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19, The time perlod of an osclllating mass spring system Is 10 seconds, |f Mmag
attached to spring Is doubled then time perlod becomes.

(A) 108 (8) 205 (C)55 (D) 10VZs
20. Total Energy of Mass Spring System at Displacement x = %
(4) }h—f (8) ék(,rﬂ’ -x') () k] - (D) %fcr ’
opic IV: Simple Pendulum:
21. Time period of simple pendulum only depends on: (2 times)
(A) Mass of the bob (B) length of the pendulum
(C) amplitude of vibration (D) size of the bob
22. The frequency of second pendulum is: (4 Times)
(A) 1 Hz (B) 2 Hz (C) 0.5 Hz (D) 5 Hz
23. Which expression iz correct for the time period of a simple pendulum:
(A) T=( (B) T oc m . (C)Ttx\/f (D)Toc\/;
24. If the period of a simple pendulum is double, its amplitude will become:
(A) Unaffected (8) Double (C) Half (D) 1.41 as large
25. If mass of pendulum becomes double, then its time period will be: (5 Times)
(A) Double (B) Half (C) Four time (D) Remain same-
26.1f the time period of simple pendulum is 2 seconds its frequency will be: (3 times)
(A) 1.0 Hz (B) 0.5 Hz (C) 1.5 Hz (D) 2 Hz
27. In case of oscillating pendulum its acceleration “a” is:
(A)a=0 . (B) a =« time period
(C) a = 8 Length of pendulum (D) a o« & mass of bob
28. The length of second’s pendulum is:
(A) 100 cm (B) 90cm (C) 99.2 cm (D) 98 cm
23. The force responsible for the vibratory motion of simple pendulum is: (2 times)
(A) mg Cosf (B) mg Sec@ (C) mg Sinfl (D) Mg Tané
30. The correct relation between frequency and time period is:
(A) = —1 {B}}—l (C)fxT=2 (D)fxT=1

31, The frequency of Simple Pendulum is given by:
= 1 |1 — i
(A) = [2 (B)zaﬁ €= |- (Dm\ﬁ

32, Ifamplitude of a simple pendulum is increased by 4 times then time period will be:

(2 times)
(a) Four times (b) Half (c) Same (d) two times
33. At which place the motion f a simple pendulum will be slowest:
(A) Karachi (B)K-2 (C) Murree (D) Lahore
34. By increasing the mass of a simple pendulum its period. .
(A) Increases (B) Decreases (C) Remains same (D) Become zero.

35, The maxlmum K.E of a mass attached to the end of an elastic spring is:

(A) Zkx? (B) zkxo , (C) - krn (D) kx?

36. The P.E stored by a mass spring system at an extension of 2cm is 10J. The: P. E
stored by the same system at an extension of 4cm will be:

(A) 10 J (B) 20 (C) 30 (D) 401

37.The velocity of a particle having SHM is V at mean position. If |ts amplltude is

doubled then velocity at mean position will be: .
(A)v/2 (B)V (C) 2v - ' (D) 4v

38. A spring of spring constant 10— after loading the amplltude is 2m, Then the
' m
maximum P.E. is:

{A) 10 © (B) 291 (C) 301 ' (D) 40
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19, Total energy of a particle executing $.H.M is:

L (B) —k(x? = x? o 3
O R R B .
opic VII: Resonance: ' y
70.The distance between node and antinodes:
(A) 42 (B) 2% - (C) 3 | Ca (D) A
41.The time PETiUd_ of a wave is 0.2 s. Its frequency will be: ) (2 Times)
(A) 21z (B) 3 Hz  (0)aH: (D)5 H2
42.1f 30 waves per second pass through a medium at a speed of 30ms-'the wavelength
iss _ (2 times) .
(A)30m (B) 15m (C)1m (D) 280 m
43.The waves produced in microwave oven have a wavelength of:
(o) 12cm (B 12m (C)18m (D) 18 cm
44.Tuning qf radio is example of: : -
(A Mechanical resonance . (B) Electrical resonance
(C) Physical resonance (D) Biological resonance
45. The frequency of waves produced in microwave oven is:” (3 Times)
la) 2250 MHz (b) 2450 MHz ~ *  (¢)2650MHz = (d) 2850 MHz
46.0n loading the prong of a tuning fork with wax, the frequency of sound:
(a) Increases _ (b) decreases
(c) remains same ' (d) first increases then decreases
47. Shock absorber in automobiles is a practical form of:
(A) SHM (B) Damped oscillations  (C) Forced oscillations- (D) None of these

opic VllI: Damped Oscillations: )

43. A phenomenon by which energy is dissipated from the oscillating system is called.
(A) Forced oscillation _ (B) Free Oscillations e
(C) Simple harmoinic oscillations (D) Damping

" 49, The pbténtial energyofa 5p"rihg mass vibrating system at its man position is:

(a) Maximum (b) Minimum ~ (c)EqualtoKE . (d) Zero
50. By increasing mass of the object four times attached to a spring. Time period ymll become:
_ (A) same - (B) twice (C) thrice . (D) four times

51. A hose pipe ejects water at speed of 0.3 ms™ through a hle of area 10cm?, flow

rate will be: ¥ - el =

(A) 3m3s1 (B) 3 x 10 m?s’ (C) 30 m3s? ~ (D)0.03 Mm%

52. When three-fourth of the cycle of a vibrating body completed then the phase of
vibration is: - :

(A) < radian (B) T radian (C) 3—23 radian (D) m radian
53-%Uhen the amplitude of oscillation is doubled then its energy becomes:
(A) double (B) four times (C) one half ~ (D) six times
54. Maximum velocity in SHMis: 2 1o o
A x,0® (B) x,® . (C) x. D) xje

2019 r |
35.1f the'iength of simple pendulum is doubled then i?s time period betfomes:
(A) half (B) 2 times . (C) V2 times (D)4 times
56. Potential energy of oscillati.ns mass s;.mng svstlemzat any instant |15 (z2 Times)
(Aymgh . (B)KX® . (C) SKxd ~ (D)3xx
57. Distance covered by a body in oné vibration us 20 cm. The amplitude of the

vibration will be. 7 (C) 15¢cm | | (D) 20cm

A)1 B)5cm y i -
-58), Aos?:ple endulurE'I I)s completing 20 vibration in 5 seconds, its frequency is:
P ; | ; - (2 Times)

RS-
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(A) 4 Hz (B) 20 Hz | (t(':1) 200 Hz (D) 49 Hz
' in S.H.M Is proportional to the:
(5:) S:Ii)e:iri;atlon " (B) Displacement (C) Time period (D) Water

ss-spring system Is independent of.

(B) amplitude :
Eé)) ?;?is:gogpgt:,?fy , " (D) nature of material of spring

61. When the bob of simple pendulum is at extreme position then its K.E is:

60. The total energy of ma

(A) maximum (B) minimum - (C) zero (D) small
62. |~ and |2 has same.

X y i (D) Time period
(A) Numerical value (B) Units (C) Damping : perio
63. If the initial Phase is 12‘. then displacement of SHM is;
(A) x = x% sin wt (B) x = sin wt (C) x = xo.cO5 Wt (D) Zero

64. When a Transverse Wave travelling in rare med ium, incident on denser medium
after reflection phase changes by: . : : )

(A) 360° - (B) 180° (C) 90° : _ (D)o° |

65. The distance covered by a body in one complete vibration is 20cm, what is the
amplitude of the vibration. ;

(A) 10 cm- (B) 80 cm (C)5em (D) 20 cm _

66. In order to double period of a simple pendulum the length of the pendulum shou_ld

" be increased by: ' N .z . P
(A) Four times ~(B) Three times- (C) Two times (D) Eight times

* 67. Acceleration of a pendulum of length / =1 m and displacement of 5 cm having S.H.M.
is ' ;

(A) 0.29m/ s* (B) 0.19m/ s* (C) 0.69m/s? (D) 0.49m/ s*
68.At resonance, the transfer of energy is: ' _ '
(A) Zero - (B) Minimurn (C) Maximum (D) Negative
69. If length of the simple pendulum is double then its period increases:
(A) 144 times  (B) 2 times (C) 2.4 times . (D) 3 times
70. The frequency of the first pendulum is: A
(A) 2.0 Hz (B) 1.5 Hz (C) 1.0 Hz (D) 0.5 Hz
~-71. Energy of particle executing SHM of amplitude X, is proportional to: ot
A (8) X’ (X, R4
72. If the length of a simple pendulum is doubled, its period: el
(A) Will not change (B) Will also be doubled

(C) Will be halved : (D) Will'increase by 1.4 times
73. If pendulum vibrate with frequency 0.5 Hz, then its length will be:

(A) 10 cm ) (B) 50 cm (C) 80 cm (D)99em™

- ' _ANSWERS OF THE MULTIPLE CHICE UESTIONS
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opic I: Simple Harmonic Motion:

1.
Ans:

5

Ans: -

i
Ans:

Ans:

.Ans:

" Ans:

Ans;

"Ans:

_. 91’ -
- Ans;

10.
Ans;
© 11,
Ans:
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SHORT QUESTIONS OF CHAPTER-7
IN ALL PUNJAB BOARDS 2011-2021

Define vibratory motion.

The to and fro‘ motion of a body about a fixed point is called the vibratory or
oscillatory motion.

Name two characteristics of S.H.M.
The characteristics of SHM are:

Acce!erat(ion of the body is directly proportional to the displacement and is
always directed towards mean position. ROC =X '

Total energy of the particle executing SHM remains conserved.

. ) h Eiotat = K.E.4+P.E. = constant
What is the total distance travelled by an object moving with SHM in a time
equal to its period, if its amplitude is 4? ' - (5 Times)

The total distance travelled by an object moving with SHM in its time period is
4A, where A is amplitude of vibration. _

Does the acceleration of a simple harmonic oscillator remain constant during

(12 tbimes)

the motion? Is the acceleration ever zero? Explain briefly. (16 Times)
No, it does not remain constant. The acceleration of a body executing SHM is,
a=-w?x

Where x is the displacement from the mean position and a is acceleration which
varies directly with x. As x changes during a SHM, its acceleration does not

remain constant. The acceleration becomes zero at mean position and becomes

maximum at extreme position. _ I
State Hook’s law. Write it in mathematical form. (3 times)
It states that within elastic limit the applied force is directly proportional to the
displacement. Mathematically, v & _
ol Ty F=kx
What is the difference between displacement and amplitude?
During simple harmonic motion the value of distance from the mean position is
called displacement. _
The displacement is maximum at extreme position and the maximum value of
displacement is known as amplitude. : v :
Displacement varies with time while amplitude remains same.
Under what conditions does the addition of two simple harmonic motions
produce a resultant which is also simple harmonic. - (4 Times)
The addition of two simple harmonic motions.of the same frequgncy having
constant phase difference but of diffe]'ent amplitudes taking place in the same
direction produces a resultant which is also a SHM, the amplitude of which is
equal to the algebraic sum of the amplitudes of the two component SHMs.
Why the mation of projection ofa polnt revolving In a circle with variable:
angular velocity Is not simple Harmonic Motlon? =
Simple Harmonic Motion Is a periodic motion which repeats itself after equal
Interval of time and also a & —X. Thus, if point Is revolving in a circle with
variable angular velocity then the motion of projection is not Simple Harmonic
Maotion. s e , o
:vm;ésasrl,?:‘:oizrs:%ng coll is called slinky spring, It can be used to demonstrate
the effect of the motlonlof :reusl?lttzrce in generating waves In a medium,
: veits '

Detn reguency and e 501 e ey, . uics e,
Define angular frequency: Give lts_for;rl - alnd;.u Mk - )

Number of cycles per second Is called angular frequency. It Is denoted byew.

!

—

e = AR T PR ST T —
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e c o800
Formula w = o =2rnf

S.lunit: Hertf:| . s
motion. Glve e : .

ii.s: Eeeﬂ::ifﬁ:::i;ﬁ is t1t1e one that repeats itself after equa[_lntervalg of time,
Vibratory motion of mass-spring system and simple pendulumis periodic.
13.  Explain restoring force and what Is its direction? :
Ans: Restoring force opposes the change in shape of a body Jand is equal and OPposip,

to applied force.

F =-Kx

It is directed towards mean position.

opic Ill: Phase: :

14.  What do you mean by phase? -~ (6Time)
‘Ans:  The angle 8 which specifies the displacement as well as the direc
of the point executing SHM is known as phase. 0 =wt .
15.  What is meant by phase angle? Does it define angle between max
displacement and the driving force? (7 Times).
Ans:  The angle 8 which specifies the displacement as well as the direction of motion
of the point executing SHM is known as phase angle. '
It does not define angle between maximum displacement and drivin
. the angle that the rotating radius makes with the reference direction.
16.  Inrelation to SHM, explain the equation: (3 Times)
| i) y = Asin(wt + ¢) ii) a=—-wx
Ans: i.y = Asin(wt + @)
Here
y is the instantaneous displacement
Ais the amplitude :
wtis the phase angle subtended in time ¢
@ is the initial angle
ii. a=—-w?x
Here
a is the acceleration
w is the angular frequency
X is the instantaneous displacement

Negative sign shows that acceleration and displacement are in opposite

tion of Motigy

g force. Itjs

directions.

©17. In the relation to S.H.
Ans:  This equation repres
function of time, and
harmonically. ‘y’ is i

M explain the equation y = A sin (wt + o). (2 Times)
ents the displacement of simple harmonic oscillator as a
also tells that displacement follows a sine curve i.e. varies

I5 Instantaneous displacement, ‘A’ is the amplitude, ‘@’ is i”itia!
phase angle, ‘(wt + @)’ is the phase angle made with reference direction and 'f“.ﬁ
is the angle subtended in time ‘t’ with angular frequency ‘@’ starting from initial
phase ‘@’ : '
18.  Define phase angle with diagram.
Ans:

The angle which gives the displacement as well as direction of

motion of point executing SHM is called Phase Angle. Thus, it
determines the state of motion of vibrating point.
In the figure 8 = wt is phase angle.

19. ' Whatis mea
Ans:

ant by phase angle and'initial phase? = =~ (2'Times) ¢
The angle which gives the displacement as well as direction of motion ijpo'g
executing SHM is called Phase Angle. Thus, it determines the state of motion
vibrating point. ', : - at
. Ifa body does not Start its motion from mean position then the phase anglé
\ —____the starting position is called initial phase. _——
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Ans:

2.

Ans:

3.

Ans:

2,

Ans:

25,
Ans:

" 26.

Ans:

27,

Ans:

————— . -
I

~ Putting t=2s

" For a mass spring system

“simple harmonic motion . A

~ oscillator.

- Lo A Plus Physics Solved Paper

r

g System:

pefine restoring force and simple harmon|c motion.
Restorin _fprcg_: The force that brings back the osclllatory object towards its
mean position is called the restoring force. F=—-kx

simple harmonic motion: The vibratory motion in which the acceleration of the
body is proportional to displacement and is directed towards its mean position is

called simple harmonic motion. aoc —x _
If a mass spring system is hung vertically and set into oscillations, why does the
motion eventually stop? (21 Times)

If the mass spring system is hung vertically and set into oscillation, the motion
eventually. stops due to friction and air resistance and some other damping
forces. :
Does frequency depend on amplitude for harmonic oscillator? (14 Times)

Since _
1 |k
iy 2 ;
And - - —_—— =
. / p A A

So the frequency of the oscillator is independent of the amplitude of oscillation.
The equation for SHM of an object is given by x = 0.25 cos(r/8)t What will be

 the displacement after 2 Seconds?

Given that x =0.25 cos (g—)t

x =0.25 cos (%)2 '
x = 0.25 cos (3})
x = 0.25 (0.707)
' x=0.18 m
What will be the potential energy of a mass attached to a spring at amplitude of
5 ¢m, if its spring constant is 10 Nm™? _
: " X% =5cm=0.05m
K=10Nm

P.E = 4 k Xo

_ P.E =% (10) (0.05)?
' o P.E=0.0125) , ,
The amplitude of simple pendulum should be small, why? _
If amplitude of simple pendulum is large then force of air friction changes its
time period. Therefore amplitude should be kept small_. -
Define Simple Harmonic oscillator and driven harmonic oscillator.
The oscillator motion taking place under the action of restoring force is known as
body such as simple pendulum, executing SHM s

called simple harmonic oscillator.. - . SN :
A physical system undergoing forced vibrations is known as driven harmonic

Does the frequency of simple pendulum depend on amplitude or length of

simple pendulum? Explain. - *
Frequency of simple pendulum is given as
f=o74 /i
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XI'
This relation shows that frequency of simple pend_uIUm does not depend on
amplitude. It depends on length of simple pendulum, :
:28. . What are the factors on which frequency of a spring-mass system depends?
Ans: Frequency of a mass— spring system is given by -
S A : ! 1 [k
f=2Vm
It depends upon spring constant and mass attached.
e - [k |
- 29. Derive the relation o = \/: . _ _
m \ d |
-Ans: For a mass-spring system which can move freely on a frictionless horizontal
surface, acceleration produced in the mass due to restoring force can be
calculated using 2" law of motion. :
F=ma - '
Then —Kx =ma
da—tg. 5 )
m
By definition of simple harmonic motion.
a=-w'x - . (i) _.
Comparingeq. (i) and (ii).” '
—0)23-'?‘—..\‘
m
» k
L) =—
m
: k
o= |—
m _

30.  Show that for a body attached with a spring g = j} :

Ans: Lejlt us con5|de.r a8 mass attached with a spring which can- move freely on a
frlctlopless_horlzontal surface. The_acceleration a produced in the mass due to
restoring force can be calculated using 2" law of motion. L :
F =ma T . i ; =
But from Hooke’s law F =—kx
Then, —kx = nn; )

Or g ==X x
T 31 If f a springer | &
4 mass of a spring-mass vibrating system is iner :
the effect on its frequency? - o . lncreased "Y four times. What Is
“.Ans: - '

Frequency of mass-spring system is given as’

PSRN L1
.f_27r\/;

Let m' =4m then

A B
f_ZII\/;

1 |k

REF
11 [k

"227\m
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opic V: Simple Pendulum:
=TT T e ———— |

32.
Ans:

33.
Ans:

34,
OR

Ans:

35,

Ans:

36. -

Ans:

37.

Ans:

i |
S —‘i.f

Hence, frequency will he halved.

e tan' e 5% Pl

What is simple pendulum?
Asimple pendulum consists of a mass m hanging
from a string of length L and fixed at a pivot point P.
When displaced to an initial angle and released,
thetpenduluﬂ] will swing back and forth with periodic e -.
motion. -

R M

Inecttry =
eaulibirnim
P tinn

il tude 9

masiree bob

Can we realize an ideal simple hendulﬂm?
No, we can't realize an ideal sim

(10 Times)
pendulum should consi

ple pendulum. Because an ideal simple
st of a heavy but small metallic bob suspended from a

frictionless rigid_ support by means of long, weightless and inextensible string.
And these conditions are impossible to attain

Calculate the length of the simple pendulum which completes one vibration in
one second. : : -

What should be the length of simple pe‘ndulﬁm whose period is one second?

. (4 Times)
It is given that g =98ms™? : .
T=1s
1 =?
SinCé T= 27{ L
Ig
T? = 4% -
g
T%g
l=—
4n?
_(1)2(98)

=203 14)? =0.248m =248 cm.

Wh? the amplitude of lea bob'ls. greater" than pith ball as the bobs havin
equal size and length set into vibration? - {2 Times)
It is because the mass of lead bob is much greater than the very light pith ball, so
lead bob can travel to greater extent in air against the resistive and retarding
forces. Lead bob has greater inertia. R
What happens to the period of a simple pendulum if its length is doubled?
What happens if the suspended mass is ;loubled? : (15 Times)
The time period of a simple pendulum is, _ _

_ T=2m \E : _

If length ‘¢’ is doubled, equ. beFomes - |
' T'=-2ﬂ\[§=\f§12nﬁ= ﬁT_=1.41T
- :

So'wﬁen |éngtﬁ is doubled, T increases 1.41 times.

" Whereas if mass is doubled, T remains same because T of simple pendulum is

independent of mass as it is clear in above relation.

" What happens to the period of the simple pendulum if the length Is halved anr;i.

mass of bob is doubled? __
Time period of simple pendulum is given as

=21 15

~
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38.

Ans:

39.

. 40.

opic VI: Energy Conservation in Simn

If length ‘¢’ is halved, equ. becomes

g ¢ 1 G, Yz i
T=2m Ezd_i (ZTI'J;}— ﬁIT_l.‘H'T
So when length is halved, T decreases 1.41 times. .

\f-?hereas if r%mss is doubled, T remains same because T of simple pendulu[n s

independent of mass as it is clear in above relation. "
What should be the natural period of Simple Pendulum whose Iengfh Is90 cm?

Time period of simple pendulum Is given as
T=2r] |

g
If I'=90cm =0.9m

Then T =2(3.14) g;g

I'=190s
Which is required natural time period.

Harmonic Motion: |
Show that in SHM the acceleration is zero when velocity is greatest and the

velocity is zero when acceleration is maximum, (5 Times)
Ans:  The acceleration of SHM is _
; - : a=-wx
And velocity of SHM is N
V= wy/xy2 — x2
At mean position x = 0, so _ .
. a=0 ; v=awx,(maximum value)
At extreme position x = Xg, 50
. e a=-w’x ; p=0 (velocity becomes zero)
Explain relation between total energy, potential energy and kinetic energy for
a body in simple harmonic motion. : (2 Times) -

Ans:

41.

remains conserved.

A mass-spring system is vibrating with amplitude 10 cm. Find Its K.E
equilibrium position, when spring constant is 20 Nm?,

Ans: Gives that x =]0cm <0, Im

K =20 Nmt? ;
At equilibrium position x = 0
K.E =?
PE=?
We know that at equilibrium position
P.E=0 :

And - K.E=1g?

=%(20)(o.|)2
T =01J

opic VII: Free and Forced Oscillations:

42,
Ans:

43.
Ans:

I

Describe free vibrations. : _ ; |

A body is said to be executing free vibrations when it os ey
interference of an external force. LT (0scl] ates without the
What do you understand by forced vibrations? Explain with examples. -

If an oscillating system is subjected to an external periodic force, then forced .

vibrations will take place. X |
The vibrations of a factory floor cal{sed by the running of heaW'machinarv is an
example of forced vibrations. , e >
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45.
Ans:

46.
Ans:

47,
Ans:

opic VIIl: Resonance:

—\ T B mm—— T8 T ey .

- . 137 ; A Plus Physics Solved Paper
—

The mass of a vibrating pendulum Is struck repéatedly, the forced vibrations are
produced. .

pefine free and forced oscillations,
Explain free and forced oscillations.
Differentiate between free g
Free oscillations: A body is said to be executing free vibrations when it oscillates
without the interference of an external force. '

Forced oscillations: If an oscillating system Is subjected to an external periodic
force, then forced vibrations will take place.

The vibrations of a factory floor caused by the running of heavy machinary is an
example of forced vibrations. -

The mass of a vibrating pendulum is struck repeatedly, the forced vibrations are
produced. - e -

Define driver] ha.rmonic oscillator and damped oscillations.
Damped oscillations: The oscillations in which the amplitude decreases steadily
with time are called damped os . :

cillations.
Driven_harmonic oscillator: The p

_ hysical system undergoing forced vibrations is
known as driven harmonic oscillator. A

What is driven harmonic oscillator? Give'example.

(10 Times)
nd force oscillations.

_ (4 Times)

‘A physical system under going forced vibrations is called driven harmonic
oscillator. ‘ '

An example of forced vibrations is loud music produced by sounding wooden
boards of strings instruments. :

What is the difference between free and driven harmonic oscillators?

A body is said to be executing free vibrations when it oscillates without the
interference of an external force. For example, a simple pendulum vibrates freely
with its natural frequency. : '

A physical system under going forced vibrations is known as driven harmonic
oscillator. For Example, the vibrations qf a factory floor caused by the running of
heavy machinery. ' A '

8.  Define resonance. Write its one example. (3 times)

Ans:  When the frequency of the applied force is equal to the natural frequency of
simple harmonic oscillator, the periodic amplitude of the motion may become
extraordinary large. This phenomenon is called resonance.

. Aswingis agood example of mechanical resonance.
Il Tuning a radio is the example of electrical resonance.
49, Briefly give two phenomena in which resonance plays an important role.
~ Ans; 1) Tuning a radio, we turn the knob to make the natural frequency of the electric
circuit of receiver equal to the transmission frequency of the radio station. When
the two frequencies match, energy absorption is maximum and this is the only .
?it)a;t:londwe hebaer.easilv cooked in a-microwave oven. The waves produced in this
Sty em;f ;32,-, have a frequency of 2450 MHz. At this frequency the waves are
| abi bed due to resonance by water and fat molecules in the food.
50 Whor g dvised to break their steps when marchingon a br[dge? \
. y soldiers are a v : (2 Times)
' | g hile-marching on a bridge of long span is advi§ed to
A‘ns:l Ehe Eomnjn otfe;zidgéz;lﬁz“fh';?rrhytﬁmic march might set up oscillation of
rea eir steps. , - ture.
dangerously large amplimde.;;;};s :{.'f,goe.;t;:; cl:\r:en? .. (8Times)
. glﬁ :dw ;ooking of fotzz E-i;’::sa' n important role in t:uorklngac:.lfcricrowave‘ouen?
ow does resonan . ot e oven by reso ‘ _ !

