Carnot engine works on thﬁs\ﬂfeorem"

Ans. A carnot engine is Hypothetical engine that operates on the reverélble carnot cycle. Sadi Carnot in 1824
proposed this ideal engine using only isothermal and adlaba '

TE]I Step 3
Isothermal at T

Q.14. Define second law of thermodynamics in terms of Entropy.
Ans. A system undergoes a natural process, it will go in the direction that the entropy of system plus the

0
L)
-
a
g T T T T T T

Ans. A temperature measured from absolute zero in kelvins. To convert from the Celsius scale into the absolute
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temperature, you add 273.15 and change °C to K. To get a temperature on the absolute scale to the Celsius
scale, subtract 273.15 and change K to °C.

Q.16. Define Diesel engine how works.

Ans. No spark plug is needed in diesel engine. Diesel is sprayed into cylinder at maximum compression.
Because air is at high temperature after compression the fuel mixture ignites on contact with air in cylinder &
pushes the piston outward.

Q.17. Define petrol engine and its working?
Ans. Petrol engine is a engine that based on carnot engine consist of four strokes.
1. Intake stroke
2. Compression Stroke
3. Power stroke
4. Exhaust stroke
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