OR - Discuss the heating of food in ,mnchW::e necessary for heating and cooking of

OR  Why waves of 2450 MHz frequency ar= 1= : .

. food in microwave oven. -

—_ :
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Ans:

52.
OR
Ans:

53,

Ar;s:

)

54,
OR
Ans:

OR
Ans:

56.
Ans:

57
Ans:

58.
Ans:

" the transmission of desired station. -

- The waves produced in this type of oven have a wa\)élength of 12cm at 3

- For a body executing SHM, total energy is the sum of K.E and P.E which remains

\ roduced in this type
an be easlily cooked In a microwave oven, The waves p
Z?Oc?v:n have avfrequency of 2450 MHz. At this frequen{cy ctlhe waves are
absorbed due to resonance by water and fat molecules in the foo (.2 tines)
Write and explaln electrical application of resonance.

How a particular station Is tuned In radio? :
Tuning of a radio is the best example of electrical resonance. When we turn the

knob of a radio, to tune a station, we are changing the natural frequency of

electrical circuit of receiver, to make it equal to the transmission frequepcy of

the radio station. When the two frequencies match, energy absorption js

maximum and this is the only station we hear.

Describe some common phenomena in which resonance plavs(:g;lmpor)tant
_ mes

role. ' .

Following are some common phenomena in which resonance plays an important role,

duning of a radio : , _

It is a good example of electrical resonance. For tuning, we turn thel knob qf 3

radio which changes the natural frequency of electrical circuit of receiver until it

becomes equal to the frequency of the transmitter. So resonance is produced

and energy absorption is maximum. Hence a station is tuned and we can hear

Microwave oven

frequency of 2450 MHz at this frequency the waves are absorbed due to
resonance by water and fat molecules in the food resulting in efficient and
evenly heating and cooking of food. i
“How the phenomenon of resonance is produced?

Describe the condition under which a vibrating body resonates with another bady.
When the frequency of the applied force is equal to the natural frequency of
simple harmonic oscillator, the periodic amplitude of the motion may become
extraordinary large. This phenomenon is called resonance.

A swing is a good example of mechanical resonance.

'!IE'unIing a r;l.-rdio is the example of electrical resonance. :

xplain relation between total ener » potential energy a i
a body oscillating with SHM. 5. P - Blnetlc SherEw o

State the total energy of the vibrating mass and spring is constant.

conserved during the motion in the absence of frictional forces, the K.E and P.E

another, At mean position, the
tP.E. = 0. At extreme positions, the
itis partly K.E and partially P.E.

age : of resonance, 2 Times
Advantage: A SWINg is a god example of mechanical resonancef if a ser’ies of

regular pushes are given to the SWing, its motion can be built

. : ’ up enormously.
Disadvantage: The rhythmic march of column of soldiers on a Eridge of Ion'i’gT span
might set up oscillations of dangerously large amplitude in the bridge structure.

Bridge can be collapsed due to violent resonance oscillati :
. nce oscill .
to break their steps. . ations. They arg ;dwsed

energy is totally kinetic i.e. K.E is maximum but P,
K.E is completely changed into P.E. In between,
Write one advantage and one disadvantage

- How does resonance play role in heating and cooking food? .

The waves produced in microwave oven are absorb 4
W ) , ed du b

water and fat molecules in the.food, heating them up and sg J;’O,:ﬁfg?ﬂ:cfioi

Microwaves have a wavelength of 12 ¢cm at a frequency of 2450 A= '

What are damped oscillations? Give some of its applications, (3 fimes) :
The oscillations in which the amplitude decreases steadily with time are.called
damped oscillations. ' o i

For example °

The shock absorber of a car
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i, Motion of any microscopic system : | /

9. Differentiate between damped oscillation and undamped oscillations. (2 times) -
ans: Damped oscillations: The oscillations in which the amplitude decreases steadily
with time are called damped oscillations. ‘ - '

0. If a heavy and light masses of same size are set into vibration, which of thelrn
will stop first?

ans:  Light mass will stop first. _ '
- The damping effect for the light mass due to air re
. the heavy mass. Therefore, it will stop first. |
61.  What is sharpness of resonance? ' ' |
Ans: The amplitude as well as its sharpness, both depend upon the damping. Smaller

the damping, greater will be the amplitude and more sharp will be the
resonance. ' ' 2 | il

'62. What is damping and give its one appllcatinh.

Ans:  Damping is the process whereby energy is dissipated from the oscillating system. *
- The amplitude of oscillation decreases steadly with time. - T
Application:

Shark absorber of a car provide a damping force to prevent excessive oscillations. |
Differentiate between Resonance and Damping. M '

_ Resonance occurs when the frequency of the applied force is equal to the
natural frequency of oscillator, the amplitude of the motion may become
extraordinary large. ' :

At resonance, the transfer of energy is maximum. Damping is the process
whereby energy is dissipated from the oscillating system,

Damping is a process in which amplitude of oscillation of the oscillator decreases
steadily with the time. : .

sistance is much greater than

63.
Ans:

| 2021 | |

If equation for simple harmonic motion is x = 10 sin(rn/6)t. Then
- instantaneous displacement after 3 Seconds? '
Ans: Gi'ver_l that : =

' X =_1O sin (%)t

calculate the

Puttingt=3s
| x=10sin (3)3
_ b ¥
ox= 10 sin (;)
x=10(1)
e x=10m _ .
65. ° What is simple pendulum? Write down its formula for time period.
Ans; | | _ |
A sirﬁple pendulum consists of a mass m. hanglr.\g L
from a string of length L and fixed at a pivot point Pt

Inchonless prvol

When displaced to an initial angle and released, . . AR
the pendulum will swing back and forth with periodic -
motion. _ B R ) _
‘ot | le pendulum is; babs L
The formula for time period of a simple p ey ™5 e o
i ! ' e T poston

__'_._.-——'-—__
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' 0.16 m from Its unstretcheq

66. A block welghing 4.0 kg extends a spring by
position. The block Is removed and a 0.50 kg body Is hung from the Same
spring. If the spring Is now stretched and then released, what is the periog of

vibration?
Ans:
mass of first block = m; =4 kg
elongation =x=0.16 m
mass of second block = m, = 0.5 kg
Time Period =T =7
By Hook’s law ,
- X _ E _ -'E‘_ — 4x9.0 - P -1
F=kxor k=== x = ore = 245Nm
As

ms

' 0.5
T=21rJ-;=2><3.14>< 5-4—5—0.285

67.  Define simple pendulum and find the frequency of second pendulum.

Ans: A simple pendulum consists of a mass m hanging from a string of length L and
fixed at a pivot point P. When displaced to an initial angle and released,
the pendulum will swing back and forth with periodic motion. As the time period
of second pendulumi is 2 second. Then its frequency is calculated by:

1. Define simple harmonic motion,. Discuss motion of projection of particle moving
along the circle. Show that this motion is simple harmonic, )

(2 Times)
2. Define simple harmonic motion. Prove that projection of particle moving in a
circle, on vertical diameter is a SHM. (2 Times)
3. A particle moving along a circle then its projection on the diameter of the circle
executing. ' . (2 Times)
SHm. Derive the relation for velocity and acceleration of SHM, _
’ 4. Define Simple Harmonic Motion. Show that the body of Mass “m” attached to the
spring performs Simple Harmonic Motion, ' (2 Times)
5. Discuss the motion of horizontal '

time period, displacement and velocity,
opic IV: Simple Pendulum:

6. What is simple pendulum? Derive an eéxpression for its time period and frequency
of pendulum. = -

- es
7. What is Simple Pendulum? Show that its motion is S.H.M. Derive an e(xzp.:.z?siozi
for its time period. il 5 - " (5 Times)
8. Define simple pendulum. Prove that the oscillation of simple pendulum is simple
harmonic otion. Derive formula for its time period, . ' (3 Times)
9. Define simple pendulum. Derive the exp )

ression for its time ﬁériod.
Harmonic Motion:} -
e that energy is conserved for a body

10. Define simple harmonic motion. Prov
executingsimple harmonic motion.

11. Define SHM. Prove that total energy remains conserved in mass-spring system,

_ oscillating with SHM. - "3 Times)

12. Show that the total energy of the vibrating mass and Spring is constant. (3 Times)
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NUMERICAL PROBLEMS OF CHAPTER-72"

IN ALL PUNJAB BOARDS 2011-2021

Find amplitude, frequency and time period by cunsid ering the wave
equation X = 0.25 Cos (mr/8)t

Given that X =0.25 cos (f'n-)t
As we know that. X = Xo COS Wt
Comparing these two equations, we get
Xo =0.25m
w

Since T=1

Sol:

- . object is hung on t

A block of mass 4.0 kg is dropped from a height of 0. 80 m onto a spring

~constant k = 1960 N/m. Find the maximum distance through which
the spring will be compressed. (14 Times)
Given that '

mass of the block =m =4 kg
height =h =08m
acceleration due to gravity = g = 9.8 ms™2
spring constant = k = 1960 N/m

maximum distance = x; =?
Now

1
P.E.= = kx,?

mgh = 5 kxy?
2mgh
J‘c ., 2(4)(9.8)(0.8)
0’ 1960
xo% = 0.032
| |xo = 0.18 m| _
ng on a spring elongates the spring by 4.0 cm. When a certain
A 100 g body hu ghe spring and set vibrating, its period Is 0.568 s. What Is the

mass of the object pulling the springo'g _ (3 Times)
l i
= =—=0, ]kg .
m =100 = 1000
' 4 .
= ==——=0.04m D’

X 4.0(:@: 100 . o

T =0.568s

m =17
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Sol:

- As

ol I’ T=2K3.14 ——

F=ke, also F=w=mg
Thus ke =mg

m
or = 28

X
k= 0.1%x9.8
0.04

k= 24.5?‘%"

Now T=22r\/£
k.-
k

, KT
m = ==
4r°
. 24.5x(0.568)°
4x(3.14)’
m'= 0.200kg
m' =200gm

m

An 8.0 Kg body excustes SHM with amplitude 30 cm., T|
when the displacement is 30 cm. Find period and the speed when displacement is

m =8.0kg
Xy =30cm =0.30m

F=60N .
x=30cm=0.30m

T=2?
V=2

x=12cm=0.12m

F =k,

k=—F-
- X

g =50

0.30 .
k=200Nm™

T=2z |2
e

8
200

T'=6.28x0.04
1T =628x0.2

T =1256s
T=13s

—_—

he restoring force is 60 N
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A . -As v—a),/xu-—x
R

N LN CE T

v=50.09-0.0144 =540.0756 = 1.37 "/
v=14 "% (qpprox) =

opic IV: Simple Pendulum

..———'—-_—______—- |

3 A simple pendulum is 50 ¢ Iong What wnll be its frequency of vlbration ata
~ placewhere g = 9.8 ms~2, - ' (7 Tumes]

50 1 " Given that '

length of stmple pendulum = I =50cm = 0.5 m
acceleration due to gravity = g = 9.8 ms™2
gl _ frequency of simple pendulum f=?
- Time period of simple pendulum is .
' 1
T=2m |—
. g

' ’0.5
T=2(314) |55

T=1425s
And 3
’ 1
f=7
B 1
f=1m
[f=0.70Hz]

6.  What should be the length of a simple pendulum whose period is 1. 0 second at '
aplace whereg =9. 8ms2. What is the frequency of such a pendulum? (3T’mes)

Sol: _ : T=10S
; ‘g=9.8ms?
. S £=7 :
‘ : f=_?

Squaring on both sldes =

als
T 411 r
L

42
L, _ 9.8%(10)}
P‘.'-a(s.m?

£=025m
ful
As' . -T

fl—i—IlHl
i 1.0
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7. What should be the length of a simple pendulum whose period is 2s at a place
: where g =9.8 m/s? ? What Is the frequency of such a pendulum? Y
- Ans: . T=2s '
g =9.8 m/s?
=?
f=7
X — ly -
Time period. T = 21 /g
Squaring both sides
. l
T? =4n2—
g
l gTZ :
"~ 4n?
- 9.8 (2)?
© 4(3.14)2
[l =1mor 1010 cm
Frequency f = 1—1_ == 0.5Hz
8. A simple pendulum is 80 em long what will be its period and frequency at 3
- place where g =9.8ms™ - '
Sol: - [ =80cm =0.80m.
g=98m/s
Tr="?
/=2 |
For a simple pendulum
T=2nfl/g
.\ [0.80
=2(3.14), [—
(3.14) 9.8
.= (6.28)x(0.286)
=].80s '
We know that
1
/=7
1
1.80
=0.56 Hz I
2021} [
9.. - Aspring, whose spring constant is 80 Nm! vertically su rt 1.0 '
in the rest position. Find the distance by which the :mssp fﬂcl'.lsi gempa:.lslie‘:lfddwll(‘f !
o tihat on being released, it may pass the mean position with a velocity of 1.0
msZ, _ "= - :
Sol:

spring constant = k = B0N/m
mass =m = 1kg
maximum speed = v, = 1 ms-! oo

amplitude = x, = ? _ . i,

Xo = Vg k=1><‘/£=0.11m. : -
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OBJECTIVES (MCQ’S) OF CHAPTER-8
IN ALL PUNJAB BOARD 2011-2021

o woves .
Longitudlnal waves did not eghlblt: _ . - o (6 Times)
1) reflection (B) refraction (C) diffraction (D) polarization
(z 30 waves pass through the medium in one sec with speed of 10m/s. The wavelength
" of waves is: | :
ALm (B)10m " (©)20m - (D)100m
3, Distance between two consecutive nodes is: . _ (9 Times)
L " l ) . S . ’
(A) A ' (B) : ' ; (C] }2_ (D) 2 |
4. Both transverse and longitudinal waves can be setup in which one of the following
media? ' R : ' il -
(A) Solid (B) Liquid (C) Gas (D) Plasma
5. Which electromagnetic wavés are used as medium in satellite communication
system: G R . _ . _
[A) Microwaves (B) Radio waves (C) Infrared waves - (D) Ultraviolet waves
6. Electromagnetic wave travel in free space with velocity equal to: Co
(A) 3x10°ms™" . (B) 3x10"ms™ Q) 3x10'ms .(D)3x10°m5"'_ '
1. Appropriate range of audible frequencies for younger personis:
{A)-20-200 Hz (B) 20-2000 Hz_ (C) 20-20000 Hz : (D) 2000-20000 Hz
8. The number of anti-node between two nodes is: - . (2 Times)
(A} 1 . (B) 2 - 3 (D) 4
9. The frequency of waves produce in microwave oven is:
{A) 1450 MHz (B) 1650 MHz ~ (C)2450MHz - - (D) 2850 MHz
10. Distance between crest and trough is: e (2 Times)
(A) A (8) »/2 N (4 RV . (D)2x .
11. The example of mechanical wave is: _ (2 Times)
(A) Water and air waves (B) Radio waves
(C) Infrared waves (D) Ultraviolet waves
12.Th portion of wave above mean level is called: )
(A)Node - (B) Anti-node - (C)Crest - ' (D) Trough
13, Th_e distance between two consecutive anti-nodes is: ; .
W (8) 3 @22 (o)3
14, The distance between node and next antingde Is: ' (2 T;rnes)
wa B2 €z & O
~ 15.The correct relation is: N N e :
Ayvear .(g“% Q=3 (D)v=f2
16. Transverse waves are distinguished from longitudinal waves by the property:
Interference (B) Diffraction (C) Reflection (D) Polarization .
» When the amplitude of a wave Increases to doubled its energy:
(A) Remain the same = (B)Increases by two times
Increases by 4 times , ) I_(D) Decrease to half
8. The di vered by wave In 1-secls: I L
a) Wavele’r:;&“ 0 {b) w!ve number  (c)frequency - (d) wave speed
. onds to: - —a o
() ot wavelength “1b) 00° (o180 . T (d)360°
(20. longltudinal waves are also known as: B R
2) stationary waves - _ (d) electromagnetic waves
€) compressional waves —

—_—
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e A 4 —_-_-“'
. 21, Tuning fork IsasourCe of : ' oo
(a) Energy ~ (b) heat (c Ilght - ({d)sound

22, Two waves of equal frequency travelling In opposite dlrectluns pmdl;czu'l.'im
. ; : es).

(A) Interference ~ (B) Statlonary waves (C) Beats (D) Doppler effect
' 23, The distance between 1* node and 4'" antinode Is: 5
7 A Aty A
i 5= C13= ”'E
(A) 4 N (B (¢ 4 (D)
24, When sound waves enter in different medlum, the guantity that remains
unchanged is: . ; '
(A) Intensity " (B) Speed [C) Frequency (D) Wavglength

25. The pitch of sound depends upon, , .
(A) Intensity of sound . (B) Wavelength of sound

(C) Frequency of sound (D) Loudness of sound
*26. The number of node(s) between two consecutive antinodes is: (2 Times)

(A} One {B) Two (C) Three (D) Four

27. If 332 waves pass through a medium in one second wlth speed of 332 ms™! then

wavelength will be:

(A) 7m (B}332m (C) 664 m (D) 1m

28. Longitudinal waves of frequencies less than 20Hz are known as:

(A) Infra Sound (B) Uitra Sound (C) Super Sonics . {D} Audlble Sound

29. Crests and troughs are formed in: -

(A) Longitudinal waves ¥ * _(B) Transvers waves -

(C) Stationary waves - ' : (D) Compressional waves

30. The wave length of a transuerse wave travelling with speed “V” having
frequency “f” ; : '

(A) f1v (B) vf BN K70 (D) f /v*

31. Frequency range of hearing of cats is: -
(A) 20— 20000 Hz (B) 10 - 10000 Hz Q) 60 20000 Hz (D)60 — 70000 Hz

~ 32. The waves uszd in rander speed trap are.

(A) Longitudinal (B) Sound waves (C) Mlcrowaves (D) Matter waves
33. The light from stars can be reflected by their: AN ;o '
(A) Mass -(B) Distance. (C) Radius (D)Gravity -
34. T{he distance between a compression and its adjacent rarefactiun is:
. \ A
(a) 2 (8) 4 - (a2 (D) 4

opit Ii: Speed of Sound in Air:
35. The value of “y” for diatomic gas Is:

(A) 1.67 - (B)1.40 (01, 29 (b) i;{fj'.?.|ty
36. The speed of sound in air depends upon: o e 9
(A) Temperature (B) Humidity (C) Denslty (D)-All of these |
37. The speed of sound has maximum value in: : . _
(A) Oxygen - (B} Air - (C) Hydrogen (D) Helium.
38. Sound waves cannot be: 3 e (2 Times)
(A) Reflected (B) Refracted . (C) Polarized - (D) Diffracted:
39. If the speed of sound in air at a glven pressure is V, then by increasing the pressure
to double, the new speed becomes: - e | (2 Times)
(A} 0.5V (B) V @2v. . . . (D)av .
40. Veloutv of sound in free space at0°C': iz o (6 Times) -
(A) 332ms” (8) 224ms” (C) 76ms . (b0 _
- (3 Times)

——

-
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42 speed of sound at t°Cis given as:

AV = vo+ 061t (B)v, =v,-061¢ (Qv,=v,+61¢t (D)v,=v,—61t
) sound waves can trave| only through: o s

yacuum
) Material medium

1, Newton's formula for velocity of sound

(B) Ether
(D) Non metals
in gas/alr Is related as under:

(A)V:E/P_I (B)V“—‘E | (C)V:.H’,’p | " (D)v=P/p

45. According to Newton sound travel
) adiabatic (B) Isothermal
46. The apparent change in the pitch of sou
A) Carnot theorem  (B) Interference

47, According to Newton's formula the spe

s In air under conditions of:

(C) Isobaric (D) Isochoric
nd due to relative motion is called:
(C) Doppler Effect (D) Beats.

ed of sound in air at STP is:

(A) 332 ms” . (B) 340 s (C) 350 ms"! (D) 280 ms™
48. Speed of sound in copper Is: -

(A) 38000 m 57! (B) 3600 m 51 ~ (C) 3500 m s! (D) 3400 m s°!
49, Sound waves in air are: :

() Longitudinal waves (B) Transverse waves (C) Matter waves

(D) Electromagnetic waves
50. The speed of sound in air is 340 m

/s. If the pressure of air is doubled then the

speed becomes. _ & s _ 2
(A) Double (B) Half (C) Fourtimes (D) Remains same
51. Velocity of sound in vacuum is: ) ' .
(A)332ms? (B) 320 ms™ (C) Zero (D) 224 ms™?
52, The velocity of sound is greatest in:
(A) Aluminium =~ (B) Air = (C)lron (D) Water
53. Speed of sound in aluminium at 20°C is: (2 Times)
(A) 3600 m/s (B) 5100 m/s (C) 5130 m/s (D) 5500 m/s
54. If the pressure of a gas is doubled, then speed of sound is: (3 times)
(a) doubled ~ (b)become half (c)not affected  (d) increases by four times
55. Sound travels faster in: ' '
() CO, (b)H, (©0; (d) He
56.The speed of sound is greater in solids than in gases due_to their high.
(A) Temperature (B) Pressure (C) Denisty (D) Elasticity
37.The Velocity of sound is maximum at 20° Cin: ' :
(A) Lead" (B) Copper (C) Glass . (D) Iron
58. Error in calculation of Newton’s formula for speed of sound is about.
(A) 6% Bl10% (C) 0% gy . +D)26%
59, In \ i d of sound Is greater: ' :
[:) ngg;i:h medium tge ;?ree _ O water (0) Copper

opic Ill: Effect if Variation of Pressure, Density and Temperature on the

Spee in a Gas: : :
rlsé in temperature of gas, the speed of sound through it

. (7Times) -
ey et (el )edmet
60 ms~™ y ! effect on the speed of sound in gasses?
§1.Which of the following does riot have any effect on tf s
e . C, © (D) Pressure A
(A) Temperature  (B) Density el = -
- 62, The Ioudf;r the sound, the greater will beI)t;.Peed | (D) Frequency
(A) Amplitude (8) Wavelength d of sound:{2 Times) ' '
63. With increase of temperature, spe€ C) Decreases (D) Increases
) Remain constant (B) Becomes 2&r¢ ) ionv =w(1+P0);
64. What is the value of constant p in the eXprEss A

(C) 0.61 - (D)1.42

————

(A) 273 (B) 1/273
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65. der the sound, the greater will be its.
(:) ;‘:elgu er the g Frequgencv (C) Amplitude (D) Wavelength

opic V: Interference: .
66. Two waves can interfere only If they have! R
L S ST DraToe 5 ?);ll'i;?erent wavelengths
(C) Different frequencies (D) diraction produces;
67. Two waves of same frequency and moving in the same dir¢ () Siaorar
(A) Interference (B) Diffraction (C) Beats i Y Waves
68. The path difference for; constructive interference shou $ ) 2

(3) 3 (b) 2 (c)m A (d)3

opic VI: Beats:

69. Beats are used to find:

(A) Frequency (8) wavelength (C) Intensity (D) Speed

70. Beats detectable easily up to frequency difference between two sound is:

| (6 Times)
(A) 2 Hz (B) 6 Hz (C) 10 Hz (D) 32 Hz

71. For same mass and length if tension of a vibrating string is increased four times the
speed of wave increased by:

(A) 6 times (B) 4 times (C) 8 times - (D) 2 times

72. Tuning a radio is example of:

(A) Mechanical resonance

(C) Electrical resonance .

73. Periodic alternations of sound betw
called: !

(A) Interference (B) Resonance (C) Doppler’s Effect (D) Beats
74. Two tuning forks of frequencies 240Hz and 243Hz are sounded together, the
number of beats per second is:

(A) Zero (B) 4 ()3
75. The basic principle of beats |s:
(a) Interference (b) diffraction (c) reflection (d) refraction

76. Two tuning forks of frequencies 260 Hz and 256 Hz are sounded together, the
number of beats per second Is: |

(B) Light wave resonance
(D) Physical resonance
een maximum and minimum loudness are
(2 times)

(D)2

!,a;) iv — (,b} 258 (c) 2 (d) 516
- Yvhen two notes of frequencies fy and f, are sound - .
If f1 > f2 what will be the beat frequenc;? N uether,beats argiformed
& l )
(A) fr+f; (B) 5’(f|+fz) (C)fy-f,

.
0) Z(4-£)

opic VII: Law of Reflection:

78. Radar system Is an application of:
A) Interference B) beats
opic VIlI: Stationary Waves:
79. The wavelength of the fundam

' (5 Times)
(C) stationary Waves (D) Doppler effect

Ly ental mode of vibration of a plp; closed at one end
: / (3 Times)

~ 80. The time perlod of a wave Is 0.2 5, Its frequency will be;

82 i otat e moda ol Mot fthe string having 2155~ '
» In statlonary wave one mode of vibration of the string having | ual to:
(A) 3 (8) A/2 0) A/4 S .
82, At the open end of an organ pipe:
-{A) Nodes are formed .. (B) Antl-nodes are formed
| (;) Nodes or anti-nodas are formed _ (D) Nelther no:ie or antl-node Is formed __
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-

.Ifthe organ plpe Is open at both ends the frequency of fundamental

harmonic is:

(4 Times)
, ) ' 2(

e . B) f = o = 4_6. = —
W =5 B = ©£== O
g4, If the string is made to vibrate in n loops, then the wavelength of the stationary

wave will: , (3 Times)
n - 2 2n (

:—-C (B)l":—-f = — : D k = —
W & =3 " (€2, == D)2, =—
5. Which one Is correct relation for one end closed pipe: :
W A, =20/n (B) A, =4(/n (C)A, =nv/ ¢ (D) A, =rmv/ 4L
86. Wavelength of the fundamental mode of vibration of a closed end pipe is:
[A) 2¢ B) ¢ (o) 4¢ (D) 1/2¢
§7. For standing wave in a stretched string if A = { (length of string) the number of

loops will be: .l

(A) 1 - (B)2 N (O : (D)4
88, In stationary waves the points which always remain at rest are: :
(A) Nodes (B) antinodes (C) crest- (D) trough -
83.In a Stationary Wave, the velocity of the particle at the node is: .
(A) Maximum (B) Minimum (C) Zero (D) Constant
90. If the tension of a stretched strin

! g is made four times then the velocity of wave:
(A) Remains same (B) Is halved - (C) Becomes twice (D) Becomes 4 times
91. When two identical waves su

perimposed, which can change:
(A) Wavelength (B) Frequency (C) Velocity (D) Amplitude
92.The wavelength of fundamental mode of vibration of an open end pipeis:
@al - - (b)21 (c) 1 ()i
93.In an organ pipe which is open at one end and closed at other, the frequency of
fundamental note is. : | .
3 - : \Y e
fl — _‘._'_ - f; = -‘.1.-{. o f; = — | = .g.{
W4l @ v o 2 D) . v
94, A stretched string 4m long and it has 4 loops of stationary waves, then the wave
lengthis =~ . _ '
(A) 1m - (B)2m (C) 3m (D) 4m
%5. A stationary wave is established in a string which vibrates in four segments at a
frequency 120 Hz. Its fundamental frequencyis: :
A)1SHz - (B) 30 Hz (C) 60 Hz

. (D) 480 Hz
96. When a transverse wave in incident on rarer medium from a denser medium, the

phase change will be: .
(A) 900 ; (B) 60° | -(C) 1802

(0) 0°

97. Star moving away from the earth shows:

.(7 Times)
A) Red shift - (B) Blue shift (C) Doppler's shift (D) Frequency shift
9. r ards the earth show: . 3 o P
(A) ::%rz;i‘ff“-ngmwa(gsblue shift _ (C) yellow shift (D) green shift

99, When an observer is moving away from the source with velocity

U, from a stationary
- S0urce then relative velocity of the waves and the observer is: . :

V+U '
: , o d
(a) V4 Uo SRS (b) Vv : Uo . _ (c) 7 (d) zero
| 106- ._is correct relation. - . P 5 ) 5 '
. ‘ v l v 2
/ i g v, p, = |=L (d) L= o
la)'_:_'- =5 (b) . =:): ' i Vo Po , TR Py P,
0 P, 5 [} .
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101. The speed of sound In air at 0 °C is 332 ms™, Then speed of sound at 40 °C wlll be: i
(a) 372 ms! (b) 356.4 ms* (c) 346. 4 ms! (d) 332 ms
102. If a stretched string vibrate In three loops, Then relation between its length and wave
length of stationary wave Is:

tall=% (b) 1 =34 (c)g=§ C o (d)A=3l
103. The speed of sound Is greater In solld than gases due to thelr high:
(A) density (B) elasticity (C) temperature (D) osclllation
104. Waves produced in organ pipes are:

(A) transverse stationary waves (B) longltudinal stationary waves
(C) Electromagnetic waves (D) Matter waves

-1
105. If the period of wavemotion Is 0.01 Sec and wave speed Is 100ms™ then
' frequency of wave is:

(A) 0.5 Hz "~ (B)1Hz (C) 10 Hz . (D) 100 Hz
106. A bat finding its correct location by sending:
(A) Matter waves ’ (B] Ultrasonic WaV.ES
(C) Infrasonic waves (D) Electromagnetic waves.
107. The distance between two consecutive crests is called: |
" (A) displacement (B) amplitude - (C) wave front - . . (D} wavelength
108." If a stretched string Is 2m, and it has 2 loops of stationary waves then wavelength
1S:
(A) 4 m (8)3m ; (C)2m - (D)1m
109. Insonar we use: . il ' e
(A) Sound waves - {B) Ultrasonic waves (C)Radio waves . (D) Microwaves
110. In which of following Speed of Sound Wave is gretest: !
(A) Air (B) Water (C) Vaccum (D) Steel
111. In aSretched String, if speed of Wave Is doubled the tension will be:
(A) 2 (B)4 (C)8 .-+ ~(D)6
112.  The distance between two consecutive troughs Is called:
(A) Displacement  (B) Amplitude (C) wavelength (D) Wave-front
113.  In the stretched string, if speed of the wave is doubled, the tension will be:
(A) 2 (B)4 (a8 - (D)6
114, Sound waves are: :
" (A) electromagnetic waves - ‘ (B) Transverse waves
(C} Compressional waves ' D) Matter waves

115. It becomes difficult to recognize the beats when the difference between the

frequencies of two sounds Is more than: - '
(A) 10 Hz (B) 20 Hz - {C)30Hz ‘ %?))T ‘!I?!Ia-lsz)
- 116.  Increase in velocity of sound In air per degree Celslus s: (2 Times) '
_ (A)0.61m/s (B) 0.61 cm/s (C)0.61dm/s .  (D)0.61 km/s
117. Speed of sound In Hydrogen is higher than in Oxygen by tlmes"
(A) 4 (B) 6 (c) 8 (D) 16
118. .Sound waves can not pass through, B
(A) Liquid (B) Solids (C) Air (D) Vacuum

119. Two tuning forks of frequency 261 Hz and 25

8 Hz ar g '
number of beats per second are, . € Sounded together, the ..

(A)3 (B) 2 _ 7u(C) 261 - (D) 258
120. The number of beats produced per sec. in two tuning forks Is equal to:
{A) Sum of two frequencies . (B) ratio of two freq q :

(G). The frequency of either of two tuning fork U_E"des

(D) the difference of the frequencies of two tuning forks

121. " The waves which do not require any medium for their'propagaﬂn'n‘ are called:

(A) Mechanical waves ko (B) matter waves

(C) electromagnetic waves - (D) longitudinal waves -

122, The louder the sound, the greater will be its: . _

(A) wavelength.  (B)amplitude . (C)speed (D) frequency

Al
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23, Tuning fork Is a souce of: ' (2 Times)
) Energy (B)heat - (C)light . (D) sound
j24. On loading the prong of tuning fork with wax, the frequency of sound:
| - £l (2 Times)
(Al"‘tféases (B) Decreases
) Remains same

. (D) Perlodic Increases and decreases
125.° When an observer Is moving away from a stationary source, sending waves
with spee v, the waves recelved by him at the rate of:
v=Up . Uty . ! A
5 (8) = NPy (0)
126. Ina stretched string, If speed of the wave Is doubled, the tension in string will
Increase by: - :

(A) 2 | (B) 4 (C)6 (D) 8
127. Newton calculated speed of sound in air using the process:
(A) adiabatic (B) Isobaric

. (C) Isochoric (D) Isothermal
128. Two identical waves moving in same direction produce.
(A) Interference .~ (B) Beats " (C) Stationary waves (D) Diffraction
129. Distance betweerladjacent node and antinode is:
WA (®); ©3 (D)3
-130. Tvpes of wave used in sonar are: : TEEAT
(A) Sound waves (B) Light waves EC) Heat waves (D) Water waves
131. - When both ends of organ pipe are open then the frequency of stationary waves of
nth harmonic is given by: '
nv y iz PP 1 : 2v
A e b | - == ——
s (A 1 4l. (8) plo Q. /n v 3. & (0} fn nl
132. The value of constant y for the mono atomic gas is: WA
Ay 167 ~ - (8)1.40 . (€)1.29 (D)2.45
133. Speed of sound in lead at 20"C s ¥ I
(A)1320m /5 {B) 2330m/s (C)1340m/ s (D)1350m/s
134, The frequency range of Dog ear is: - . Q"
(A) 20-20,000Hz (B) 60-70,000H:z
(C) 1000 -120,000H= : (D) 15-50,000H= : ]
135, Beats can be heard by man when difference of frequency Is not more than:
(A) 3 Hz - (B) 9 Hz (C) 10 Hz (D) 16 Hz .
136. If 20 waves pass through the medium in 1 second with speed of 20ms™, then
" the wavelengthls - - s -
(A)20m . (B) 10 m , €2m (D)1m
137. .The increase in velocity of sound In alr for 1°C rise in temperature is:
(A) 61 cm/s (8)0.61cm/s «  * (C)61m/s ~ (D)1.61m/s
138. The speed of sound in air at 30"Is approximately equal to:
(A) 332m /s - (B) 350m/s o (CY340m/s (D) 335m/s
139, The distance between |" node and 4" avntlnode IS: 1
R 13 , I
L ©<4 o DA

140.  velocity of object depends upon: : _ .

(A) MasEss;?gﬁj:ct V(B) size of object (C) Shape of object (D) Radius of planet
141, Speed of sound in air ar S.T.P Is:

(A) 238‘!:3 :—' % (B)330 m/s (C)331m/s (D)332 m/s

142. - When the stretched string Is plucked from one quarter of length, then

' will vibrate in: ! O '

(A) grrmgtlcc>h-::ept'i ;trlng (8) Two loops . {C) Three loops (D) Four loops

143, |f 20 waves pass through medium in one second with speed of 20 ms, the

(A);éan\:elengthls: (sz_n;l <. (©400m . (D)1m
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144,  The stretched string of length 2 m vibrates in 2 segments: (D)4 m
(A) 1m (8)2m il Do

ANSWERS OF THE MUu‘l_l‘_l.%.(.fﬁ).'_?ﬂo”"35'"OE§

10 11 ] 12 | 13 [ 14

15
1 2 3 4 5 6 E i 2 5 X c 5 D o=
D | A C| A ATC
16 | 17 [ 18 [ 19 | 20 | 21 | 22 | 23 2c4 2c5 ZAG 2D7 1:&3 239 3CU
DlA] Dl Ccl cloplB ] A L
31 | 3233|334 |35 | 36 | 37 3(:3 3B9 4A0 4C1 fLZ 4C3 4c4 455
D C D A B D - =-4)
46 | 47 | 48 [ 49 [ SO | 51 | 52 | 53 554 555 SDG 5C7 5;:8 SD9 GBO
Clo|ls | clBlcCc|cCc|B ﬁ:
61 | 62 | 63 | 64 | 65 | 66 | 67 | 68 [ 69 [ 70 | 71 | 72 7D:-3 7C4 f.
D] C|D|[B|A|]A]A|[C|]A|[C]|D C o
76 | 77 | 78 [ 79 [ 80 | 81 [ 82 [ 83 [ 84 | 85 [ 86 | 87 | 88 | 89 | 90 |
Alc|D|D|D|B| B[ A ]| B B C B AlC[C
91 | 92 | 93 [ 94 [ 95 |96 [ 97 | 98 | 99 [100] 101102 103 | 104 105
D B|A| B | B|D| A B B D B A B B [ D],
106 | 107 [ 108 [ 109 [ 110 [ 111 | 112|113 [ 114 | 115 | 116 | 117 118 | 119 [ 120
Dol c[B|D[B]CB|C|A] A A D[ A D
12111221123 (124 [125[126 127128129130 | 131 | 132 | 133 | 134 135
CiBlD|BJ]A|B|[D|A]JC|lAlTCIATATID (o]
136 | 137 [ 138 | 139 | 140 [ 141 [ 142 | 143 | 144
D|IA|[B]cCc|Dpop |l ol B | DB

1.

Ans:

" Ans:

Ans:

-fi.
iii.
4,
Ans:

opic I: Waves:
L —PIC 1. VVadves:

SHORT QUESTIONS OF CHAPTER-8

IN ALL PUNJAB BOARDS 2011-2021

Define mechanical and electromagnetic waves. Give examples of each.
' ; ' (3 Times)
Mechanical waves: The waves which require any medium for their propagation
by the oscillation of material particles are called mechanical waves e.g., sound
waves, water waves etc,
Electromagnetic waves: The waves which do not require any medium for their
propagation are called electromagnetic waves. For ‘example, visible light, radio
waves, television signals, and X-rays. '
: lefe-rentiate between longitudinal and transverse waves. (7 Times) -
Longitudinal waves: A traveling wave that causes the elements of the medium to
move parallel to the direction of Propagation is called a longitudinal wave.

Tran‘sverse Waves: A traveling wave that Causes the elements of the disturbed
medium to move perpendicular to the dir
transverse wave,

. ' nes
The common features are: (11 Tim ‘)

Both are mechanical waves.
Both transport energy from one Place to another,
Both satisfy the equation. - . v=fA

What is progressive wave? Give the name of two progressive waves. (3 Times) ,

A wave which transfer energy by moving away from the source of disturbance is

called progressive wave. For example, longitudinal and transverse waves.

* Why ultrasonic waves are preferred on radio waves for the use of undersea

communication?

———
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6.
Ans:

Ans:

Ans:

Ans:

.+ 10.
Ans:

11,

" Ans:
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Eltergtsr(:lmc ' 2 high frequency sound wave. It is not a part of electromasn‘?tic
eFlJastic g;,;ﬂ:{f‘”“'; Waves transmit energy from one place to anot:er usmgf
\ es of m ' or the use 0
undersea com atter. They are preferred ‘on radio waves fi

munication b i es in water.
Explain the te ecause they can travel longer distanc

rms Crest, Trough, Node and Antinode. (16 Times)
‘Iﬁ'?:gt‘l':'}i portion of the wave above the mean level is called crest.
Nodes'.Theeprg:rt.:O" fof the wave below the mean level is called trough.
' NS of zero displ i lled nodes.
Anti-nodes: The points of ISplacement in stationary waves are ca

i maxim i ationary waves are called
antinodes. um displacement in stat y

‘Distance between the two consecutive nodes or anti-nodes is equal tog and
distance between node and its néighboring anti-node is equal to %

W_hv can micro waves not detect under water objects?

Mlcrowayeg are strongly absorbed by sea water within feet of their transmission.
Ultrasonic is a high frequency sound wave. It is not a part of electromagnetic
spectrum. They are

L preferred on micro waves for the use of undersea
communication because they can travel longer distances in water.
Differentiate between travellin g waves and stationary waves.
A wave, which transfers energy by moving away from the source of disturbance,
is called a travelling wave. The ripples produced in the water are the examples of
travelling waves. * - e -
Two waves of equal frequency travelling in opposite direction produce stationary
waves. In stationary waves energy cannot flow past the nodes and remains
“standing” in the medium between nodes. Waves produced in a stretched string
and air column are the examples of stationary waves. ‘
What do you observe in the collective effect of dots in the form of a picture?
We observe that the picture is made up of many closely spaced dots. '
In case of mechanical waves, it is actually the effect of cooperative oscillations of

‘avery large number of the particles of the medium through which the wave is

passing.

‘Taking an example of periodic wave, prove that V = f4. -

Let one end of a rope is fastened to a mass spring vibrator. As the mass vibrates

- up and down, a transverse periodic wave travelling along the length of rope is

observed. We observe that the crest moves one wavelength 4 in one period of

" oscillation T. The speed of crest or wave is therefore,

distance moved N A
B corresponding time interval T
1 : _
But f== : . | f
Where f is the frequency of waw.c:.V T_r_u.}sA we can write

' i les.
Define transverse waves, give two exampie

: i rticles of the medium are displaced in a
| e those in which par . ,
Lranc?;:;s;::;:si;rular to the direction of propagation of waves.
ire

3 i d ripp,l s produced in water are good .. :
| i tretched string an : e o ‘ I |
‘Waves [JdeUCEd inas . P

opic II: Speed of Sound in Air:j

12.

Ans:

examples of transverseé waves.

s? {21 Times)
Why does sound travel faster in solids than_ in gase | @
The s_p'eed of soqnd is | LR
. _ L
. ' lastﬂ:ity for solids is much greater than gases. .
Since the modulus of elast! £ o> E

gq.ru

e T LA T | TN Sy
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Thus ' ' J—E—- > \/: .
-. i 3 P Sindindy p { Jervery e

" Hence, sound travel faster in solids than In gases.
13.  Explain why sound travels faster In warm alr than y
Ans: The speed of sound varies inversely as the square ro
. s In
ve =

in'cold air? (19 Times)
t of density, l.e.

With the increase In temperature, the volume increases and density dECfeases._
' That's why sound travels faster in warm allr than In cold air. ool :
14. ° Speed of soundinairat 0 °Cis 332 ms . Find Its speed 2 .
Ans: Since . , v, = v + 0.61t _
' : v, = 332+ 0.61(20)
ve =332 +12.2 = 344.2 ms ™! :
15.  As the result of distant explosion an observer senses a ground tremor and then
hears the explosions. Explain the time difference. ¢ (11 Times) k|
Ans: The waves produced by the explosion reach the observer quickly- through the
- ground as compared to the sound waves reaching through the air. This is due to
the reason that sound travels faster in solid than gases. I SO0
16. - Find the temperature of air, if the velocity of sound Is 340 ms? at that

temperature. E .
Ans: Since el Ve = v, + 0.61t
Given that a vp =340 ms? .
ahes < - Vo= 332 ms’?
S0 vy = v, = 0.61t
: 340 — 332 = 0.61t
- 8= 0.61¢t
8
0.61
i N : - t=13.1°C
i IR =131 +273-=286.1K
::s : _.Speed_ of sound in air at 0°C Is 332 ms, Find Its speed at 15°C. .

t1 =0°C = 273k

t2=15°C = (15 + 273)k = 288k -
t=t-t; =288 - 273 =15k

is given by s IRY
Vi=ve+0.61¢t . o . |
Vi=3324061(15)" - . e S a4
Vi=341.15m/s :

Speed of sound waves
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g0 How the speed of sound chan

ges wltﬁ the density of the medium?
Ansr As I'l’ = '?:“ or

I e

. S ; ' the
Vet = ‘The speed of sound Is Inversely proportional to
P ' ’
square root of densjt

Y of medium P.'rovlded that r & p are kept constant. . :
g1, Asweknow Py’ - Constant, What do you know about in ¥ In this relation

Ans: In this relation Yls a constant for the medium. For air its value is 1.40. y Is
‘jefined as the ratio of the J

Molar specific heat of the gas at constant pressure to molar
specific heat at constant volume

: ) (12 Times)
Ans: Speed of sound in air is v= [¥P
p
The speed is Inversely proportional to the square root of their densities
VX —
p
- S0, the speed of sound is less in a denser medium and vice versa,
24 What is effect of pressure and temperature on the speed of sound? (6 Times)
~ Ans:  Speed of sound in gases is given by - v = ‘;TP |
- Effect of pressure: Since density of a gas is proportional -to the p'réssure, the
" speed of sound is not affected by the variation in the Pressure of the gas,

Effect of temperature: Whereas when a gas is heated at constant pressure then
its volume is increased and .density is decreased, so the speed of sound is
Increased with rise in temperature and vice versa. Ve =1, +0.61¢t

- One degree Celsius rise in temperature produces approximately 0.61m/s increase
in the speed of sound. Oy . :
25, What happens when a jet plane like a concorde flles faster than the speed of
sound? : S Gt : ' . (3 Times) -
Ans: A conical surface of concentrated sound energy sweeps over the ground as 5
supersonic plane passes overhead. It is known as sonic boom. :

opic IV: Princip : r | . o
26. . State the principle of superposition. _ . (6Times) |
Ans; , :,E i;ltisa:?izfe of the medium is simultaneously acted upon by n waves such that

its displacement due to each of thg individual : waves.l be y1.y;, 1 ¥r, then the

resultant displacement of the.partlcle, under t_e sIr:n‘_u ta:‘efus action of these
waves is algebraic sum of all displacement. y =y, +y, + ...

+ y'n.
opic V: Interference:
27

i tructive interference,
- n constructive and des y .
SR Write confiitloln: rference: Whenever the path difference between the twg
Ans: %e of wavelength, then the both wave
waves is a

S reinforce each
ther. This effect is called constructive Interferencg. - AS=n3 ;
other. _

- ) a " v
T TR T ———
e —— Tt PRI T
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Destructive Interference: Whenever the path difference between the two waves
is an odd integral multiple of half of wavelength, then the both waves cance|
each other's effect. This effect is called destructive interference.

A
AS = (2n + 1)5

28. What are the conditions for interference of two sound waues? .
Ans: Superposition of two waves having same frequency and travelling in the same

direction results in interference.
Condition for constructive interference: _
Path difference 2l AS =ni
Condition for destructive interference:

A .
Path difference AS =(2n +1 }?
Where n=0,11,42,13,.....

opic VI: Beats:

29.  Explain the term “Beats”. ‘ _ ) )
Ans: Two waves that are travelling in the same direction with a slight difference in

frequencies will produce beats. Number of beats per second is equal to the
difference in frequencies. -

30. How are beats useful in tuning musical instruments? (20 Times)

Ans: Beats are used in tuning musical instruments. One can use beats to tune a string
of musical instrument such as piano by beating a note against a note of known
frequency. The string is then adjusted to the desired frequency by tightening or

_ loosening it until no beats are heard.

31. Define Beat and beat frequency. ) .

Ans: Beat: Two waves of slightly different frequencies and travelling in the same
direction produce beats. '

— Beat frequency: Number of beats per second is called beat frequency which is
equal to the difference in frequencies. )
32.  Define beats and explain it with an example. (3 Times)

Ans: Beats are produced when two waves of slightly "different frequencies and
travelling in the same direction superpose to each other.
If two tuning forks of slightly different frequencies say 256Hz and 254Hz are
_sounded together, a note of alternately increasing and decreasing intensity will

be heard. This note is called beat which i i
Is due to interfer
sound waves from two tuning forks. ence between the

33. What are beats and name its one use
. ] _ . ' 2 Times
Ans:  Beats are produced in a medium, when two slightly differer!t freque!'lcies

travelling in the same direction interfere i ,
N i ere in that medium.
tune a string instrument, such as piano. One can use beats to

! 34. Whatis dl'ffer_ence between interference and beats.
| 7 Ans: Interference is produced due to superposition of two waves havingl same

frequency. Beats are produced when two w i i
Sharooss with Salf Frod! _ aves of slightly dlfferer_at frequencies

opic VIll: Stationary Waves: 2 .
35. Isit possible for two identical waves travellin ' :
. . gin the sa
string to give rise to a stationary wave? e tllirEctiar; ‘;_ll‘:::s;he
Ans: No, it is not possible for two identical waves travelling in the same direction

|' along a string to give rise to stationary waves. For stati
; S g onary wave identical
| waves.must travel in opposite direction., ;oo s, two id

36. A wave is produce along a stretched string but some of jts narticlas
permanently show zero displacement. What type of wave s jt? (2 Times)
Ans: A wave is produced along a stretched string but some of |ts particles
permanently show zero displacement. It is a stationary wave and points at zero
. displacement are called nodes. : ' !

| i N
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. Whichisricher In harmonies? an open organ pipe or a closed organ pipes
ans:  For closed organ pipe -'
: "
_ . fo= m
For open organ pipe v
¥ : nv
fa =.'i_l' .
‘ , : eis
This shows that the pipe, which is open at both ends i.e. open organ pip
richer in harmonics, , '
38.  How stationary waves are Produced in a medium. ' ,
Ans: - These waves are Produced by the superposition of two identical waves traveling
in opposite direction. When 3 stretched string clamped at its two ends is plucked
then the stationary waves are produced, .
39.  Write the effect on Transverse wave when it is reflected from: (2 times)
(i) Denser Medium (if) Rare Medium o :
Ans:  Denser Medium: If 3 transverse wave traveling in a rarer medium is incident on a
denser medium, it is reflected such that it undergoes a phase change of 180°.
Rare Medium: If 3 transverse wave traveling in a denser medium is incident on a
rarer medium, it is reflected without any change in phase
40.  What do you mean by the term progressive waves?
Ans: A wave which transfers energy by moving away from the source of disturbance
Is called progressive wave For example, longitudinal and transverse waves
41.  Why stationary waves” are called standing waves? :
Ans: In stationary waves energy cannot flow past the nodes and remains “standing” in
' the medium between nodes, Therefore, stationary waves are called standing - waves.
42.  Which is richer in harmonics, and why: :
- (a) an open Organ pipe (b) A closed organ pipe.
Ans:  The pipe, which is open at both ends, is richer in harmonics.
' At open end molecules of the air are free to move and an antinode is formed
while the movement of air molecules is restricted at the closed end and a
node is formed. - g o
“ Therefore, the pipe open at both ends have antinode at each end and is richer in harmonics,
43. ' Whatarethe quantities which affect the frequency of standing waves alonga string? -
Ans:  The frequency of standing waves along a stretched string in given as
ny _n F
K ki °'f;-.2z\’; - e
‘Thus frequency depends 'upon_mass.per unit length qf String “m” tension of the
string “F” and length of the string"/" . R
4. Give the rules for the réflection of waves from the boundary of a
(I} denser medium (il) rarer medium, | , e
Ans: | If a transverse wave travelling In a rarer medium Is incident on a denser
d such that if undergoes a phase change of 18¢° '
medium, it is reflecte : :
i, If a transverse wave travelling In a denser medium is Incldent on ararer
i-ﬁedlum, It is reflected without any change In phase. o .
45.  On what factors does the fundamental frequency In a stretched string
depends? = '
Ans:

- I N T
Fundamental frequency Is glven % /i 2 m. . '

Thus, f, depends upon i
Mass per unit length of the string“m

ll. Tension In the s_trln_g""F':'
W, Length of the string "/

e
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les? ,
46. What do you mean by harmonlc ser
A‘r;\s' The stationary waves have a discrete set of frequencies f,,Ef.3j;,.,,'_,“nfl

h is known as harmonlc serles.
47, ;;T;t ar:—elthe conditions for points which are In phase and out of phase?

Ans:  Any two points repeated from one another by distance 4,24,34............ are a|
in phase with each other. Any two polints separated from one another by
distance LS E’- are all out of phase with each other.

5' 9 "9y ‘

48. What is radar? . .

Ans: it is an acronym for Radio Detection and Ranging. It is a device which transmits
and receives radio waves which are used to determine height and speed of
aeroplane, -

49, Define Doppler Effect. _ : . _ ) _

Ans: The apparent change in the frequency.of sound due to relative motion between
the observer and source of sound is called Doppler Effect. If the observer and
source of sound are approaching then the frequency of sound will increase and
vice versa. - : ' : _

50.  Can Doppler Effect be applied to electromagnetic waves? Give an example.

Ans: Yes, Doppler effect can be applied to electromagnetic waves. For example, in
radar systems, the Doppler effect is used to determine the elevation and speed
.of aeroplane. : : _

31. . What is_apparent change in fréequency when source is moving away from
stationary observer?

Ans:  When the source is moving away from the .observer, apparent frequency

U u

52.  How should a source of sound move w.r.t an observer so that the frequency of
its sound does not change? : (7 Times)
Ans:  If sound source is moving in circular path with the observer at the center of the
' circle then relative velocity of the observer with respect to the source of sound is
zero, there will be no change in the frequency of sound.
53.  How Doppler Effect is applied to a radar system? (3 Times)

Ans: In radar systems, the Doppler effect_is used to determine the elevation and
speed of aeroplane.

reflected from the aeroplane would be shorter and if the aero plane moves away
from radar, then the wavelength of the wave reflected from the aero plane
would be larger A X _
54.  How astronomers use the Doppler Effect to calculate the speed of different
stars? . .
~Ans:  Astronomers use the Doppler Effect to calculate the speed of distant stars and
galaxies, Stars moving towards the Earth show a blue shift, while stars moving
away from the Earth show a red shift, = .
- By comparing the line spectrum of light from the star with light from a laboratory
source, the Doppler shift of the star’s light can be measured. Then the speed of
_ starcan be calculated, . '
55.. Explain the term red shift and blue shift in Doppler's Effect. (4 Times)
Ans: Stars moving away from the Earth show red shift. The emitted waves have 2

longer wavelength than if the star had been at rest.:So the spectrum Is shifted:

towards longer wavelength.

Stars moving towards the Earth show blue shift. This is.bec'ause the wavelength .

- of light emitted by the star is shorter than if the star had been at rest. So the
Spectrum Is shifted towards shorter wavelength, . -

il .
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6, Write four applications of Dﬂppler'leffact.' | (3 Times)

Ans: glr’;ﬁ;":{smm uses radlo waves to determine the elevation and spged of an
ggoigaggll;c?\;;echmq“e _for dg@ectlng the presénce of objects under water by

57,

((:IJ; ?:t::;;.n;:;?i‘;:latg the speeds of distant stars and galaxies. " h-
' P Oy mea | hich the
car moves is calculated byv suring the Doppler shift, the speed at w

. Computer programme; ' s
;Nhatr i;s meant by Sonar? Explaln, - ' (2 Times)
Ans: Onae 50?" atCTDI:\V.m derived from “sound navigation and ranging”. Sonar is the
O ioal erchnique” for detecting the presence of objects under water by
acoustical echo,
ltﬁmp‘a\ffh the Doppler Effect, in which an apparent change in frequency occurs
when the source and the observer are in relative motion. Its applications are _
detection of submarines, mine hunting and depth measurement of sea.
58.  How can Doppler effect be used to monitor blood flow through major artaries?
. " (2 Times)

Ans: Ultrasound waves of frequencies 5MHz to 10MH:z are ‘directed towards the
artery and a receiver detects the back scattered signal. The apparent frequency
depends upon the velocity of flow of the blood. . ' '

59. State Doppler Effect. Write down its one application, _

Ans: The apparent change in the frequency of sound due to relative motion between

- the observer and source of sound is called Doppler Effect. s .
In radar systems, The Doppler Effect is used to determine the elevation and speed
g of Aeroplane. ; i RN i ) :
60. What is effect on frequency of sound waves, when source and observer are
.7 moving towards each other? * ' N

Ans: According to Doppler Effect when source and observer are moving towards each
other, frequency of sound waves will increase. '

61.  What do you know about radar speed trap? s S o |

Ans: In radar speed trap microwaves are emitted from a transmitter in'short bursts

" " After reflecting from a car or any moving obstacle waves are received by the'
transmitter. By measuring the Doppler shift, the speed at which the car moves is
calculated by computer programme. : |

' Vs e 2021 |

62, \«lv;ite down the characteristics of stationary waves.

Ans: . St Fres |

i The points of zero displacement in the_st.atlonary waves are called n_odgs.
li.  The points of maximum displacerpent in the stationary waves are called anti-
1 nodes. 2 : ' ot ctatia Al :
: from particle to particle in'stationary waves.
lil.  No energyis transferred ‘
, SHM with the same period as the compo '
v, Particles, except nodes Perf°”'ﬂ - | panent
waves. : i des or anti-nodes is equal to A/2 -
wo consecutive no q . .
v.  Distance between th:d: and Its neighboring anti-nodes Is equal to A/4. é
~ Vi, - Distance Petween : % fouir 5 gme'nts at a frequency of 120 Hz, determine Its f

63. If a string vibrate ? _ - 1
fundamental frequency |

Ans; U f, =120 Hz |

n=4
sl
fi= 4N
‘ e O T S e .
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120
) fl = T =30 Hz .
64. How temperature and density of the medium effect the speed of sound?

Ans:  Effect of temperature: Whereas when a gas is heated at constant pressure then
its volume,’is increased and density is decreased, so the speed of sound is
increased with rise in temperature and vice versa. v; =V, + 0.61 t. One degree
Celsius rise in temperature produces approximately 0.61m/s.increase in the

-speed of sound. )

Effect of density:

.spegd of sound in airis v = % _

The speed is invgrsély' proportional to the square root of their densities.
L _ SRR :

: : p

.. So, the speed of sound is less in a denser m\/—edium and vice versa.
65.  Speed of sound in air at 0 °C is 332 ms2. Find its speed at 20 °C.
Sol: ' . A b -

Since v =ve+ 061t
- v, =332+0.61(20)
s BB Y e ol v, =332+122=3442ms"1

| 66.  If velocity of sound is 332 ms™ at 0 °C then what will be its velocity at 10 °C,
i Sol: - -

‘ Since Ve = vy + 0.61¢
S _ v, =332+ 0.61(10) ,
. v, =332+ 6.1 =338.1ms™! .
67. What dqyou meant by quantization of frequency for stationary wave?
I Ans: If the string is made to vibrate in n loops, then its frequency f;is described by the

relation; g
) . : ) fa=nf
This proves th.a_t the frequencies of stationary waves are stretched string are .
quantized. This phenomenon is known as quantization of frequency for
' stationary wave. ' _
- 68.  What is the frequency and the wavelength of third harmonic in a closed ‘organ

pipe?
Ans: e ® o o
From figure; _
R B Y | - -
[I=Z+-2-+E=A+zi:+21"=_.5_l
_u "y
T T s _ ey
As - ov=Efd o fami=g
8
Sv
fs=37

69. Define Beat and stationary waves, ‘ : _
Ans: Beat: Two waves of slightly different frequencies and travelling In the same
direction produce beats. ' R
Stationary waves: When two Identical waves have same frequency travelling In
opposite direction superpose each other, the waves are produced called

stationary wave, _ ——y
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0. Whatis period of 250 ¢ cle
Znns: As Time period = 1/fre qt’lenzvpgf second of sound waves?

therefore, = time period = 1 . .
71; Find the temperatur /250 = 0.004 s

velocity at 10 °C, € at which thel velocity of sound in air is two times its
ans:  Given that

| 10°C =10 + 273 = 283 K
Suppose at T K, the velocity is two times its value at 283 K.

M- T
. , Vag3 ik EES_K
By applying given condition Lo
T
283K °
, T . .
S | T o

T =4(283K) = 1132 K = 859 oc

peed of sound in air? How
Laplace corrected it. -

2. Derive Newton’s formula for the spreed of sound in air and describe the
correction by Laplaceinit. (5 Times)
opic lll: Sspeed ofiSound.in‘a Gas:
3. What is the effect of temperature on the speed of sound and derive the relation -
V,=V,+0.61t. ' . . (2 Times).

opic VI; Beats:

3. Explain beats with example. Write its two uses.
4. 'Define and explain the phenomenon of beats.
represented? Also mention the uses of beats.
opic VIII: Stationary Waves: - o
5. What are stationary waves? Describe the stationary waves produced in 3
stretched string and prove that their frequencies are quantized. ~ (5 Times) :
opic IX: Doopler Effect: I s L
6. What is Doppler’s effect? Find the relations for modified frequencies, when
(i) An observer moves towards a stationary source. (ii) A source moves towards a
sfationar observer. Lo ' o ,
7. What is goppler's effect? Discuss the cases when its source moves towards and
: At bserver. " . (2 Times)
away from a stationary 0 - _
‘8. What is Doppler's effect? Explain it for two cases. _
9. State Doppler’s effect and discuss the case when the observer moves towards the
" <taticonary source. Also write at least one application. . (2 Times) -
10 Wh| i Dv ler's effect? What is the change in pitch of the sound wave when
. obsztr\:Zr isO:anovmg towards and away from stationary source.

11. What is Doppler’s effect? Discuss its for cases.

—

How beatsl are graphically

(3 Times) |

ey SRS R T T W
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NUMEICAL PRROBLEMS OF CHAPTER-8
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opic Il: Speed of Sound in Air:

ds Find the temperature at which the velocity of sound in air is two times jts
velocity at10°C . (14 Times)
Sol: Given that

10°C =10+ 273 =283 K
Suppose at T K, the velocity is two times its value at 283 X.

Ve T

Vagz - | 283 K
283 K

| 4

By applying given condition

5

283K
T = 4(283 K)

T =1132 K|or 859°C
opic VI: Beats: ' '

2.. Two tuning forks exhibit beats at a'beat frequency of 3 Hz. The frequency of
one of the fork is 256 Hz. Its frequency is then lowered adding a bit of wax to
one of its prongs. The two tuning forks then exhibit a beat frequencv of 1 Hz.
Determine the frequency of second tuning fork. ' - . (2 Times)

Sol: Given that .

beat frequency = 3 Hz
frequency of one tuning fork = 256 Hz
So, there are two possibilities.
256 +3 =259 Hz
Or . ; 256 3=253Hz
But the- frequency of first tuning fork is lowered and beat frequency
becomes 1Hz. Hence,

" |frequency of second tumng fork = 253 HZ]

opic VIl: Stationary Waves: B

3. Apipe has length of 1 meter. Determine the frequencnes of the fundamental

~ and the first two harmonics if the pipe opens at both ends. (Speed of sound in
airis 340 ms~1). | - i e (2 Times)
Soi: - _ | g
~ Given that
- l=1m
v=340ms™!
h=7 _
T— T Scanned with CamScanner
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sol:

Sol:

Since. N 3 | .)L=_n_

CAnd e fo =4

" The frequency of note
~ frequency of this note
" without changing the ten‘sl

V" ﬁ"“‘Ei--—— A Plus Physics Solved Paper
| | fi=1 -
We know that : : %%
fo ,fundamental harmonic
- 1X 340
'fl =
2Xx1
_ fi=170s"1 |
| . [f1 =170 Az
for second harmonic o h=2
f=2x%x170
=t - f> = 330 Hz|
for third harmonic | £ =31, -
f3 =3x170
=510Hz

A stationary wave is established in a string which in 120 cm long and fixed at

both ends. The string vibrated in four segments, at a frequency of 120 Hz.
Determine its wavelength and the fundamental frequency "~ (9 Times)

Given that - s 1= 120cm=0.12m
| : f=120Hz
n=4
A=?
fi=?
5
2x0.12
2=

f'= %
: 120 _
5 h= X
[F,=30Hz]
emntted by stretched string in 300 Hz. What will be .

hen the length ofthe wire is reduced by one third
. (4 Times)

jon of wire?

- £ = 300 Hz
Given that ; e s f=1

The change in Iength will be

Since

T e —— M
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Sol:

Hence the frequency of fundamenta
7. Apipehasa Iength of 1 m, determin
two harmonics: (i) If pipe is open at

—

fi =3 (300)
f1=450Hz
A church organ consists of pipes each open at one end of different lengths the
minimum length is 30 mm and the longest is 4 m. Calculate the frequency
range of the fundarngntal notes (Speed of sound in air is 340 ms~1). (6 Times)

Given that minimum length = 30 mm = l—i—g—om
_ longest length = 4 m
Foro d : =
rone end open j pr
For mini | - ==
r minimum length fi o I
- 340
4x 20 |
1000
“|f1=2833Hz |l
For maximum length fi=< :
_ a1
340 '|
h=a

I note ranges from 21 Hz to 2833 Hz, =
e the frequencies of fundamental and the first
both Iencls(ll) If pipe is closed at one end.

Sol (2 Times)
ol: |
Given that _ l=1m
o v=340ms?
=1
2=
_ fi=7
(i) We know that when pipe is open at both ends f, = ™

2l

For fundamental harmonic
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| 1 x 340
fi= T
' fl = 170 s"l
\f/1=170 1z
for second harmonicf, = 2f, \ .
f=2%170
| - |f2 =340 Hz
Forthird harmonicf3 =3f, I
fs=3%170
f1=510Hz

(i) We know that when pipe is open at both ends fn

For fundamental harmonic put n=1

. 1x340
h==1
fi=85s"1
| _ _ f1 =85 Hz
In this case only odd harmonics are present. So, for second hérmonicfa =3f;
fi=3x85 '
| | f3 = 255 Hz|
For third harmonic fi =5f :
L ' fo=5x85
|f3 = 425 Hz|

8. Anorgan pipe has a length of 50 cm. Find the frequency of its fundamental note
and the next harmonic when it is open at both ends (Speed of sound 350ms™)

(4 Times)

Sol:  Given that : _ .
-1

v =350ms
f1=?
f2.7

- I ‘I"IIJ
We know that when pipe is open at both ends fﬂ 2!

1P
For fundamental harmonic H

P 1% 350
| h= 2x0.5
_2
F0r second harmonlc fz h =2 x 350
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ig IX: Doopler Effect: . .
* 9. The absorption spectrum of falnt galaxy is measured and_wav:Length Ofuone |
the lines identified as the calcium a-line is found to.be 478 nm. The same ling h

wavelength of 397 nm, when measured In laboratory. Find speed of Balay,
relative to earth. '

Sol:
XN =397 nm =397 X 10m |
x'=478 nm =478 x 10° m
C=3x10m/s -
Speed of galaxy relative to earth = U =?
As C=fx . _ p
L C "
or f== :
o a
=219 _ 756 x 10 Hz
397 x1077 .
Similarly

Since f“ < f, so glaxy is moving away from earth. According to Doppler’s effect.

()

C
r- f= ‘——)
g C+ U f
_cU~-r
V= | .
U, = 3% 108 (7.56 x 1014 —6.28 x 10M) _ 3x10%(1.28 1014)
i 6.28 x 1014 - 6.28 x 1014
Us = 6.12 x 107 ms™!

Ip. - Atrainis approaching a station at 90 kmh, sounding a whistle of frequency

1000 Hz. What will be the apparent frequency of the whistle as heard by a

listener sitting on the platform? (2 Times)
Sol:. -

f=1000Hz - .
: V=340 ms?
— -1 = 9_0_"_1.'9_02 =] - -1
U.’ S0 lfu:nh? 60 xgo. MS =25 ms
When train is approaching towards the listener
[V
_ Fe (V—3 ”5)
' 4
f= (340—25) 1000s - A
f'=1079.4 Hz ' '

2021

The wavelength of signal from a radio transmitter jsg 1500 m and frec-:lu-eﬂt\' is
200 kHz. What is wavelength for 3 transmitter o

_ Perating at 1000 kHz and with
. what speed the radio wave travel? - N _ :
Sol: s i O
wavelength of signals =), = 1500 m . :
- frequency of signals = f = 200 kH,= 200 x 1000 Hz = 2 x 105 Hz .
frequency for transmitter = f = 1000 kHz= 1000 1000 Hz =1 x 106 Hz
i wavelength for transmitter = \,=3 K
_ Speed of radio waves =y =?
- As v=fili=2x10°x 1500 =3 x 108
and v L Cv=hk or  X=v/ff,
4t e A2=3x10%/1x105=3 x 102 = 300 m

ms!

P
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OBJECTIVES (MCQ'S) OF CHAPTER-9

IN'ALL PUNJAB BOARD 2011-2021

opic I: Wavefransts:ig

L — e i .
1.A (S:Ufiit‘ce on which Tg t:}E points have same phase of vibration known as:
(A) Cre ) Trough (C) Wave front ‘(D) Wavelength

2 Light from sun reaches the earth in form of:.

ical
a) Spherical wave front (B) Plane wave front

(c) Elliptical wave front D) Hvperboli -
. 3The light emitted from LED has a typical uﬁa\lelzzgtrh? cacat

(A 13pm (B) 1.3 um (C)13mm (D) Variable quantity
4 The phase difference between two points on wave front is:

(A) Zero . (B) T /4 (C) Ve 12 ' (D) T

5.When path difference is an integral multiple of wavelengths the effect is called:

(A) Coherency . (B) Distractive interference

(C) Constructive interference (D) Phase leg \ '

6.In case of point source, the shape of wave front is: (2 Times)

(A) Plane (B) Spherical (C) Circular (D) Elliptical

7.Angle between ray of light and wave frontis: (3 Times)
(a)0® - (b) 60° (c) 90° . LA 1200 - 7

ovic II: Huygen's Principle;
8 The wave nature of light was proposed by:

(A) Young ~ (B) Galileo (C) Huygen : (D) Newton
9. “The light energy travels in space as waves”, was firstly proposed by:
(A) Maxwell (B) Young (C) Einstein (D) Huygen

10. According to Hygen's principle, each point on a wave front acts as a source of:
(A) Secondary wavelet (B) Primary wavelet (C) New wave front (D) Sound

oic Hll: Interference of Light: )
11.Which phenomena shows that light wave is transverse wave: (2 Times)
(A) Interference ~ (B) Diffraction- (C) Polarization (D) Reflection

opic.iVe Yaung Double Slit Exp Experiment:

12 The fringe spacing increase if we use: ' (5 Times)
(A) Rede"g:tge g g(B) Blue light (C) Green light (D}Ye.llowlight
13.The young’s double slit experiment the position of dlark fringes is given by: .
T S ; | _mhd (C)Y- = m+l &-L- D) Y, = m+—]- M
j (A) Ym =" . (B) Y,,. = L : " . 2 d , " 2 L
f14 fix Yduri s double slit egperimént, the position for bright fringe is: (2 Times)
4. | Ed ; i - o mAL oy o= mLd
i ¥, =m= gy L '1 T -
. T proportional to: i '
3. Fringe spadng is "_“’e"‘e"’_ N (B) Slit Separation ~ *_
EC% g\::t\;er:ﬁ: gbetween the slits and screen {?)Tl;reql.;encv,of Light
; rwes \ _ mes .
~16. F;:?ge spacing 15 equal;ti- | | Lo, DT ‘mAL
) L R @ 4 1D} g8
T : Films: - : '
opic V: imrtev e is 1.33. The speed of lightin wateris: =,
17.The TEEI'ECH“e.i“.e(B)'lls’ﬂo'ms" (@ 23x10%ms (D) zero
(A) 3x10°ms een tWO consecutive wave fronts is called: s
18.The distance betWe i o quency (C) wavelength - (D) displacement

(A) Time period (

—r——

Jﬂﬁﬁﬂm —
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1§.Brilliant and beautiful colors in soap bubbles are due to:

| iffracti flight
A) Diffraction of light (B) Polarization of
%C)) Interference of light ) (D) Reflection of light
20.The value of critical angle of glass-air boundary i:: s
(A) 41.8° (B) 41.5° (C) 42.8 (D) i)
21.Thin oil film on water surface shows colour due tp: _ ( ime
(A} Diffraction (B) Interference {C) Polarization (D) Dispersion
22.Two wave light which are not coherent cannot procjuce:
(A) Interference . (B) Diffraction

(C) Polarization in same plane

- <t Pane (D) Return back
opic VI: Newton'’s Rings: .

23.The center of Newton’s rings is dark due to: (2 Times)

(A) Constructive interference (B) destructive interference

(C) Diffraction ' (D) Polarization ‘ ]
" 24.The distance between two adjacent bright fringes: iy (2 Times)
. 22L d AL AL 1 ' Dy &&=

(A) = B == (€ == b o

25.The central point of Newton'’s Ring is: _

(A) Bright (B) Dark (C) Blue . (D) Red

26. Newton’s sings are formed due to phenomenon of:

(A) Diffraction of light (B) Interference of light

(C) Polarization of light - (D) Total Internal reflection
opic VIi: Mif’:h'é|56?:1'if’lﬁtﬁ'ﬁéfﬁ‘ﬁféféﬁ
‘1 27.The equation of Michelson’s interfero_metre is;

(R) =2 (B) L:i‘:i (C} L= mi). (D) L =2m,
28.The Michelson interferometre is used to find: ' (2 Times)
(A) The refractive index of glass '(B) the thickness of glass plate :

(C) The distance with very high precision (D) Optical rotation :
29. In Michelson’s experiment the equation used to find the speed of light: (2 times)

' 16
A) 16fc = aly : - | =
(A) 16fc (B) Iﬁfd (C) 16fd (D) >

- 30.In Michelson interferometer to switch the fringe from bright to dark, the mirror
should be displaced by: :

A A p 1 .
LA -(B) 3 (C)= (D)2
" 31.In Michelson’s experiment, the angle subtended by a side of the eight sided mirror
is: ) |
(A) %ma’ @ Trad (g = rad (0) Zpid
- 32. Michelson interferometer can be used to find the: | 0%
. (A) Wavelength of light _ (B) Wavelength of sound
. (C) Velocity of sound (D) Velocity of light -

opic VIIl: Difraction of Light:

33. Bending of light around the edges of an obstacle is known as: (4 Times)
' (A) Refraction .(B) Polarization (C) Diffraction (D) Interference
" 34.Optical rotation a property of optically active substance can be used to determine their:
| (A) Density . (B) Viscosity ., (€) Concentration in solutions (D) Elasticity
:' 35.Using a graded index fiber, the time difference is reduced to about: . .
(A) 33 ns per 100 km (B) 33 ns per km (C)1ns per km (D) 1 ns per 100 km
' 36. At some angle of incidence when the angle of refractlpn become 90° this angle is called:
(A) Phase angle (B) Incidentfangle (C)Refractive angle (D) Critit(:il a;ngle,
i ion is a special type of: | _ Tirmes
(3,:; lP?r;flia::.ral'|zce1tt?or| : (B) Interference (C) Reflection _ (D) Refraction

e e =

-
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oA diffraction grating has 5000 lines/cm, Its grating element will be:

:_l}xlll'°rrl (B) 2.0x10 ‘i (C) 1.0x10m (D) L.Ox10™"m
gLight entering into glass prism from air does not give change in its: (2 Times)
lA]FreqUe“cV. (B) Wavelength (C) Velocity (D) Direction
1A typlcal diffraction grating has certain number of lines per cm whose range is:
y)a0tos0 (B) 400 to 5000 (C)400to 500 - (D) 4000 to 5000
,u.Conlstructi\'e INtEI‘fETenﬁ of two coherent beams is obtained if path difference is:
Wy 815 ()28 o)nA

2

u.1f ‘N’ is number of lines ruled on the grating having length “L” then grating element

ud” is given by.

N ' 2N L | | N
A) — (B) =— ol k!
A R
opic IX: Difraction'of X-Rays by Crystals:
43.The effective path difference between two reflected beams, in x-rays diffraction by
- crystals is: . -

Wdsind  _ (B) 2dsin@ ©asn (D) asin20)

44.The distance between two a‘djacent'dark fringes is given by: (5 Times)

3 ©mhL v DVLA Ad
(A) A_V—F (B) Ay _T (Y} —(NH- 2} 3 (D) Q)J:T
45.The wavelength of x- rays is of the order of: R _
(A) 10®m (B) 10°m (€)10"m (D) 10°°m
pic X: Polarization: i
'46.Which characteristics of light is evident from polarization of light:

(A) Wave nature o (B) Particle nature
(C) Dual nature . (D) Light waves are transverse
47.The blue colour of the sky is due to: (2 Times)
(A) Diffraction (B) Reflection (C) Polarization (D) Scattering

- 48.0ptically active crystal rotates the......evuieees '
{A) Vibrating plane ' (B) Polarization plane
(C) Diffraction plane ' : (D) Interference plane
49, Which one of the following can not be polarized? (3 Times)
(A) Ultra violet rays (B) Radio waves (C) T.V Waves -(D) Sound Waves
50. To distinguish between transverse and longitudinal wave ---- is used:

(A) Refraction  (B) Interference (c) Polarization (D) Diffraction
: 2018 | |
" 51 Aray of light shows the direction of propagation of light. It is a line which is:
(a¥ Normal to the wave front (b) Parallel to wave front
(c) Opposite to wave front - (d) Equal to wave front
S2. Light waves are: .

, (a) Longitudinal waves (b) Transver
53. X-ray diffraction has been very

se waves (c) Stationary waves (d) Mechanical waves
useful in determining the structure of:

Galaxies (d) Stones
(2) Haemoglobin (b) Stars v " ent i
aer bright fringes in young’s experiment is:

54.0 en two consecutive d , iy 44

(:}taﬁce betwee &) AL - @5 (D) =

=R P ared to red light then fringe spacing: h
53)' al:fr'::sgf ht(?} 32?‘;1:?""’ .~ (C) remains same - (D) becomes zero
e m

(A) Sugar (B) Tartalrlc . _ . ——C—h-lgr_?_t__e_____
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3
57. The locus of all points In the same Phase of Vibration Is called;D) POla(ijz';ltl’i‘;l:‘S]
(A) Wave Front (B) Interference (C) Diffraction
58. When light enters glass, it suffers a char}gBl)a :I:';velength
EE; 53;;:if:cy : ' (D) Both velocity and wavelength
59. In a Michelson interferometer by moving the mirror through a di:f.tance of 1/4,
The path difference changes by: o (3 Times)
(A)%. ' @B - (€)3 (0)21
60. When Newton’s Rings are seen through the transmit_ted light, then the centrg)
spot is: _ ' o
(A) Dark  (B)Blue _ (C) Bright (D) Red
61. Bragg's equation is: E i (2 Times) :
(A)2dsinB=n%  (B)dsinG = nA (€ dsin®=n (D)dsing=2A
62. Phase difft;rence of 180° between two w

aves is equal to a path difference of:
(A) A By a2 (C) A/4 (D)3 )/4

63. Which of the followings can not produce colours with white light?

(A) Diffraction (B) Interference (C) Polarization (D) Dispersion

64. When a mirror of Michelson interferometer is moved a distance of 0.5 mm, then
2000 frings are observed, the wavelength of

light used is: _ ' -
(A)  5000x10®m (B} 5000x10°m (C) 1000x107m {D) 5000%10"m
65. For which of the following colours will the fringe width be minimum in the double
slit experiment: '
(A) violt (B) red (C) green (D) yellow
66. Soap film shows colours due to: - . '
(A) Interference ~(B) Diffractin (C) Polarization (D) Reflection
_67. Polarization Rroves that light waves are: _
(A) Longitudir_\al ~ (B) Stationary (C) Matter (D) Transvers
2021

68. In Michelson method time taken by the rotational mirror to rotate through an angle
27 . : ' : '
% (If fis the frequency of rotation) is:

ax L | o
(A) 3 _ (B) 2/ : (C) E? (D) —

69. The regular array of atoms in 3 crystal f
spacing of the order of: .

(A) 107 m (B)107%m - C(C) 10710y,

70. A Diffraction grating has 3000 lines Per centimeter, its grating

(A) 3.33x107 em (B)3.33m ‘ (C)333%10™ ¢y (D) 3.33cm-

71. The light from the Sun reaches the Earth with: -

(A} Circular wave fronts (B) Plane wave fronts

(C) Spherical wave fronts (D) Elliptical wave fronts

: 72. In Michelson interferometer a _fring is shifted each time the mirror is displaced
~ through: i .

a Jg A .
(A)A . (B)% - '[C)E . i (D) Zero

(D)'IO-'”m o
element is

__—
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ANSWERS OF THE MuLTIPLE CHOICE QUESTIONS
*Ti W@I_L__s 9 [10[11[12[13[14]15

L~ 1B leflclTol B
171819_____CDACACC

20 | 21 | 22 29 | 30
T e 124 23 [ 24 | 25 [ 26 | 27 | 28

1 DB | A8 Fomil o I -
32 |33 (3¢ 3] D|B|B]|A

L2 | 37 |38 42 | 43 | 44 | 45
| C e 39 | 40 | 41

TR | t | D) B|lAa|AalB|D|[C]|B| A]|D.
8 149 |50 | 51|52 (53 [ 545556057 |58]59] 60
D B D C A

B|la|[B|[B|c|A|lD]|]A]|LC
62 | 63 | 64 | 65 | 66 | 67 | 68 | 69 | 70 | 71 | 72 |

Bl ClA|lA|lAlD|clclals s

SHORT QUESTIONS OF CHAPTER-9
iN ALL PUNJAB BOARDS 2011-2021
‘averronsts: i S .
Under what conditions two or more sources of light behave as coherent

sources? A (15 Times)
Two or more sources of light behave as coherent sources if
They emit monochromatic wave. ii. They are phase coherent.

Define wave fronts, also give its types. (3 Times)

‘Such a surface on which all the points have same phase of vibration is known as

wavefront. d

It is of two types. s b

Spherical wavefront . Plane wavefront

Define wave front and spherical wave front. -
Wave front: Such a surface on which all the points have same phas
is known as wavefront. - _
Spherical wave fronts: If a point source is sending out waves in three
dimensions, the wave fronts are spheres centered on the source. Such wave

e of vibration |

" - fronts are called a spherical wave fronts. -

Ans:

What are coherent sources? Under what conditions two or more sources beh
as coherent sources? . _ | _ |
Coherent sources: The monochromatic sources of light which emit waves having a |
constant phase difference are called coherent sources. : at
Conditions: Two or more sources of light can only behave as-coherent sources if |
they have no phase difference or have a constant phase difference and same |
wavelength. Two independent light sources are never coherent as each source |_

ave |

_ emits waves with random phases.

A-ns; .

Ans:

ing - coherent light sourcés is t |

mon method for producing .two co lig : o use |

fﬁo%%r?hromatic source to i|Ium|_nate a screen containing two slluts,_ the light |

emerging from both the slits in this way is coherent. - : [

What do you mean by the term wavefront and ray of light? (4 times) |

Such a surface on which all the points have Same phase of vibration is known as |
wavefront. =

A line normal to wavefront including the direction of motion is called a ray of light.|

What do you mean by coherent sources? Explain a common method for _
producing two coherent sources. P ., o ‘ i
The monochromatic sources of light which emit waves, having aconstant phase- 1

i coherent sources. ‘ |
difference arerﬂiﬁid of ‘producing two coherent light beams is to use a |
A common tic source to illuminate a screen containing two small holes, usually |
.mcmochhr:pn;ao'f olits. The light emerging from the two slits is coherent because a
inthe s ;

ingle source produces the original beam and two slits sérve only to split it into
single s _ .

twoparts. . - @ —

.
e e RGN T [ T S —vy
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7. What is the usual way to obtain plane wavefront from a point sou;t:lg?ht o
Ans: A usual way to obtain a'plane wavefront is to place a point source o lgl at the
focus of a convex lens. The rays coming out of the lens will constitute plane
waves, - : ) _ ‘
'8. °  How coherent light beams can be produced? Explain. o
Ans: A monochromatic source is used to illuminate a screen containing two smal_l hOIES,
(slits). The light emerging from the two slits is coherent_bu_ec_ause a single source
produces the original beam and two slits serve only to split it into two parts,
9. How does one can obtain a plane wave? Rl
Ans: A usual way to obtain a plane wave is to place a point source of light at the focus
of a convex lens. The rays coming out of the lens will constitute plane waves.
 10.  Define Ray of Light and Beam of Light.

Ans: A line normal to the wavefront, showing the direction of propagation of light is
called a ray.

A group of parallel rays of'light is called a beam of light.
pic II: Huygen's Principle:

11.  Write two steps of Huygens's principle. (10 Times)
OR State Huygen’s principle.

(5 Times)
Ans: i) Each point of a wave front may be considered as a source of secondary
wavelets, '
iii) The new position of the w

ave front after a certain interval of time can be

found by constructing a surface that touches all the secondary wavelets.
12.  For what purpose Huygen's Principle is used?

Ans: Knowing the shape and location of a wavefron

principle enables us to determine the shape and |

at a later timer + Ar .

The points on a Huygen's

coherent sources of light.
opic |ll: Interference’of/Lisht:
13, Can visible light produce inter
Ans:  Yes, visible light or white i

t at any instant t, Huygen's
ocation of the new wavefront

wavefront which send out secondary wavelets provide

ference fringes? Explain. (16 Times)

ght can produce interference fringes. But each color

will produce its own interference fringe pattern. These patterns overlap to give
rise to a resultant diffused coloured interference pattern. 3 -

14, If white light is incident on a film of irregular thickness at a|) possible angles,
what will be the pattern of interference fringes? Explain your answer,

Ans:  If white light is incident on a film of irregular thickness

15. What are conditions for detectab|
Ans:  For detectable interference, light
i. Monochromatic
ii. Coherent

e interference of light?

3
beam should be ( Times)

opic IV: Young Dou

16. Explain whether the Young’s experiment Is an experiment for dvyin
interference or diffraction effect of light, (S Tirm:_:)u ying

Ans: Mainly, Young's experimen; was ‘performerd to study the interference of light.
However, it also involves diffraction. So diffraction can also be studieg by this
experiment because when light passes through the slit, it bends towards the
corner. .

17 What are dependence factors of fringe spacing in Young’s double s|jt
experiment? ' ] _

i Onpwhat factors, the distance between adjeacent bright fringes In Young’s

?

double slit experiment depends _ ,

OR How will you Increase the fringe width in Young’s double sij¢ eXperiment?
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pn-"v: Since
L . L Ay -~ ﬂﬁ
. Fringe sp‘acllng .c.lepends upon d
. Wavelength . Distance between slits iii. Separation of tlhe slits y

i8.

Ans:

19.
Ans:

20.

Ans:.

1.

Ans:

22,

Q.ns:

ng'se ' “sli
L:i:'::le g filt:fﬂlhmai':} Otl‘lde of the slits is covered with blue filter and other
' ould be the pattern of light intensity on the screen?”

(3 Times)

No interference pattern will be observed because blue and red lights are of
. different wavelengths. So the sources of light will not be coherent

Find out the fringe spacing between two consecutive bright fring;es.

In order to determine the distance between two adjacent bright fringes on the

screen, mth and (m + 1)th fringes are considered.
AL

Y, =m—
d -

And )

!
m+l

o+ A
=(m+1)—
(e

If the distance betwéen_the adjacent bright fringes is Ay, then

% AL AL

Ay=ym+ -V, = m+hH——m—

. [ ylr ( ) d fl d
. Therefore

Ay =—

Y=
'How can the distance b
between the slits of Young's experimen

Since
AL

Fringe spacing varie

fringes will disappear. | _
How the distance between interference fringes will

between the slits in Young's experiment is doubled.?
Distance between interference fringes is given as:

M"_=-E'

This Formula 'show'sl'that if the distanc
fringe spacing “AY” will be halve.d. _
If a wavelength of light 600 nM illumina
between the slits and screen. is
A=600 nm =600 x 10°m
d=0.5mm=0.5% 10°%m
L =200cm = 21
Ay ="?
We know that
Al
d -
600x107 x2
— __,___——'——3'——'
_ 0.5x10
=24x107m
=2.4mm

etween interference fringes affect by the sep_aration
t? Can fringes disappear? (6 Times)

s inversely with distance. If the separation is too large, then

be affected if the distani:e

e betweenl the slits “d” is doubled then -

tés two slits 0.5 mm apart. The distance °
200 cm. Calculate its fringe spacing.

Scanned with CamSéanner




' A Plus Physics Solved Papg,
ad 174

opic V: Interference in thin Films:}§ Ing beams to observe the phenomeng

23.  What condition must be met by interfering (2 Times)

. ofinterference? ' . erve the phenomenonp,

Ans:  The following conditions must be met, in ordﬁl;t:’h‘;l:sis of a single wavelength,

I Theinterfering beams musthbe mo?gc:hcr(;jl:‘:éﬂi i
. The interfering beams of light must be 5 . Explain how doec

24, a:n oil ﬁ)lrn spreading over a, wet footpafh Showlrs_ ROIOES (AR (20 Times) o It

' e = ' i h thin oil fill.

Ans: It happens due to interference of light waves throug | .
Wheﬂplfghstdbueaatn is incident, a part of it is reflected from Fhe ‘uppe;surfa(}:.'e of il
film and other is reflected from the lower part of thin film. >ince the twg
reflected beams are coherent being part of the same beam. Sun light consusts: of
Séven colours and each colour refracts differently. Hence, after "eﬁe_thﬂn
different colours interfere at different points as compared to others and oil fjjy,
over at wet foot path shows colours.

25.  How interference in thin film produces? _— .

Ans: It happens due to interference of light waves through thin oil fllm._\f}fhgn light -
beam is'incident, a part of it is reflected from the upper surface of oil film ang
other is reflected from the lower part of thin film. Since the two reflected beams
are coherent being part of the same beam and sunlight consists of seven colors
and each color refracts differently hence after reflection different colors -

interfere at different points as compared to others and an oil film over a wet
footpath shows colors. : : :

It results in destructive

's ring becomes dark.
~Can you obtain Newton'’s rings with transmitted light? If

be different from that obtained with reflected light?
Ans:  Yes, Newton’s rings can be obtained with transmitted light. But because of phase
change of 1809, the fringe pattern is Opposite to the reflected pattern and the

: central spot will be bright. ;

28. What are Newton’s rings? _ :

‘Ans:  When a plano-convex lens of long focal length is placed in contact with a plane.
glass plate, a thin air film is enclosed between them to form circular dark and
bright fringes known as Newton’s rings, - .

29, In Newton’s rings, why are the fringes circular?

Ans:  The thickness of the air film between plano-conyex lens and plane glass plate is -
almost zero at the point of contact “o” and gradually ; 8 g
towards the periphery of the lens. Th , Poi
constant-will lie on a circle with “o” a

27.

tis w are
produced. - ‘ y c;rcula_r fringes
opic VII: Michelson’s Interferometer: |
30. What is Michelson’s interferometer? Also write it

S workj ines )
“Ans:. Michelson’s inter_feromet_elr is an instrument that js capablltemoil::en;;ﬂﬁ;g distance
with extremely high precision. - . ‘ oz _
Its working is based on interference. When light from 3 single source splits up
into  two parts and then interfere, it forms an interference pattern. ;
31. What is the contribution of Michelson to measure the length of standard meter
' using interferometer? iy : : ; ;
Ans:. Michelson measured the length of the standard meter in te
red cadmium light and showed that the standard
wavelengths of this light.

' terms of wavelength of
MEter is equal to 1553163.5

——-—-—n..__________-___._.______
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e the construction i R
n of Michelson’s interferometer with the help of

Describ
i diagram-
. ?Mgr/wzymm M, ;
ps* . :
# I
Fakdl
® l . o S
i bl “, % o
- \//? ., / x
Sot:lr(:a G.. » OG) ,”. i;
. s i 2

Jere - Sis asource of manochromatic light,
% G1 is p.artially silvered glass plate,.
G2 Is simple.glass plate for compensation,
o B is a moveable mirror and M is a fixed mirror
What is diffraction of light? (2 Times)

3
AnS: The slight bending of light as it passes_arou' d the edge of an object is called

- diffraction of light.

between interference and diffraction fringes?

4. Whatis difference
ans:  Interference fringes: The supeyposition of two waves having same frequency
o results in bright and dark fringes is called

and traveling in same directio
.]nterference fringes. . 5 5
Diffraction fringes: The fringes formed due to the bending 0

and corners are called diffraction fringes. _ )
ders of spectra using 3 diffraction

f light around edges

35, How would you manage to get more or
: grating? ; ' (23 Times)
Ans: . The grating equation is . -
' ' - dsinf =ni \ ' :
d using- light of small

between lines an

e spacing ‘
diffraction grating.

" Thus by increasing th
i - wavelength. We can get more orders of spectra using
36, Whatis diffraction grating, write equation?
What is meant by the diffraction of light? - © . (4Times)
llel equidistant lines ruled over

Ans: A glass plate having @ large number of close para . . :
the plate mechanically is called diffraction grating. For diffraction grating,

dsin@=nA ,
ath difference, ‘n’ is order of image
ht as it passes around the obstac

and ‘A’ is wavelength. ‘

Where “d sin 8715 P le or edge of an object is

" The slight bending of lig

- called diffraction of light. R . - oy
37, Whatisthe difference between interference and Dl?rac_teo:;? - (:’ _t'_"“‘fs)

Ans: : two identical light waves travelling in the same direction aré

i Interfere?® Whe- . cuch a way that they reinforce each other at some

f each other. Such

. e
_supenmposed to | the effect o

. points while at some
phenomenon is called interference ©
Diffraction: The property of bending
waves into the geometricai chadow ot an“

38. A typical diffraction grating has 5000 lines pe

Grating Element of this diffraction g;:;ting in meters?
5
Ans: Given that : .

oints they cance
flight. -
of waves around obstacles and spreading of
f an obstacle is called diffraction.

r centimeter. What will be the '

(3 Times)

L= 1cm=0.01

"Grating element is given 3% b
d = M =2x10 -6'm
: 5000
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lit. Look at the light bulb.through'
o fingers close together to form a s k at th : !
39. |tblll:::ﬂ_!ds:lti‘tpl’pattegrn of light being'seeq. What phenomenon is used 1.n_thls case?
ine this phenomenon. | . .
Ans; gfffflrggtion iz used in this case. The property of bending of light around obstacles

and spreading of light waves into the geometrical shadow of an obstacle is calleg
diffraction. '

pic IX: Difraction of X-Rays by Crystals: i

- 40..  Why diffraction grating cannot be used for X — Rays dlffractlor?? R
Ans: In order to observe the effects of diffraction, the grating spacing must be of the

rder of wavelength of the incident light. .

?(-rays are of mucgh shorter wavelength of the order of 10'“]_. m. The'reguiar irnray

of atoms in a crystal forms a natural diffraction grating with spacing ~ 10-10

Which is not available in other diffraction grating. .

41.  Why X-rays can’t not be diffracted by ordinary glass grating? i

Ans:  Thisis because X-rays has much shorter wavelength A of the order of 1010, ‘

' In order to observe the effects of diffraction, the grating spacing must be of the

order of the wavelength of the radiation used. Therefore, crystals are used for X.
rays diffraction, - ' '

42, Write two uses of X-r
 Ans:  X-ray diffraction has

ays diffraction by crystéls.,

been very useful in detefmining the structure of biologically

important molecules such as hemoglobin and double helix structure of DNA.
43. Whatis Bragg’s law? Derive Bragg’s equation.

- Ans. “Bragg’s law or Brag's condition: -

Two beams with identical wavelength and phase ap
dre scattered off two different atoms within it.
The beam reflected from lower plane travels some extra distance as

the beam reflected from the upper plane. When a constructive inter

occurs, the effective path difference between two beams 2ds5ing is
integral multiple of wavelength,
Thus 2dsin@ =nA

Where n is the order of reflection.
This equation is known as Bragg’s equation,
opic X: Polarization: :
44.  What is polarization of light?
‘Ans:  The phenomenon in which the vibratio

direction, that may be vertical,
polarization of light

proach a crystalline solid and

compared to
ference
equal to an

n of wave

i S €an be oriented to any one
horizontal,

or any other direction is called -

How would you distinguish between un-polarized and plane bolarized lights?

' . . ' ; o (16 Times)
Ans:  Un-polarized lights: A beam of ordinary light consists of electric and magnetic
"~ vibrations which are perpendicular to

the direction of Propagation. It is called
un-polarized light. _
Plane polarized lights: The beam of light
one plane of vibration is called plane polar
46. Why the polaroid sun glasses are better t
Ans:  Polaroid sun glasses are better than ordinary sun glasses because they reduce
' the glare of light entering into the eye as a result of Polarization. T
- 47, Write any two processes to obtain planf: pol'_c\rized light? (3 Times) -
Ans:  The two processes to obtain plane polarized light are: .
i. - Selective absorption ' - |
. The selective absorption method is the most 0mmon method to obtain plane
polarized light by using certain types of materials cialled. dichroic substances.
These materials transmit only those waves, whose vubrat_rons‘are' pa_ral||E| to a
particular direction and will absorb tl‘_rqse waves whose Vlbra‘tmns are in oth_erl
directions. One such commercial polarizing material is a Polaroid. _
“ii.  Reflection from different surfaces

45,

in which all vibrations are confined to
ized light, '

han ordinary sun glasses? (17 Times)
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Reﬂlliit":; ?.:::5::1.:;?“ wat:er, glass, snow and rough road surfaces, for larger
Sl » Produces glare. Since the reflected light is partially
polarized.

1. pefine optical rotatI‘un. Give Its practical use.

Ans: When a planel pojanzed light is passed through certain crystals, they rotate the
plane _of polaflzatlon. Itis called optical rotation.

Organic solutlor_-.s such as sugar, tartaric acid etc., show optical rotation which is
used to determine their concentration in the solutions. .

9. Givethe list of two substance which shows optical rotation when they are in
solution.

ans:  Sugar and tartaric acid show optical rotation when they are in solution.

s0. Define polarization of light. ‘

ans: The phenomenon in which the vibration of waves can be oriented to any one
-direction (plane), that may be vertical, horizontal or any other direction is called
polarization of light. :

51, Write down selective absorption method to obtain plane polarized light from

: ordinary light. ; : :

Ans:  Selective absorption: The selective absorption method is the most common
method to obtain plane polarized light by using certain types of materials called
dichroic substances. These materials transmit only those waves, whose
vibrations are parallel to a particular direction and will absorb those waves
whose vibrations are in other directions. One such commercial polarizing
material is a Polaroid. . . | -

52. Write the names of any four processes to obtain plane polarized beam of light
from un-polarized light. : :

Ans: This can be achieved by four processes such as

- (i) Selective absorption (i) Reflection from different surfaces
(iii) Refraction through crystals (iv) Scattering by small particles.

53.  Can you obtain plane polarized light from un-polarized light? If your answer is
yes, write the name of two processes by which plane polarized light is obtained.

Ans: Yes, we can obtain plane polarized light from un-polarized lilght.

: This can be achieved by processes such as _
- (i) Selective absorption (ii) Reflection from different surfaces
- 54, What are Newton’s ring? How they are formed? . |
. ‘Ans:  When a plano-convex lens of long focal length.is placed in contact with a plane
glass plate, a thin air film is enclo_sed between them to form circular dark and

.+ bright fringes known as Newton's rings.

55.  What is meant by fringe spacing? : . _

Ans: The distance between two. consecutive dark or bright fringes is called fringe

 spacing. It is calculated by: . A:f_l. '
| =7
Fringe spacing varies inversely with distance. If the separation is too large, then
- fringes will disappear. :
56,  What is meant by diffraction of light? Explain with an example.
Ans:  The bending of light around obstacles and spreadipg of light waves into the geometrical

shadow of an obstacle is called diffractio".
Examples of diffraction of light:

. 7]
PR T A e —
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| of about 3 mm in diameter is illuminateq p, ,

Consider a small and smooth steel bal _
point source light. The shadow of the spherical object is not completely dark but hag ,

small bright spot at its center. According to the Huygen's prinlt:!lfl'.ﬁ, :;E:Eztgirt On the
rim of the sphere behaves as a source of secondary wavelet whic .i el _e centra

region of the shadow.
Screen

' - _Shadow 17
x;? Object !

Ol e BT R S, g

~ LONG QUESTIONS 0

. INALLPUNJABBOARDS 20112021

T T
-t

Slit Experiment:

screen between adjacent bright fringes. s (3 Times)
pic VI: Newton’s Rings: '
5. What are Newton's rings? Describe the experiment of producing Newton's ringsl.
_ - Why does the centra] spot of Newton'srings look dark? '
opic VII: Michelson’s Interferometer-
.- What is Michelson’s interferometer? Explain its working and derive'its equat‘ion

_ o 5 Times
7. Desribe the principle, construction and working of Michelson’s interferomete: How carli you
find the wavelength of light used? : (2Ti .)

_ mes

8. Discuss in detail the experimental arrangement made bv'Michelson to find speed of light and
determine it. 2 ;

pic VIII: Difraction of Light: |
9. What s diffraction grating? Explain diffraction using diﬁracting'grating
opic IX: Difraction of X- '

10. Explain the diffraction of x-rays by crystals. What are yses of diffraction of x-rays?
(2 Times)

11. Explain the diffraction of x-rays by crystals. |
12. Define diffraction of light. Explain diffraction of x-rays by crystal and derive Bragg’s equation.
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NUMERICAL PROBLEMS OF CHAPTER-9
IN ALL PUNJAB BOARDS 2011-2021

opic ||l Iterferen . T —

1 Yellow sodium light of wavelength 589 nm, emitted by a sln'gle source passes

througi: twozléa;row slits 1. 00 1mm apart. The interference pattern Is observed
on a screen 225 cm away. How far apart are two adjacent bright fringes?

sol: ' - A=589mm =589 x 10°m
d=1mm=1x10"3m
- L=225ecm=2.25m

' Ay =7
We know that ' Ay AL
d

589 x 1079 x 2.25 -
A = — m— _3 —
Y =- Tx 107 1.33 x 10- m[=1.33 mm|

opic IV: Young Double Slit Experiment:
2. In Young’s double slit experiment, the second order maximum occur at 6=
0.25° the wavelength is 650 nm. Determine the slit separation. (11 Times)

A= 650 nm = 650 X 107°m
‘m=2. :
g = 0.25°
d=7?
Since . dsing = mi
mA
~ sinf
2x 650 x 1077
sin 0.25°
' d=298x10"*m- :
X d=3x10'4m=0.3x10—3m
3. between the slits in Young’s double slip experiment Is
;hzesc(:::t?:t?rference fringes are formed on a screen placed at a distance
o‘i’ 100;._,“ from the slits. The distance of third dark fringe from the
central bright fringe is 0.059cm. Find the wavelength of the incident

light.

_Sol: d=0.25m= 0.025m
- L=100cm = lm
¥ =0.059¢m = 0.0059m
=7 .

. For the 3" dark fring;, ‘m=2 for dark fringe

1)AL
}’.—-(ﬂ'l-l'z d
or ‘:,-':___Yi_ .

]

putting values,
0.00059 % 0.0025
e ——

.'ﬂ-f X 1 _
el —
Ix[..-}-zJ .

A=l5,9x10'1m
a o o Amr =y D
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or- A=590x10"m
or A=590 nm .;
|
|

4. Calculate the wavelength of light which llluminates two slits 0.5 mm apart anq .
produces an interference pattern on a screen placed 200 cm away from the slits, -Ii
The first Bright Fringe Is observed at a distance of 2.4 mm from the central fringe, |
Sol: L=200cm=2m

Y =2.40x107m
m=1 ' '
Wavelength of light= A =7
y=mlL
d
_yd
mL
120107 x0.5x107 "

1%2

A

=1.20x0.5x10°¢
=0.6x10%m

—-_.-—_—-___‘__ y
5. A light Is incident normally on a grating which has 2500 lines per cm.
Compute the wavelength of a spectral line for which the deviation in second
~order is 15°, _ ‘ (6 Times)
: ~ N = 2500 lines per cm = 250000 lines per m
n= 2
@ = 15°
D' . m A=?
i _ Since - dsinf = nl
. _ ' 1L dsin @

F: i =-1~ : .
utting d N,_we get 1=

1= 1 sin15°
| LS 1o 250000 2 |
. =2.18 X 10~ m =518 x 10~ m[= 518 nm|
5._ . Sodium "ght (A = 589 nm) in InCident norma“v on 8 grating havinE

3000 lines per cm. What is the high :
obtained wi € highest order of the spectrum
cl x ained with the grating? _ (6 Times)

. . | 4 A =589 nm =589 x 10~° 1
! N = 3000 lines per cm
N = 300000 lines perm
0 =90° ,
- I I o n = ? ) '
Since - ' dsinf = nA
v * - _dsing

—

_'1_ sin@
N A
1 sin 90°

"= 300000589 x 10-°

Puttingd = -:,—, we get | n=

e
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X .
Hence 5" order of spectrum s the highest one

_rays wavelength

feﬂ:ction at agI:ra Ofa 0.150 nin Is observed to undergo a first order

I interplanar spacin gm:\gle of 13.3° from a quartz crystal. What is the
F e reflecting places in the c:rystal':;ir (2 'tlmes)

ot A= 0150 nm = 0.150 X 10~° m
-on=1, 6=133°
Accord ' gl
According to Bragg's law - 2d sing = ni
' ni
2sin@
_1x0.150x107°
d e y 2sin13.39 .
“ o =326 % 10719 m = 0.326 x 10™° m [= 0.326 nm
B girlcllirhlgggg(::f i‘;"?:ff'::g‘;‘ ‘:30 nn; illt;minates a dlffractlonrgrating, tlﬁjsecon
A n angle of 30°
in a centimeter of the grating have been ru:tr!?i? ks Imagg. How many Il'nes

2 =480nm =480x 10°m

—

sol::
' n=2
6 =30
N="7
dsin@=ni
ling=nd (s .d=-
- = S d=—
N b N B
N = sin@
hA
_sin 30°
na 0
N=z=———%
‘ 2x480x10°
N =52x10°  lines per meter
N= 52x10’ lines per cm L
9.  Asecond order spectrum is formed at an angle of 38.0°. When light falls
ion grating having 5400 lines per centimeter. Determine

normally on a diffract
wavelength of the light used.
g = 38.0°

Ans: - .
' . ' N = 5400 lines /cm
— 540000 lines / m

Y e

.

_ ) =7
Eor diffraction grating
dsinf =
_ dsin®
Or = Tn
: 1
But d = -
Sin @

— p—

Thus A= "
' 5in 38.0°
IR L Lol
540000 % 2
A= 570 X 10_9 m
1=570nm
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op i l: Least Distance of hich an object appears to be distinct is,

1.The minimum distance from the eye at W (2 Times)
e (C) 25 cm (D) 30cm
(A) 15 cm (B) 20 cm s (2 Times)
2. The least distance m;difgn;t vision Is: () 25 cm (D) 5f0 cm
. cm .
gﬁ.‘l}filci:]the least dista(nt):e of distinct vision, then the m?gn|flcatlt:(); _::-‘ir:ei;lmlex lens of
focal length f will be: : s
119 14 7z, D) 1-L
(A)l+? | (311—7 - 01+ L J
4.A device used for viewing distant objects is l:allf_'d: (D) Magnifying o
(A) Telescope (B) Spectrometer (C) Microscope g 8 glass
5.Least distance of distinct vision: o -
(A) Increase with age (B) Decrease wit .ageﬂ co
(C) Remains constant with.age (D) Becomes infinite after 60 years |
6.The distance of near point from the eye is about:
(A) 25 cm (B) 25 dm (C) 10 cm (D) 25 m

gnifying Power and Resolving Power of Optical Instruments:
7.1f N is the number of rulings on the grating then the resolving power in thg'mﬂl

order diffraction is equalto: ) (3 Times) -

(A)R=Nm {B) R =N/m " (C)R=1/Nm " (D)R=m/N

- 8.The ratio of the size of image to the size of object is called:
(A) Focal length - (B) Visual length (C) Resolving power (D) Magnification
9.The magnification of a convex lens of f=Secmand d=25cmis: X
(A) 3 (B)S ()6 (D) 20
10.The magnification of a convex lens of focal length 10¢m is:
(A) 2.5 - (B)35 - (0)as - (D)s

_-11.If an object is placed in between focus
the image formed by lens is: : :
(A) Real inverted (B) Virtual diminished (C) Virtual inverted (D) Virtual erected

~ 12.If a convex lens is used as 3 magnifying glass, which lens will give  highe'
magnification that has ' ]

Il (A) Short size (B) long focal length (C) Large size . (D) short focal length
13.Rayleigh formula for resolving power: . e _ :
WR=122>/,  @R=L2D/ (g D) 225 OIR=>/175p

14. The detector in Photo - Phone Is made upof: e 1.22

point and optical center of a convex len

(A) Cadmium (B) Germanium' (€) Seleniy : -
. 15. A convex lens acts as diverging lens if the object is r:[aced at () pRCOr.

| Between fand 2F (D) within the F
ic Ill: Microscope: (D) wi i

16.The final image formed) by simple microscope is;: -

(A) virtual and inverted (B) virtual and erect (C) real ang e 'nveﬂed

17.f a single convex lens Is placed close to eye, thep, itis I::lc:g USL%};:?I and i |

(A) Telescope " (B) Microscope (C) Magnifying glase (D) None of these

18.Which communication can ensure less diffractign and more details to be s¢&" by
compound microscope: :

A) A wider objective and red Iight , (B) a wider objecti 3 o
{(C) A wider eye piece and red light (D) a wider e ve and blue lig _

Plece and blue light
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lg'ﬂn:l Irlnaa fg :rf c?mpou"d microscope is: (3 Times)
irtua ec " .
‘3 real and inverted (B) Virtual and inverted

(D) Real and erect
20.f a convex lens of focal length 5 i i its
magn_lfvlng power will be: g cm is usedi as simple microscope then

() (b)6 ¢) 10 d) 25

2. Tlhe lens of simple microscope magnifyiég)power willbe. (d)

22, The units of magnifying power of microscope or telescope are. _
(A Meter (8) m (C) Diopter . (D) No unit

23.For normal adjustment, the length of astronomical telescope is: (4 Times)

LS 8) L1, © f+1, (0) £/,
z4.TJI;e magniﬁcation power of a telescope in normal adjustment is équal to:
: | /e : ]
(A) - (B) = : | =
W P (€ fx/, 07

25.In the.fo!:a,l length of objective and eye piece is 0.5 m and 10 cm réspective!v, then
magnifying power of telescope will be:

(A} 5 (B) 0.5 ()10 . (D) 20 .
26.1f the objective is placed with in the focal length of a convex lens its image will be:
(A) Magnified (B) Erect (C) Virtual (D) All of these
27.The final image seen through eye-piece in telescope is:
(A) Real, enlarge and inverted - (B) Virtual, enlarge and erect
. {C) Virtual, enlarge and inverted (D) Real, enlarge and erect
28.The focal length of Convex lens is: ' ' -
(a) negative (b) positive (c) large “(d) small
29. The final image obtained by astronomical telescope is: .
(A) Erect (B) Virtual (C) Magnified - (D) All of these

30. If focal length of objective and eye piece is 0.5 m and 10 cm respectively then
. magnifying power of telescope will be: : :
(A)5 (B) 0.5 | (C)10 - (D) 20

opic:VI: Spectrometer:
31.The collimator in a spectrometer is used to:
(A) Disperse the light beam (B) Reflect the light beam
(C) Make the light beam parallel (D) Coverage the light beam

opic Vili: Introduction to Fib tics:
32.Which of the phenomena of light is used in propagation of light through optical fibers:
(A) Total internal reflection ~ (B) Polarization ‘

(C) Interference (D) Diffraction |

33.Using a graded index fiber, the time difference is reduced to about: (3 times)

(A) 1 nsperkm (B) 33ns per km (C) 2nsperkm . (D)32ns perkm
'34.1t becomes possible to send light into inaccessible pla_ce dueto: e,

(A) Coaxial cable (B) Fiber optics (C) Copper wire (D) Glass wire

35.The infrared light used in fiber optics communication system has typical wave

length equal to: ) (5 Times)

(A) Lipm (B) 1.3 (C) 1.5um (D) 1.7um
36.Multimode graded index fiber has core whose diametre range lie from: —

(A) 5 to 50pum (B) 50 to 100 um (C)50to 1000pwm (D) 50 to 10000 i

37. Critical angle Is that incident angle in denser medium for which angle of refraction is:

(A) 0° 45° (C) 180° (D) 90° i
38, Which of the following will travel much faster than others, through the optical fibers? -
(A) Ultraviolet light  (B) Visible light , (C) Invisible infrared light (D) White light
39.In multimode step index fiber, the diameter of coreis:

(A) 50 u m (B)5pum (C) 100 um (D) 150 4 m

i

e T N Y T T T T ——
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40.For glass - air boundary, the value of critical EIHBEO'E (D} 42,20
(A) 41,40 (8) 41.6° . [C) 41.
41.Multimode step Index fiber is useful for: . D) Infinite di t
(A) Long distance ~ (B) Short distance  (C) No dlet':I:’fE :2 !ﬂmesl ~Ante
42.Information carrying capacity of optical fiber Is ¢ it ' (D) Ability -
(A) Capacity (B) Band width (f) In}lrz:’-'” Y '
43. A layer over the central core of the fibre Is called:
(A) Jacket (B) Plastic (C) Cladding {DJRubber

44. If the speed of light in vacuum Is C, then its velocity In a medium of refractive
index 1.3 is;

(A) 1.3 ¢ o3 (0= - (D
: 13

45.  The magnification of a convex lens of focal length 5 cm is equal to:

(a) % (b) 5 (c) 6 (d) 25

46. When an object is placed within the focal point of a convex lens then its image will b
(a) Real (b) Inverted (c) Virtual (d) Of same size

47. will travel faster than others through an optical fibre.

(A) Ultraviolet light (B) visible light - (C) Infrared light (D) White light

48. The first person who attempted to measure the speed of light was:

(A) Michelson (B) Huygen (C) Gaileo - (D) Newton

49, Th,e magnifying power of an astronomical telescope is 10. If the focal length of
objective is 100 ¢m then what is the cocal lenth of eye-piece:

(A) 10 cm (B) 100 cm (C) 1000 em (D) 5 cm
50. In normal adjustment of length of telescope is: -
; f. d

lengths of objective and eye piece are 100 tm and 20 cm'respectivélv?

(A} 100 cm (B) 20 cm (C) 5 cm |
) : D) 120

52.In newer Optical fiber systems, repeaters are placed at: o) o

(A) 300 km (B) 100 m (C) 30 km (D) 100 km

2019

53. In multimode step index fiber, the value of refractive Index of core is

(A) 1.33 (B) 1.52 (C) 1 (D) 1.48

54. In single mode step index fiber core diameter is: -

(A) 5um (B) 5nm (C) 5 pm

55. The image formed by eyepiece of compound microscope is: 21 Sem

(A) ﬁeafand magnified (B) Real ang diminished

(C) Virtual and enlarge (D) Virtual ang diminished

56. If a convex Lens of focal length “F” is cut into two ident;
diameter, the focal length of each half js: _ cal halves along the Lens

() f (B) 2f @ L 1)y
57. Magnifying power of telescope Is: L : '
3 (A)fn+fe _ (B) fo- fe . "~ {Q) }{g . {D)-&-
38. Microphone converts, i fo
(A} electrical signal into sound signal (B) electrical signal into light signal
(C) light signal into electrical signal (D) sound signal into electrical signal -
59. The magnifying power of convex lens of focal length 10¢m js: '
(A)7 B) 96 ;. ‘(€)3s (0) 11 _
_— e
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player over the cpini)tral core of the Jacket I called:
at B plastic '
Iacket (C) cladding D) rubb
1:1). magnifying powertg)f;he lens s 6 then its focal length will be:( e
! T S
I:I). Equation of continuity gives conservation of: ks
3 Enersy (B) Polwer _ - (C) Mass (D) Density
3. product of area of cross section, velocity and time gives: |
) Volume ' (B) Density (C) Mass . (D) Weight
l.,ﬂ.Ths-:drnagnif\mng power m} a magnifying glass is.
d A , % r ‘
M- 7 B)1-3 % 0)3+1

¢5. When light ray travels from one medium to another, the characteristic which does
not change Is: '

(A) velocity (B) Wavelength  (C) Amplitude (D) Frequency
66.1f fo= 100 ¢cm fe=5cm length and magnifying power of an astronomical telescope is:
) 0.05cm; 20 (B)95cm; 20 (C) 20 cm ; 500 (D) 105 cm ; 20

2021)

§7. The unit of magnifying power of a lens are

(A)Watt. ~ (B)Joule ~  (C)No unit (D)N-m
68. The least distance of distinct vision for normal eyeis:
(A) 10 cm (B) 20 cm ' (C)25em (D) 30 cm
69. Refractive index of water is: ' .
W15 - (B) 1.33 _ (C) 1.0 - (D)1.2
70. Final image formed by compound microscope is:

(A) Real; Inverted; Magnified (B) Virtual; Erect; Magnified -

(C) Real; Erect; Diminished ' (D) Virtual; Inverted; Diminished
71. Venturi relation is given by:

) R+ P ==Y} @ R-R=

© R+p=Lpm, D) R-R=3pM _ |

72. Compound microscope consist of:
(A) Two convex lens: (B) Two concave lens i
(C) Convex lens and concave mirror (D) Concave Ien; and convex mirror - i

73. A Telescope with objective of focal length 40 cm and eyepiece of focal length 5 cm,
when focused for infinity has length equal to _ _

(A) 35 cm  (B)8em ~ (0)4sem (D) 200 cm
ANSWERS OF THE MULTIPLE CHOICE_Q___EESTIONS
123'4567-39101112131415.15
CCAABAADCBDDCCD.B
17 |18 |19 |20 |21 [22 232425 26 |27 |28 |29 |30 |31 32
B D lc |A |A|D [C[B |B |A|C|A

A A |B |A
33 (32 | 35 |36 | 37 | 38 | 39|40 |41 |42 |43 |44 145 |46 |47 | 48
Ale g lc D AJAc (B [B € € IC IC L (C

49 |50 |51 |52 |53 |54 |55 156 57 |58 |59 | 60 [ 61 | 62 | 63 | 64
~T>T5 To T8 [Alc |8 [c |ofc]cfcfc]alp
65 |66 |67 |68 |69 | 70| 7117273
(o [0 [c [c (B [B |B|AIC

""'--—-__- e

[=2]
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Ans:
Ans:

Ans:

Ans:

. Ans:

Ans: : _ i N object appears to be distinct Is
.. called near point. Its numerical value is 25 cm.
- The resolving power of an ins

an

Ans:

_ image-then formed is virtua

SHORT QUESTIONS OF CHAPTER-10

IN/ALL PUNJAB BOARDS 2011:2021

What is the near point? Glve its numerlcal value?
The minimum disf.mce from the eye at which an object appears to be
called near point or least distance of distinct vision.

Its numerical value is 25 ¢m.

The location of the near point, however, changes with age.

Define magnification. :

The size of the object goes on increasing, when the object brought from-a far ¢
Point to the focus of the lens. This phenomenon of eqlargement K
magnification. It is the ratio of size of image to the size of object.

Why is a Convex Lens of small focal length preferred for a magnifying glass?

A Convex Lens of small focal length is preferred for a magnifying glass becayse for
high angular magnification the focal length should be small. Magnification ¢ap be
found by using the equation M = 1+ ; '

What is angular magnification?

Angular magnification or ma
large or magnified is the ima
- M = E

T . . -
Define resolving power of an optical instrument.
The resolving power of an instru
an object un

lst.inft iy

5 Calleg

gnifying power of an optical instrument means how
ge formed by the instrument,

ment is its ability to reveal the minor details of
der examination. It i measured in terms of minimum angle.

_ A
R=

) . ) Amin

Describe with the help of ray diagrams, how a single biconvex lens can be used
as a magnifying glass? _ (2 Times)

A single biconvex lens as a magnifying glass:

When the object is placed within the focal length of the lens then an erect,
virtual and magnified image is formed. R
s - =

A‘T SS .
A=A
l ~ O\A\F

~ 8 O S~ | |
How Convex Lens act as magnifying glass? d
{l\ convex lens of shorter foca| length can be used as a magnifier when the object
is placed very close to it i.e, when it lies betweer the lens and its focus. The
l, erect and magnified,

ving power.
The minimum distance from the eye at which a

Define near point and resol

trument is its ability to reveal the minor details of
object under examination. '
1

—_— ——

Focal length of convex lens Is 5 cm,
As we know that
M=1+;=1+25cm»=1+5=6_

5cm E
Where d is least distance of distinct vision.

: Xmin
calculate [ts magnification,

|
>
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pescribe with diagram, how a convex lens

can be used as magnifying glass? s

The object is placed inside the focal point = »

of the lens. The magnified and virtual : k-

image is formed at least distance of OTF_(A““
distinct vision as shown in figure. - g=d F o

Define Resolving Power. Give its expression.

Re_solving power is.the ability of the instrument to reveal the minor details of an
object under examination. - ‘ '

. Mathematically,

, - Rt—

ovic II: Magnifying Power and Resolving Power of Optical Instruments.

14,
‘Ans:

15,

Ans:

16.
Ans.:

- 17,
Ans:

amin
Where a_,,the minimum angle is which two point sources subtends at the
instrument. - | ' '
For diffraction grating Resolving power ~ R=Nm
Define resolving power and the magnification.
The resolving power of an instrument is its ability to reveal the minor details of

the object under examination. .
The ratio of the size of the image to the size of the object is called magnification. -

Differentiate between angular magnification and resolving power of an
instrument. What limits the magnification of an optical instrument? (6 times)
Angular magnification: The ratio of the angle subtended by the image as seen

through the optical instrument to the angle subtended by the object at the
unaided eye is called angular magnification i.e. M= B 4

a
Resolving power is the ability of the instrument to reveal the minor details of an

object under examination. It is measured in terms of minimum angle. .

1
R=—
I ' am[n - - - - -
The magnification of an o tical instrument is limited due to defects in the

lenses. Such as chromatic and spherical aberrations.
What is resolving power in optical instruments? Write formula for grating.
Resolving power is the ability of the instrument to reveal the minor details of an

object under examination.

" And formula for grating is R 1

Where Ad=A,—4 and A=4 ~ A
Find magnifying power of a convex
magnifying glass.

lens of 25cm focal length act as a
(2 Times)

i fving power =M = ? :
As M=1+7
25cm

: M=1+ 25em =1+1=2
When object lie within the principle focus of convex lens what is the nature of

image and where it Is formed?‘_ »
When object lie within the principle focus of convex lens, then image will be
virtual, erect and magnified and will be formed at least distance of distinct vision.

Find the magnifylng power of a convex lens of 10cm focal length.
magnifying power =M =7 _ i
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18.

- Ans:

19,

~-Ans:

' 20.

' Ans:

21,

Ans:

22,

Ans:

. instrument?

. Placed at near point.

As M=1+

focal length = f = i0¢m
As M=1+ )‘,‘
. 10cm
M=1 +. 25cm
M= 1% d resolving power of Optica|
. s a
What is difference between mas"'f?'"g poveras r,es. gL (6 Times)
Magnifvihg_aower: The ratio of the angles s|u|:-ten'5’e‘{i by thﬁ 'mag% :.Is see_n |
through the optical device to that subtended by the object at[t_ etunar Et Eyels
called angular magnification or magnifying power of an optica narment,

M=%

w

But the magnification alone is of no use unless we can see details of the object distinctly,

Resolving power: The resolving power of an instrumeqt i_s its ability t.o reveal the
minor details of an object under examination. It is measured in terms of
minimum angle,

What do you understand by Linear Magnification? it Ak
Linear magnification is the ratio of the size of the image to the size of object,
Angular magnification is the ratio of the angle subtended by the image as seen
through the optical device to that subtended by the object at the naked eye
placed at least distance of distinct vision,

What do you understand by linear magnification and angular magnification?
Explain how a convex lens is used as magnifier? (4 Times)
Linear magnification is the ratio of the size of the image to the size of object, :
Angular magnification is the ratio of the angle subtended by the image as seen
through the optical device to that subtended by the object at the naked eye

A convex lens of shorter focal length can be used as 3 magnifier when the object

is placed very close to it i.e. when it lies between the lens and its focus. The
image then formed is virtual, erect and magnified. '

A magpnifying glass gives a five time enlarged image at
the lens. What will be the focal length of the lens?
d=25cm
M=5

a distance of 25 cm from

~3

A

25cm - . . '

=1+ ——"

f
25¢m -

4="—_" ?

25¢cm

.f = = 6.25cm _
Define critical angle and least distance of distinct vision,
The angle.of incidence in denser mediy
refraction is 90° is called critical angle.

The minimum distance from the eye at which an object appears to be distinct is
called least distance of distinct vision. Its numerical value is 25 ¢y, -

m for which its corl;espdnding angle of

opic Ill: Microscope!

23.

Ans:

E | . . . 1 .
In simple microscope the focal length of its lens '55d , Where'd" is lea

distance of distinct vision. Find its magnifying power.
magnifying power =M =?
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. ._ 1
focal length = f = gd _
As M=1+ 4 ‘
, L , fd
T M=1+—
d
. 5
M=1+5
= i - M=6 o :
24, Why would it be advantageous to use bluelight with a compound
. microscope? & - , . (29 Times)
pns:  The use of blue light in compound microscope is advantageous because of its
. short wavelength. It results in a décrease in diffraction and increase in resolution
_, because Ll R= I% -
5. Onecan buy a cheap microscope for use by the children. The image seen in
such a microscope has coloured edges. Why is this s0? . (5 Times)
Ans: Itis dueto the defects of lenses known as chromatic aberrations. This is‘becausa
~ ofthe prism like formation of the lens which causes dispersion of whlte light.
26. Draw ray diagram of compound microscope. ' .
Ans: ' :

]

13

o

5 - /,
h [‘%\e f, I " /\ =1 E}e
BT | :

18

|
l
f _ .
| i

|
|

“ | /_"s; A
i/
2 ¥

27. How cén the resolving power of compouhd microscope be increased?
Ans:- A wider objective and use of blue light of short wauelengt'h produces less '
diffraction and allows more details to be seen. In this way re_solvmg power can be il

28.

Ans:
29,

Ans:

_ 30.
Ans: 'l

(31,
Ans:

. increased. i
opic IV: Astronomical Telescope:§

' i lescope at the full moon, how would the
If the person was looking through a te - _
vering half of the objective lens?
appearance of the moon be changed by covering | P Tinied)
He will see the full moon still but the brightness will be redu;ed because less |

oht is transmitting through the half covered lens.
:«gthetl::st::pe is mage an objective of focal length 20 cm and eye-piece of 5 cm,

both convex lenses. Find the magnifying power of telescope. (2 Times)
?

Lfyi ower =M =" _
magmfymg P focal length of objective = fo=20cm
facal length of eye IBC§0= fe=5cm .

pe - e e _
What are the problems having a high magnifying power in astronomical
telescope? '

. g : ical telescope was accompanied by more |
nifving power in astronamical Lelesc vas | ‘
5H;|:%1heriT:IganJ chgrcfm atic aberration, geometric distortion and false colors.
Differentiate between microscope and telescope. . - _
Microscope is a device which is used to see the magnified image of very small
‘and near object. Whereas telescope is an optical instrument used for viewing
distant objects. :
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: " stronomical telescope?
32.  What do you mean by “Normal adjustment. inana (5 Times)

by the objective lies at the focys of

Ans ::n r;lo:zlal lzfieigtsif;??;té :::2 LT:-%}eiei%r;nneg th\é final Image ?epczeg;satct)e?:szg:gﬁ:

aftinﬁniiy(.) T]he distance. between the objective ts'l-'ngffr\:: tpelescope.

normal adjustment is fo+fe which equals the le}r:g  large aperturei s considers
33.  Anastronomical telescopehofl‘long focal lengt an .

lescope. W .
Ans: :Job?eifivgeoggl::ig focgl Iengtz and large aperture is used to collect a grgat
amount of light from the astronomical objects.

pic V: Spectrometer: (4 Times)
34.  What is spectrometer? y i

OR  What is the spectrometer? Write the names of its essentlal compodq:fnts. "
Ans:  Spectrometer is a device which is used to study the spectra from different ight

sources.
Its main parts are - '
i.  Collimator ii. Turntable - iii. ITelescope .
35.  What is the function of collimator in a spectrometer? (5 Times)

Ans:  Collimator is used to make the light rays parallel. 1t consists of a fixed metallic
tube, a convex lens and an adjustable slit.

.36.  Write any two uses of spectrometer. . (3 Times)
- Ans:  Itis used to study spectra from different sources of light. .
' Itis used to determine the wavelength of light. :

37. What are uses of spectrometer? . ;

Ans: It is used to study spectra from different sources of light. Determine the

wavelength of light by grating. Study the deviation of light by glass prism.

Calculate refractive index of prism materia|

opic Vii: Introduction to Fibre Optics:

38. ' Define total internal reflection,

Ans:  For glass—air boundary, when a Propagating wave strikes the boundary at an
th

angle larger than critical angle with respect to the normal to the surface, all the
light is reflected and none is refracted to the air. This phenomenon is called total
internal reflection, :

39, Why we use infrared light in a fiber optics COmMmunication system?
Ans: Infrared light travels faster through optical fiber than visible light. So,: it is
preferred. - - 20,
40.  What are different types of optical fibre?
Ans: There are three types of optical fibres,
i.  Single mode step index fibre -
ii. - Multimode step index fibre
lii.  Multimode graded index fibre
" 41.  Define critical angle and total internal reflection, (4 times)
Ans:  Critical Angle: The angle of incidence in denser medium for which its
corresponding angle of refraction is 90° is called Critical angle. It is denoted by .
Total internal reflection: When 3 light ray traveling from 1 18 Qericted byt
towards a rare medium, makes an angle of incidence greater than critical angle
of the medium, then the ray is totally reflecteq back intg. the same denser
medium. This phenomenon is called total internal reflecti

on.
R =
a'mr'ﬂ

42..  Define total internal reflection and continuous refraction, |

Ans:  Total internal reflection: When a light ray traveling from a denser medium

Do towards a rare medium, makes an angle of incidence Ereater than critical angle
of the medium, then the ray is totally reflected back into the same denser
medium. This phenomenon is called total internal reﬂectuon_. . P
Continuous refraction: It is the mode of propagation of light in which lig
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Ans:

Ans:

45.
| Ans:

46,

Ans:

47.

Ans:

48,

‘Mathematically, n; sin g,

— 191 A Plus Physics Solved Paper
/_——_ e sl b

continuously refracted insiq

fibre optics ; e the different graded index fibers which are used in .

Define Snell’s law and write jts

' math ' ]
Snell’'s Law states that ematical form

. the ratio of the sines of the angles of incidence and
refraction of a wave are

Snell's Law is a formu|
incidence and refracti
a boundary between

constant when it passes between two given media. OR
a used to describe the relationship between-the angles of
on, when referring to light or other waves passing through
two different isotropic media such as water, glass, or air.

: ) =n;sin 6,
What is the condition for tot

. al internal reflection? (4 Times)

For glass=air boundary, when 3 propagating wave strikes the boundary at an
angle. larger than critical angle with respect to the normal.to the surface, all the
light is reflected and none is refracted to the air. This phenomenon is called total
internal rgflection. When a light ray traveling from a denser medium towards a
rare medium, makes an angle of incidence greater than critical angle of the
medlu_m, then the ray is totally reflected back into the same denser medium.
Write down the three major. components on which a fibre communication
system consists.

_ (6 Times)
A fibre communication system consists of

i) Transmitter il. Optical fibre iii. Receiver
Draw sketches showin

g the different light paths through a single-mode and a
multi-mode fiber. - ' . '
Single mode step index fibre-

Cladding

Multimode graded index fibre

e Y e e R L 2
T .

el NI N ST M W e

o)

" Calculate the critical angle for glass — air boundary, if refractive index of glass is

ighti i lass to air.
f light is passing from g . _
:\}igzdaﬂ::vr?; cl’ighs is passing through glass to air, the an

which angle of refraction is equal to 90°i
From Snell’s Law

gle of incidence for
s called critical angle

ny sin 01 =Nz sin B2
ni sin Bc = n2 sin 90° o

“nysin Bc=n2
“sinBc=n2/m _ : -
sinB:.=1.0/15 (for air n; = 1.0)
9. = 41° e g
' ing light as transmission carrier wave over radio -
s of using lig _
Write the advantage

(2 times)
wave carrlieL—_/—
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Ans:  The use of light
advantages over radio wave ¢

: e.
and immunity from electromagnetic Interfer;-'ﬂctwo mathematical forms
Define refractive Index of a medium. Write its '

- r wave In fibre optics has g,
smisslon carrie . : ery
as tran arrlers such as a much wlder_bandwudth capahilig.:

49,

Ans: Refractive index is the ratio of speed of light in vacuum to the speed of light in
the material. '
Two mathematical forms are:
¥ C
(i) n=-
i)~ n= Sin@,

Where 6, is critical angle. .
50. Differenti.-:te between multimode step index and multimode graded index fibre,

Ans: ‘ .
Multimode graded index fibre, ——

Multimode step index fibre.
It has a core of diameter such as 50 | It has a core of diameter from 50 um to 10551
um. ' iy pm.
Itis mostly used for carrying white It is useful for long distance applications in
light. It is useful for a short distance which white light is used.
only. ' ' .
Core and cladding has constant | It has a core of relatively high refra?ti_v_e_iﬁa‘e‘;
refractive index such as 1.5 and 1.48 and the refractive index decreases gradually
respectively. from middle to the outer surface of fibre. .

51.  What is Repeater? Why it is necessary in the optical communication system?

Ans: The repeater regenerates the light signals in the optical fibre communication
system. Despite the ultra-purity (99.99% glass) of the optical fibre, the light
signals eventually become dim and must be regenerated.

52. D.escrlibe two causes of power losses in optical fibre during transmission of light
signals,

~Ans: i. some light is absorbed dye to impurities in the glass.

ii. ~ Some light is scattered by groups of atoms which are formed at places such.
as joints of fibres. ' '

V.. The information can be inaccurate due to dispersion or S i i i
. —_ preading of the light signals.
53.  What is the use of light emitting diode and microphone in signal transmission

Ans: Lrght emitting diode is used as light source. Such light travel much faster through
- optical flbres. Electrical signals are converted into light signals by digital
modulation. Microphone converts sound signal into electrical

opic VIII: Signal Transmission and Conversicn to sound: '
54.  How light signal is transmitted through optical fibre? (14 Times)
Ans:  The light signals are transmitted through the optical fibre on the principle of

i Total internal reflection
ii.  Continuous refraction

opic IX: Cosses of Power: At
55. How the power is lost in optic_al fibre through dispersion? Explain. - (7 gl
Ans:  If the source of light signal is not monochromatic, then the light will disperse
' while propagating through the core of the optical fibre into different

- wavelengths A1, A and A3 etc as shown in fig. A; meets the core and cladding at

the critical angle and A2 and A; at slightly greater angles. The light paths of
different wavelengths have thus different I.en.gths. So they reach the other end at
different times and the signal received is distorted or faulty, :

P
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56.
Ans:

57.

Ans:

58.

Ans:

59,
Ans;

60.
Ans:

61.
Ans:
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How the power is lost in Optical fibre?
If ]ight i3 not perfectly mon
spreading of the light signal)
glass. Some. light is scatter
such as joints when fibres 3

ochromatic, power is lost due to dispersion (or
. Some light is absorbed due to impurities in the

Ed_ l{v groups of atoms which are formed at places
'€ Joined together, '

How convex lens is used ' e 5
optical instrumenty - oenifier? What limits the magnification of an .

ar ‘optica! instrument is limit ' i
- ed due to defects in lenses
such as chromatic and spherical aberrations.

If the magnifying glass has magnifyin ' - '
convex lens. . gnifying power 6 then find the focal length of
magnifying power = M =6
foca{ length = f =7 .
M= a.,
1+ ;
25cm
+

As

=—=5¢cm
5

What is optical fibre? Write down two uses of fibre optics. (2 Times)
A thin flexible fibre with a glass core through which light signals can be sent with
very little loss of strength. '

i) It is used for to transmit light around corners and into inaccessible places so

~that the formerly unobservable could be viewed.

ii)The use of fibre optic tools in industry is now very common, and their
importance as diagnostic tools in medicine.

.What is meant by least distance of distinct vision?

The minimum distance from the eyeat which an‘object appears to be distinct is
called least distance of distinct vision OR near p_:ount. The distance is.about 25 cm
from the eye. It is denoted by d. If the object is held closer to thle eye than th_is
distance the image formed will be blurred and fuzzy. The location of the near
: . with age. '
pont haweur WL ottt sstmens
In normal adjustment, the image formed by t!'le thectlve lies at the focus of
wi d the eye-piece and the final image appears to be-formed
bot_h Fh_e objective a:ce pbetween the objective and eye-piece of a telescope in
?\to lﬂflfﬁl';\é-jJ;;g:: ?5 fot+fe which equals the length of the telescope.
rma

L ————— i T
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NG QUESTION

. erive expre
1. What is compound microscope? Draw rays diagram and ° . T fc)'r the
magpnification of compound microscope. ’ ind the magnifyir
2. Whgar: 'iisc sirlnple micrtl;s‘cope? Draw rays dlagf?”_‘ apd find t B Er_‘rglrrl;"eo:;ef of
simple microscope. o ting-and drive formula for its ek
3- :‘::lejéris compound microscope? Explain its working ) (5 Timeiflfmg

TopiciVEAstronomical Telescope: _ .
4. What is Astronomical Telescope? Describe its construction and workmg. Derive ,

; : Y : 7 Times)
formula to calculate its magnifying power. L . . _( =, S
--5. What is a telescope? Draw its ray — diagram and derive a relation for its Magnificiatipy
: power. ‘ - . .

T P By T W e
opic\/2Spe :
B L Vs OPECtrometer:

6. ‘What is spectrometer? Describe its construction and working. Also write dom;n its two uses,
' s ' - (2 Times)

- 7. What s spectrometer? Describe its construction, working and uses.
R el A e e .-_;;._:_-_-_..- B g e . )
opic VIi=Introduiction to Fibre Optics:
8. Whatis o
. fibre.

ptical fibre? Write its principle and how light is propagated thrbugh optical
e : ' - (3 Times)

_ : & magnifying power 5 consists of -two thin
lenses 25 cm apart. Find the focal length of lenses, (4 Times) -
3 magnification of telescope = M =
distance between lenses = |, = 75 cm
focal length of objective = =%

) e I~ fOCaf fength Of eyep!'e(:e - f-e o -? .
Since. _fa i .

‘We knowthat _ L o = 51,

ot 'fe_':‘g‘.'
And ‘ ? R\ fo=5fe :
o " fo=5(4.17) | .
2. A simple astronomical te escope is norma| adjustm L of focd!
' : - en 0
length 100 cm and eye piece of focal length 5 cm. Fin; :':: a:s‘i’;fnd;ﬁhe' final
image-and its angular magnification. | 2 'l'iniesI)J ~
' focal length of objective = fo =100 cm
focal length of eyepiece °e =5cm :
distance of the image = ' ?
= Qe =? ‘ . /
T ———
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angular magmf:cation =M=7
@—'ﬂ@"o‘f the.Final Image

Pe “‘5cm

' ﬁ,=5€?ﬁ ¥ ‘qe=l?

" the formula R Nl
Us"']gthe ' fc pe Qe iy Yoy
11 .1
q
1k
e 5 5
. %

inan astronomical telescope, fnalimage s FFways formed at tinfinity.
Angular Magnification

e know that : =t _ 100cm '

W N =res S

3, Atelescape is made of an objective of focal length 20 cm and an eyepiece
of 5.0 cm, both convex lenses. Find the angular magpnifi catlon. |

Sol: - = fy=20cm
‘ : f.=50cm

- M=?
For a telescope

M=L

€ . i L ¢ A |

Putting values,

: _ A
Praiy | . . M:_Ocm A
it ' 5.0cm

4. A microscope has an objective lens of 10mm focal Iength and an eye piece of
" 25mm focal Iength What is the distance between the lenses and its magniﬁmtlon,
|f the object is in sharp focus when it is 10.5mm from the objective?

[
|
Sol: fo = 10 mm L, fe=25mm 1
Distance between the lenses = qutp:= 17 , M=? l
1,1 .
For objective alone e . |
. : ' Pa fn{i fai ) . ‘
ks _‘rf Pl 105-10 _ os Lo S
@ 10 105 10x105 105 Tt
_ a1 =gz= 210 mm T Cawlr ]
For eye piece alone virtual image is formed at least dlstance of dlstmct vision.” - 1.;
" So; - cu =d=-25cm= -250 mm ) i i_
i 1 1 . Chvlow teimpta b ,
and . —+—= = ,
oy T , . i
-P_f-.ff'- e 1 _1_ _'ZSiJ-i-:ZS' SR

5T 25 (~250).. 257" 250 T 125 x250
_ '_pf:i'{i 5% -22.72mm -
6250 27 :
Distance between the lenses = as +p2=210+22. 72= =232. 7 mm
qu + PZ = 233 mm
gy 230

' Magnification by objective  Mi=2-= 700 e =200, |
Wl i , o
Magnification by eye piece. - Mz2=77=55"% 11.0 —

——— -—
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. ' =-220
Total magnification M = M;M,=20.0 X (.'lnljfl) *
S E SIEC Sk bl foca length 1.0 cm and 3.0 ¢m an objecy :
5. A compound microscope has lens (
placedpf.um from th: object lens. If a virtual image Is formed 2?:3“;:;,, the
eyes, calculate the separation of the lenses. - _
Sol: fo=1.0cm '
4 Fe=3.0cm
P=12cm ;
q =-25 cm (virtual image)
L="? -
M=?

p'=27cm
Seperation between lens
L=g+p'=6+2.7=87¢cm

opic IV: Astronomical Telescope:
s> JT10MICA] [ elescope;

6. An astronomical telescope having magnifying po

Wer S consists of two thin
lenses 24 cm apart. Find the focal length of lenses,

(9 Times)
magnification of telescope = M=sg

distance between lenses = | - 24 cim
focal length of objective = f, =2
focal length of eyepiece = fi=2 ‘
. e —
| 1. Scanned with CamScanner
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Since . b
M fe
fﬂ . Mfe
I fo= Sfe
We know that :
L= fo + fe
L=5f+f,
24 = 6f,
24
fe=—|=4cm

And fomsf= 5(4) _
7. A telescope is made of an Db]BttiVE of focal length 20 cm and an eye piece of
focal | length 5 cm, both convex lenses. Find the angular magnification. (5 Times)
sol: focal length of objective = fo=20cm
focal length of eyepiece = f, = Scm
angular magnification =M =?
We know that ] - Mgf‘l=£-

fe 5
opic VII: Introduction to Fibre Optics: '
“

8. ~ A glass light pipe in air will totally internally reflect a light ray if its angle of
incidence is at least 39°. What is the minimum angle for total internal reflection
if pipeis in water? (7 Tlmes) _

Sol: 2 angle of inicidence for glass = 6, = 39°

angle of incidence for water = 6 =
The refractive index of glass light pipe is

% 1 _ 1 = 1
"= Sin6,  sin3%° 0629 Y
Snell’s law is  nysinf, =n,siné, '
Where “refractive index for glass = n, = 1.59

refractive index for water = n, = 1.33

total internal reflection = 6, = 90° i

minimum angle for total internal reflection = 6, = 6, =?

-So : n, sinf, = nysin b, ' !
' - n,siné, :

sinf@, =

(1.33)sin90° . :‘

sinf, = -

159 . |
sin 6, = 0.84

g, =sin"1(0.84) [=57°] . ' |

9. Caleul ate the critical angle and angle of entry for an optical fibre ha\nng core of '.

refractive index 1.50 and cladding ¢ of refractiveindex 1:48. (2 Times)
Sof:  Wehavemy=150 , ML e R e
(1) From snell’s law =10 | ’7533?:“ Ty

nlsin&l .—:nzsinﬁ'

~9, , 6, =9
When 6=0c ;» % ) __1435m90

So, 1.50 sin

o ——r ey e e, i et m—— = = R S

mw—m w-r""ﬂ
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1.48(1) '
ind = =0.987
sinf, 750
0. =sin"'(0.987)
6, =80.6"

o Y L
From  fig, ¢'=90"-0, =90"-80.6" = 9:4
() Again, using Snell's law, we get .
nsin@=1.5sind'
=1.5sin9.4°
sin@ =0.245
0  =sin'(0.245)=14.2°

OBJECTIVES (MCQ’S) OF CHAPTER-11

IN ALL PUNJAB BOARD 2011-2021

— — —

pic I: Kinetic Theory of Gases:
1. Boltzman constant ‘k’ is equal to:
R : . |

(A) — Na D) RN,

(A) N - {B]_RN;____ (C) e, o 2 (_ ) 1,
2. An ideal gas is one whose molecules have: b )

(A) Kinetic energy only (B) Potential energy only

(C) Rotational kinetic energy only ~ (D) Vibrational kinetic e'nergy'qnly

3. Boyle's law is applicable to:

(A) Isobaric Process (B) Isochoric process (C) Isothermal process (D) Adiabatichrocéss
4. A graph between Vand T of a gas at constant pressure js: -

(A) Hyperbola (B) Parabola (C) Straight line (D) Exponential curve
5. Average translational K.E of molecules for an ideal Bas given by relation: (4 Times} |
(A) 2kT (B)2 kT L @LT ER g
6. Pressureofa gas is given by the relétidn: (2 Times) il \ia s |

2 2 s ()3 o o A
(A)3p<v > (B)3p <U2> {C)-z-p <v2> (D)p<v2> i '
7. According to Charles law: ' |
(A)V T B)Vocn: 1 1 |
i ) QF&s )P o {
8." The ideal gas law js: : S : . |
(A) PV = NVK (B) P = NKT (C) PV = - |
. - i . nRT = |
9. The Boltzman constant k' j (D) P = nRT

¢ adro nw |
‘NA’ is given as: R’ and Avog

: ' ' iy : = R (2 Times) _

~ (A)k=NaR. B) k=2 RE NG e, 2] ]

(A) cyay o LS (Ck=2a (D)k=nRN

» 10. The value of Boltzman constant k is. * Asin k]
(A)1.38x 102 )kt (B) 1.38x 1023 K1 (3 Times)

(C) 1.38 x 1026 11 | 2K
11. S.1 unit pressure of gas is: *10% 4k (D) 1.38x 107

(AINm? (B)Nm O Ny, (D) NZm 9

12. Temperature of 3 gasis increased from 27°C g 1270 p s . : i
¢ r B ; i I c‘ Th 2 ’ K.E wl

(A)3/4 = ... (B)9/16 | (©)4/3 € ratio c(.fD |)tsl g};an .
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A piatomic gas molecules has:
Translatlon energy only

(B) Rotational energy only
vibrational energy only : (D) Al
. At constant temperature, if Pressure of a given mass of a gas is halved then its
volumebecome: = , (2 Tnmes]
(A]HaWEd (8) Doubled (C) Four Times (D) Constant
(5. Average translational K.E. of molecules for an ideal gas is given as.
P SKT (B) >k @Zr . oy

2K '
6. At constant temperature and pressure, if volume of given mass of a gas is doubled,
then density of the gas becomes:

|A) Dobule - (B).. T of original

opic ll: Internal Energy:
_——

17.The internal energy of a piece of lead when beaten by hemmer will:
(A) Increase ‘

(C) Remains constant _ (D) First increase and then decrease
18.The latent heat of fusion of ice is: : (2 Times)
W 336x10° kg™ (8) 336x10° kg™ (q) 3 36><107Jkg* (D) 3.36x10Jkg™

19.For an |deal gas system, the internal energy is directly proportional to:

_ (C) - of original (D) Unchanged

(B) Decrease

(A) Pressure (B) Volume - (C) Mass (D) Temperature
20.At which of the following temperature a body has maximum internal energy:
(A)-273°C (B) 0K (C)273Kk - (D)-273K

21.In thermodynamics system internal energy decreases by 100 J and 100 J of work i |s
done on the system then heat lost will be:

(A) Zero (B) 100 (C) 200} (D)-200
22, For an |deal gas, the potential energy assocuated with its mulecules is:

(A] Maximum - (B)Zero . (C) (0) ;Axa

23.The change in internal energy is defi ned as: W g s

(A)Q-wW | (B)Q-T - ga+p. . . (DQ-P

. 24,Heat is a form of: e ' ' (3 Times)

(A) Power . - . (B)Work - (C)Energy (D) Motion
25.The measure of‘hotness or coldness of a sgbs_tance is: ‘ ,
(A) Temperature _ (B) Heat . (C) Internal energy (D) Energy
26.If the temperature of a system is kept colnstant, the process is called: =
(A) |50bar|c - *(B) Isochoric (C) Isothermal (D) ﬂ}dlabatic

0 f thermodynamics:§ ‘ & ‘
> -s dynan‘lics for an Adiabatic Process will be written as: (3 Times) |
law o

(a) Q=w ¥ b)Q=W. - (QW=2U (d) w=U

Heat of Gas:
2 ' V: Molar x'ev 3 column of mercurv 76 cm high and at U“C is called
e pressure e

(A) (BY1Nm" e : - (C) 1 P35cal (D) NOne Of theSQ
1 =i P : al to: ' ,

29.The difference between Cp and Cy is equ

(A) Avogadro’s constant

(C) Universal gasW'

(B) Planck’s constant
(D) Boltzmann constant
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" (A) 1.40 : (a) 1.30

- 35.In reversible process the entropy of system.

N W- a1 A blus PhVSICS SOIVed Pa i

I | 200 _' Per
— }
o'
(a) Constant pressure (d) Constant mass
(c) Constant temperature : 'k .
31. Pascal is the unit of: ) tension (d)wej
(A) pressure - (b) force (€ , (3 Timght
| to: es)
32.7 nd C, is equa
(a) PI:e:IﬁETG’:CEthtween C ’ " (b) General gas constant
NK'S consta ' :
(c) Molar gas ¢ nnt nt ' (d) Boltzmafl con.stant .
gas consta ~onstant” which is not given in the Options, S

(Note: Correct answer is “universal gas cons y
most close option is “General gas constant”)

C,
33. The ratio of C_ =y for d|atomlc gas Ilke air is:
. 129 (D) 1.67

opic VI: Reversible and Irreversible Processes:

34.Which of the following process is practically reversible?
(A) Explosion (B) Human metabolism

(C) Evaporation of substance (D) Cloud formation

(C) Increases” (D) Becomes zero “

-(A) Remains constant (B) Decreases
iTopic VII: Heat Engine: |8 : , :
36.The efficiency of a diesel engine ranges from about: - (3 Times)
(A) 25-30% ~ (B)30-35% (C) 35-40% (D) 40-45%
- 37. Number of spark plug needed in diesel engine is: _ (5 Times) |
(A) O ' (B) 2 (C) 3 (D)4
38.A heat engine operates between the temperatures 1000K and 400K. its eﬁ"uenf\‘
can be equal to: - (4 Times)
(A) 50% - -~ (B)60% (C) 70% - ' (D) 100%
39.An |deal heat engine can only be 100% efficiency if its cold temperature reservoiris
e ate - | . (2 Times)
© (A)OK C®TC (oo - ~(pyloosc
40.For working heat engine there must be; : . :
(A) Source B)Sink " (C)Eitherofthese (D) All of these
- 41.Efficiency of steam locomotive is: )
(A)10% (B)8% - (C)9 % D)7 %
42.No spark plug is needed in the: : _ (2 Times)
(A) Petrol engine (B) Gas engine - (C) Diesel engine (D) Water enginé
43, The efficiency of heat engine whose sink is at 179¢ and source at 200°C is:
(A) 35% - (b)65% (0 80% : : (i,;r;;i;)
44. If heat engine absorbs 400] and rejects 200 J heat energy
_ Its efficiency will be. ;
(A) 25% (B) 50% (C) 70% - (D) 25
Topic IX: Carnot Engine and Carnot’s Theorerm Il o
45.The eﬁ' iciency of Carnot engine depends upon; |
(A) Sink temperature (B) Source temperatura
(C)Both (A)and (B) - — OV he working substance
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|sothe"“?al process is carried out at constant:

Jolume (B) Pressure (C) Energy (D) Temperature
[*; the most important factor regarding the significance of the Carnot engine is:
" 1 is practically possible (B) Its efficiency is 100% _.
(E] |t sets an upper lfm't on the efficiency (D) it sets a lower limit on the efficiency
[ which s not the example of adiabatic process: |
rapid escape of air fr.om burst tyre (B) Rapid expansion of air
C Conversion. of water |E\to Ice in a refrigerator (D) Cloud formation in the atmosphere
19.AN adiabatic process is that which has constant:
a) Entropy (B) Volume (C) Pressure (D) Temperature
0.The efficiency of carnot engine depends on:
(A) Nature of working substance

(B) Size of engine
o) Construction of the engine

OFLh " (D) Temperature of hot and cold reservoir
51. Cloud formation in the atmosphere is an example of: : (3 Times)

(A) 1sothebrma| process (B) Adiabatic process
(C) lsobaric process (D) Isochoric process

52.For an Adiabatic process, first law of thermodynamics becomes: = (3 Times)
Wo=au+w (B)o=au @ o=w . (D) AU=-W
53. The number of steps in Carnot engine are: : ' (3 Tirn'es)
A2, (B) 3 TR (W) _ (D)5
54. Which one is'true for isothermal process? _ (2 Times)
Aa=w - (B)Q=0 . (Ow=0 ' (D)W = AU
55.In an adiabatic process: : - . -
(A) 0=AU +W (B)o=aU " (C)a=w (D)a=0
56.The curve representing an adiabatic process is called: :
(A) Adiabat : (B) Isotherm (C) Both of these (D) None
57.During adiabatic process which factor remains constant:
(A) Entropy (B) Pressure (C) Volume " (D) Temperature
58.The Carnot cycle can be shown by which graph: . '
- (AYP =T graph (B) V-T graph - (C}P-Vgraph (D) PV =T graph
~39.Isothermal process is carried out at constant “
. (a) Volume ~(b)pressure  + (c)entropy (d)temperature

o

60. For a diatomic gas ¢y = 2~ then Gamma “y” for this gas is:

: - 7 35
TEN P (c) = (@) 2
ooy 38 SRS 4 -
61.'A Carnot engine has an efficiency of 50 %, when its sink temperature is at 27° C the
tei’“F’e.r'ature of the sourceis: - - : (2 Times)
M) 2730 (8)300°C . {€)327°C (D)373°C

opi¢ X: Thermodynamics Scale of temperature:

62.The value of triple point of water is: - (7 Times)
(A)373.16K - (8) 273.16K (€) 212K. (0) 120%'(
63. Unit of thermodynamic scale of temperature Is: ot o (C I mes)
(AlKelvin ~ (8)Centigrade  (C)Fahrenheit (D) Celsiug

' ans: ,
?f,'%?é"'"‘e zere te‘m'z;; %t;re e (C)OK f (D) 273.|<

' 55.A deviss based upon the Thermodynamic property of matter is called:

(c) Thermometer (d)_VoItme_ter' |

@) Calorimeter - (b) Heat e"gi_n-e




70.How much energy petrol engine Fanvl!ft(c] 50% (D) 25%
 (A) 100% . (B) 75% ' s
» 0 ) a . T o (3 Tim :
71.The unit of entropy is: ' ; (m 2 es)
N K. CO% K
- 72.Change in entropy of a reversible process is: (D)™ (? Times). -
(A) Positive (B) negative (C) Zero AES axmum j
73.The concept of entropy was introduced by Rudolph Clausius In:
 (A) 1840 (B) 1856 (C) 1857 (D) 1905
: - (2 Times)

66.The Celsius scale starts from: oc -
us scale starts (c)0 § nature of substance is;

opic Xl: Petrol Engine: s B M
68.The efficiency of a petrol engine is 22° ('C) 35-40% (D) 40-45%
(A) 25-30% () 30-35% ne consists of:

Aag=% (B) a5 =22 (C)AS=-:—Q - (D)AS=AQXT

- (A) Positive =~ - - (B) Negative

- S " ledp,, F
2
!

X "/{%,//_N

(d) 100°¢

{a) 32°¢ (b) 273°C : to

- . nden
67. The temperature scale which IS ndepe le (C) Fahren
(A) Theromodynamic scale (B) Cen .

heit scale (D) Regnayl
‘ $ S¢q|
tigrade s¢@ :

69.Working cycle of a typical petrol elngl. (C) six strokes ' (D) eight strokes -

“(A) Two strokes (B) four strokes s into work?

74. Entropy remains constant in: _ . ;
(A) Isothermal process (B) Adiabatic process (C) Isobaric process (D) Isochoric proces

75. Entropy is measure of:
(A) Internal Energy of system (B) Order of system
(D) Potential Energy of System

(C) Disorder of system - i
opic XllI: Enviromental Crises Entropy Crises: ' -

76.The change in entropy of a system is given by: (6 Times)

77.Environmental Crisis are also known as:
(A) Population Crisis (B) Entropy Crisis ~ (C) War Crisis = (D) Mass Crisis
78. Net change in entropy of a system after one complete Carnot cycle is:

»

(C) Zero | (D) Sometimes postivtie and sometimes nggatiﬂ

| '

79. If the temperature of i 1 5 ' ; e
mp . a gas is constant then < 5Mv" > of the molecules of gaswjllbl

(a) constant - (b)zero - (c)increased . (d)decreaSEd

80. Fnr.diatomic asr=1.4and .5_‘@ : .
g_ and C., 5 (Ris gas constant) then C, will be: -

2 T
£ 4 9
@SR, . B SR SRR S -(d)l_}R

81. Efﬁc_iency of a heat engine can be increased by:
(A) inc_reasfng sink temperature - _ e (B) dec;’easing'si k t turée
nk tempera _

(C) decreasing source temperature (D) using ideal : -
82. Boltzman constant 'k’ has same unit as: al working substan

(A) temperature  (B) energy (©) entropy (D) pressuré
. p
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nth el.n.,m:l\mamin:s process, the equatlon W=

e cothermal expanision (B) Isothermal compression
sdiabatic expansion

( (D) Adiabatic expression
" the potential energy to the molecules of an Ideal gas is considered to be:
" 100 (B)212)

(C)23) (D) Zero J
. which one of the following Processes is irreversible: '

() slow compression of an elastic spring

(B) slow evaporation of a substance in an isolated vessel
{C) slow compression of a gas

=AU represent:

(D) a chemical explosion

g6. When temperature of source and s{nk of a heat engine becomes equal then the
entropy change will be:

(A) zer0 ' (B) minimum

(C) maximum (D) negative
§7.The Mean Kinetic Energy of Gas is zeroit:
(Ajoec - (B)-273°C (C) 100 k. (D) 100°C
g8. The Internal Energy of System does not depend on: '
(A) Temperature (B) Pressure . (C) Path (D) Initial and Final State
89. If the temperature of sink is absolute zero then the efficiency of heat engine
should be : : (2 Times)
(A100% - (B)SO% (C) Zero- (D) Infinite
.
90.The approxlmate efficiency of dry cell battery is:
(A) 0% (B) 80% : (C) 90% (D) 93%
91. For an ideal gas, the P E. associated wuth its molecules is equal to:
(A) KX . (B)5 Zkxz. s ~ (C) 2 KXo’ (D) Zero
92, rf intemal energy decreases by 300 Jand 120 of work is done on the system then heat will be:
(A)-420 | (B) 320 (400 - (D) 3001
93.1f Ty = T1= 327° and T, = T2 = 27 C°, then efficiency will be. N
(A) 50% (B)52% (C) 100% (D) Zero

94. The direction of flow of heat between two bodies in thermal contact is determined by:
* (A) Internal energies (B) kinetic energies (C) potential energies (D) atmospheric pressure
95. Solid-ice, Li-quid' water and water vapours consist in thermal equilbrium at a Temperature:

(A) 273k - " (B)273.16K . (€)273°C (D) 100 °C
‘96, The Sum of all the energles of molecules is known as: (2 Tlmes)
(A) Elastic potential energy . (B)Kinetic energy _
(€) Internal energy , ~* _ (D)Gravitational potential energy
97.1f temperature of sink is decresed, the efficiency of Carnot engine.
(A) Decreases e . "(B) Increases
() R ) o (D) Firstincreases then decreases
emain same -

98, kes place in. ' - :

he source is: \

heat supplled byt - -

ray lncreases 10409 jome:w Joules . (€) 1100 Joules ~ (D) 300 Joules

: i{)?r OO'JOU‘ES P 'f- (B;)|aw of thermodynamlcs the quantity which is conserved is:
10, ording to firs ‘

: )For::c rdj INg! . (8) momentum (C) powerl (D) energy

———
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101. What remains constant In adiabatic férentrop\/ (D) temperatyrg -
(A) \fo'lume . (B) pressure ume 1§ . .
102. The Sl unit of product of pressure and v:ascal (D) N.m

~ (A) Watt ®) Joule (C) e

103. IfC, foragas Is— then the value of C/w I(D)IR

(A% GRS 3

reofa ideal
1“04. 'Root mean square velouty is relatéd to the absolute temperatu Bas

1
o D) VimsX —
" (A) Vims T _ (B) Vrms T2 (C) Vims& \/— ( ) Vems VT
105. Ifp= Pres'sure; V=Volume of a gas PAV represent:, D) Témperai
(A) Work (B) Density ' (C) Power ( P e

106. * Sadi Carnot described an ideal englne in: ' _ o
(A) 1640 ' (B)1740 (C) 1940 - (D) 1840
- 107. - Asystem does 600 J of work and at the same time mternal energy increases by 320

,Theheatsupphedls ; ) vy SR
(A)200) (B)600) - (C) 2801 (D) 9201

~ 108. “If one mole of an ideal gasis heated at constant volume then ]
(A Op=CvAT  B)W=CvAT (C) Qv=Cp AT (D) AU = CvAT

- 109.  The K.E of molecules of an ideal gas at absolute zero will be: e

- (A) Zero (B) Infinite (C) Very high™ (D) Below zero
110. Pressure of an ldeal gas can be written in terme of its density: ‘

] _
(A) P=p=<y*> (B)P=-§p<v > (0) P.=§p<v1> (D)P:%p<v2.>

111. The eff'crencv of a carnot angine is:

(A) infinite - (B) Zero - {C) Greater than one (D) Less than one
112.  Anideal gas performs 10J of work whlle expanding adrabatrcally The change in
its mternal energy is:

(A)101 ' (8)-10) - (C)1001 (D) =200
113. = A carnot engine operating between the temperatures has greatest efficiency:
(A) 40k and 20k . (B) 60k and 40k (C) 80k and 60k (D) 100k and 80k
114. Ifone m_ole of an ideal gas is heated at constant Pressure; then:
(A)QF =CPAT ' ~ (B)AU ='CFA'T : (C)AU = =C AT _ (D) Q =C,AT
115. = In carnot engine, each process is: B
(A) Reversible (B) Perfectly reversuble (C) Irreversible (D) Perfectly |rreverSIb|e
116. If the Temperature of the source increases, the Eff'mency of a carnot engine,
(A) Decreases ' AT (B) Increases
(C) Remains constant : ' (D) First i InCrease then decreases

' 3R
117.  For mono atomic gas C = ?therefore nodes is:

(A’/ (B) / _ . )%S | FD.) _A
118. Average velocrty of moleculesingasis: . - . | |
(A) Zero  ~  (B) Positive , (C) negatwe (D) infinity

——
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9 s unit of n}blar specific heat lsl;
o Jmol™ K™ (8) Jmol K- :

(A ANSW,EIO K Q) Jmol K (D) J mol™

T3 T a5 Roof THE MULTIPLE CHOICE QUESTIONS -
@———r c I c B BJ 8 | 9 [1o[11[12[13[214a]15] 16
A8 115 | 20 | 21 [ 22 Al C|B|B|A|A|D|[B][B]C
T T D TcTATS 2: 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32
A 35 (36 [ 37 (38 [ er o st o et
3 | 39 | 40 [ 41 [42 | 43 [ a4 | a5 | 46 | 47 | 48
alc|ALCLAIBIAID|B|C|A[B|[C|DIC][C
=5 51 | 52 | 53

g | 50 54 | S5
Jr D|B | D|[C[A]D 5: 5: 5(? 5[? 60 | 61 [ 62 | 63 53
166 | 67 | 68 | 69 | 70 | 7 C|C|B|'A
jEL__c-A XA TBTE Dl 72 {7374 75 [ 76 | 77 | 78 [ 79 | 80
31|82 | 83 | 84 [ 85 | 86 | 87 :;:a -'389 gBo ;-1 ;2 933 ';:4 ;5 E;BG
3] C | C| D] DBDb[A|B|C|A|C|D|A[A|A][B]LC
57 198 | 99 | 100 | 101 [ 102 |1
EA 03 | 104 | 105 | 106 | 107 | 108 | 109 | 110 [ 111 | 112
B |8 | C|D|[C|B|B|[C|A|D|D|D|AI|B]|D]|TSB
113|114 [ 115 [ 116 | 117 [ 118 | 119
| A [ A1 8B | B | ATA]

SHORT QUESTIONS OF CHAPTER-11

_IN ALL PUNJAB BOARDS 2011-2021

sic I: Kinetic Theory of Gases:

When temperature i

s kept COnStan ’

+ then right hand side will be 3 constant,

— constant
v constant -

- 4 . |
1

P

Py

e e ——
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1 Write the four postulates of kinetic theory of gasses. (11 Times)
Ans: - i) A finite volume of gas consists of consists of very large number of molecules.
ii) The size of moleculesis much smaller than the separation between them.,
iii) The molecules do not exert force on each other except during a collision.
iv) The collision between gas molecules themselves and with the walls of A
~ container is assumed to be perfectly elastic. |
2. Why is the average velocity of the molecules in a gas zero but the average of
. the square of the velocities is not zero? = (14 Tlme§) :
Ans: The motion of gas molecules is random. So the number of molecules moving in
any direction with certain velocity is equal to the number of molecules moving in
RNy ity. That is S
' i tion with the same veloci _
opposite direc / (0,) + (~v) .
—_ ——— N
= b re of
- ities will not be zero because square o
But the average of the square nt:\; ::?'00 |
e ) ositive nu .
n_egatwe is alan§ ap g vx)2' + (-vx)z 6
_ wg _ Akl AT |
(TJ} = 2 . :
=g kinetic theory of gases. (7 Tlrnes)- .
3. Derive Boyle’s 1aW il rI of gases'
Ans: According to kinetic theory : j 2)
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16. Find the relation for work done by heat at cons (4 TimeS)
Or Prove that W = pPAV '

5 | & w = Fd.
Ans:  Since W FM’
Since (e I
; _ F = PA
So W = PAAY
As : ALY ="AV
Thus ' . W = PAV ) . .
17.  What happens to the temperature of the room, when an air conditioner in left
running on a table in the middle of a room? ~ (4 Tirne;]

Ans:  No change will be observed because the heat is absorbed and expelled in h,
same room. Hence there will be no effect on the room'’s temperature. .
18.  Justify! Work and heat are similar. ' '
Ans.- Both work and heat are two different forms of energy. Both are measured in
joule. For isothermal process 1% law of thermodynamics gives:
Q=W :
Heat engme converts heat into useful work.

opic IV: First Law of thermod namics:
19. Can the mechanical energy be converted completely into heat energy? If so
give an example. : : - {12 Times)
Ans: Yes, the mechanical energy can be converted completely into heat energy. The
adiabatic process is an example of such conversion. :
According to first law of thermodynamics
_ Q=AU+WwW
When @ = 0, work done is negative so
0=AU~w
AU = W
20.  Stat First Law of thermodynamlcs how it is applicable on human body.
Ans: It states when heat Q is added to a system, this energy appears as an |ncrease in

on its surroundings. Mathematically,
Q=AU+Ww
Humans do works when the walk, talk or fun and this work requires energy
Work done results in decrease ininternal energy of body. i.e. law holds shape;
) AU =Q -w
Hence the internal energy of body or temperature IS maintained by the food we €3t -
21. State the first law of thermodynamic. Write down its mathematical from. (4Ti Times)
Ans: |t states when heat Qis added to a system, this energy appears as an increase i
- theinternal energy AU stored in the System plus the work done W by the syste"
on its surroundlngs Mathematically, _ _
_ : Q=AU+w
22, erte two limitations of first law of thermcrdw,m;:m.,,cs _ >
Ans: ’(l) 1 law of thermodynamics does not specify the conditions under whith
- conversion of heat into work is possible.
(ii) It does not specify the direction in whlch heat transfer takes place (hlgll' 1@

Iow or low to high). s | _

-
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(i) The fact that 1o

the first law ¢

3t cannot be completely converted into work, is a fact that
annot explain,

3. Explainbleyele pump o5 o0 example of 1* law of thermodynamics.

ans: 1% 1aw of thermodynamics s based on law of conservations of energy.
Mathematically, it States as

A bicycle pump p example. When we pump on the handle rapidly, it
becomes hot due to Mechanical work done on the gas, raising thereby its internal energy.
. What would be the heat |ost if Internal energy decreases by 10J and 20J of
work is done on the syste

Q=AU+ W
rovides 3 good

m simultaneously.
Ans: U= -10
W =-20)

From 1 jaw of thermodynamics
Q=AU+ W = -10-20 = =30/
. Negative sign shows that the heat is lost.
25. Whatis metabolism? How first law of thermodynamics explain it? OR How first
law of thermodynamics explain human metabolism? (2 Times)
Ans: Energy transforming Processes that occur within an organism are named as
metabolism.

Humans do work when they walk, talk or run and this work requires energy. Work
done results in decrease in internal energy of body. i.e. 1% law holds shape
AU=Q-Ww :

Hence the internal energy of body or temperature is maintained by the food we eat.
26.  Define Thermodynamics.
Ans:  Thermodynamics deals with various phenomena of energy and related properties of
' matter, especially the transformation

of heat into other forms of energy.
opic V: Molar Specific Heat of Gas:
= aF DPECITIC Heat of Gas: _

27.  Define Cp and Cy.

. (3 Times)
Ans:  Cp:The amount of heat transfer required to raise the temperat

ure of one mole
of gas through 1 K at constant pressure is called molar specific heat at constant
pressure. It is denoted by Cp. .
Cy:The amount of heat transfer required to raise
of gas through 1 K at constant volume is called
volume. It is denoted by Cy,.
Specific heat of a gas at constant pressure is greater than S

p.eciflc heat at
constant volume why?

2 (28Times) ™
Ans: At constant volume, no work is done and the entire heat is utilized inraising the

internal energy of the system.

But under constant pressure, heat is not only required to raise the internal
energy but also to do work against constant pressure,

~Hence specific heat of a gas at constant pressure is greater than specific heat at
lume. " o ‘
29, ;3:5::;: :gout molar specific heat of gases but not talk about molar specific
. nd liquids. Why?
Ans: g SCf,“scc’::i:s anc? liquids the change in volume and hence work done against
ns: In case o sure during a change of temperature is negligibly small. But same
externati E::ss.aid about gases which suffer variation in pressure as well as in
can no . .
volume with the rise in temperture. :
opic VI: Reversible and Irreversible Processes: |
0"“’-‘ example of each. (7 Times)
oo re : .
- -‘ &e:::is meant by 'reuerslblg process? Give Its example.

the temperature of one mole -
molar specific heat at constant

28.

. b
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Ans:

31.
Ans:

32.
Ans:
33.
Ans:

34-
Ans:

35.

Ans: .

36.

- Ans:

- 37.
- Ans:

38.

Ans:

[Topic VI): Heat En"me

- Its efficiency is about 35% to 40%.

This shdwé that efficiency of engine can be increased by increasing temperat""

Reversible process: A process which can be retraced“"; :::::'s\:b';“e'“ Idey
without producing any change In the surroundings s ca’e ¢ Process,

For example, melting of Ice into water and freezing of water Into ice.

retraced In the
Irceversible processes: A process which cannot be | baclp,,
direction by reversing the controlling factors Is called an irreversible process,

For example, work done against friction.
No spark plug is used in Diesel Engine. How it gets Ignltlon?
Diesel is sprayed into the cylinder at maximum cumpressuon. Because alr s a

very high temperature inmediately after comPrF-‘SS'O": the fuel mlxture Ignites
on contact with the air in the cylmder '

Define heat engine.
A device which converts heat energy into mechamcal work Is called heat engine,

What is Diesel Engine? (2 Times)
No spark plug is needed in diesel engme Diesel is sprayed into cylinder 3

maximum compression, Because air is at high. temperature after compression
fuel mixture ignites on contact with air in cylinder and pushes the piston outward.

Sketch the schematic diagram of refrigerator.

E‘h Iemparatw e compart ment
" -

Hesl out

What is heat engine? Define eff'mency
A device which converts heat energy into mechanical work i is called heat engine

Efficiency of heat engine is defined as output divided by input.
Percentage efficiency = (1 - =2 )100 % .

A real heat engine is less efficient than cannot engine. Why?

Carnot engine operates in an :deal reversible cycle and ideal gasi is used as the
working substance. _

No practical heat engine can be perfectly reverSIbIe All real heat engines aré less
efficient than Carnot engine due to friction and other heat losses.

What is the similarity and difference between interna| energy and gravitational pEl
_Internal energy is similar to the gravitational P.E. So |ike the potential energy: it
the change in internal energy and not its absolute value, which is important. !
Internal energy depends upon temperature of the system while grzmtatlonilI P

depends on position of the particle. : .- /
How can the efficiency of real heat engine be increased? ST ,

The efﬁcnency of Heat Englne is glve; as: “ .l Gl
n= (1—-ﬂ)X100% o TN

ofsourceTy. - .~ - v ' e I
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9. What Is a refrigerator? braw its block dlagram.

AnS: A refrigerator transfers heat from a low-temperature compartment to higher

temperature surroundings with the help of external work. It Is a heat engine
operating in reverse order

lS lt pOSSIblL‘ tO COnm‘; |

heat engine that will not expel heat into the
atmosphere? . g (23 Times)
Ans:  No, it '5;:0‘ possible to construct a heat engine that will not expel heat into the
3‘“105;’{ ere. Itis against 2™ Jaw of thermodynamics. A heat engine works only when
some of the total heat absorbed from the source is expelled to a sink or atmosphere.

. State second law of thermodynamics in terms of entropy. (7 Times)

Ans:  Itstates that If a system undergoes a natural process, it will go in the direction
) that causes the entropy of the system plus the environment to increase.

42.

er"lt.e Kel\riln statement of the second law of thermodynamics. (2 times)

Ans:  Itisimpossible to devise a process which may convert heat, extracted from a single
rescrvorr, entirely into work without leaving any change in the working system.

43.  Explain with example that heat can be added to a system without heating.

Ans: When two objects are rubbed together, work done is dissipated in the form of heat.

L Whgn an object slides over any surface and comes to rest because of
frictional forces, work done is dissipated in the form of heat.

opic IX: Carnot Engine and/Carnot’s Theorem:

44. What is the difference between isothermal and adiabatic process? (4 Times)
Ans: |sothermal process: The process in which temperature of the system remains
constant is called isothermal process. T = constant .
Adiabatic system: The process in which no heat enters or leaves the system is
called adiabatic system. Q=0
45. Why adiabat is steeper than isotherm? Explain. (3 Times)
Ans: Adiabat is steeper than isotherm because i
P
slope of isotherm = -V
And '
o yP
slope of adiabat = -
wherey > 1. ' .
46.  State Carnot’s theorem. ' (4 Times)

Ans: It states that no heat engine can be more efficient than a Carnot engine
operating between the same two_t_emperatures.
47.  Write down three example of adiabatic process, . (4 Times)
Ans: Three example of adiabatic process are
Cloud formation in the atmospEere
. rapid escape or air from a burst tyre,
c. $:2 ragid expagsion or compression of a gas through which sound wave Is passing.
48. What is an Adiabatic Process? Also give its two examples. (4 Times)
Oli Give an example of a process in which no heat is tranfered to or fr)om a system
' ture of the system changes. (2 Times .
Ans: b‘:it t:et::rgfszzss: An adiabatic process Is the process in which no heat is
= e fa d to or from the system but the temperature of the system changes.
tEran:] elr;se- passage of sound through the air, rapid escape of air from a burst tyre
. Examples: ' : | '
and cloud formation e:zing N Canctcydle:
o Define absomtel.;er?ovides us the basis to define a temperature scale that is
Ansst  TherCamo™ CYCf I:,aterial properties. Absolute zero is the lower limit of the
independent O tr:mperature scale, a state at which the enthalpy and entropy of
thermody.nan'lnc s reaches its minimum value, taken as zero (0)- By internatlona!
a cooled idea galme zero is taken as - 273.15%C. : _

oo

agreement, abso
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' this process occurs?
at conditions
h o heat enters or leaves the SVFtem by

. 50. . What s adiabatic process? Under W tichn
Ans:  Adiabatic Process: The process iIn W . '
the temperature of the system changes. nds or is compressed rapidly,
Adiabatic change occurs when the gas exp;’: insulated cylinder. Ao :
particularly when the gas is contalned In a f a Carnot engine will be 1090 %2 1 |
51.  Under what circumstances the efficiency of @ &ar : h
possible? . :
Ans:  No, itis impossible. - Id reservoir i
" The efﬁcier[:cy of a Carnot engine will be 100%.“” W:::aigi?able and h:ni::t

absolute zero temperature (0 K). Such reservmrlsogzj e the
maximum efficiency is always less than one or :

52.  Inwhich process more work is dolne?

Ans: Work ‘W=pV: oy : ' -
More work is done in isothermal process. | ;};
53. Carnot Cycle prbvldes the basis to define a V-—S

temperature scale that is independent of material
- Pproperties. Explain. _ e s - . aw,
Ans: |If heat Q is absorbed or rejected by the system at corresponding temperature T

when the system is taken through a Carnot cycle and O, is the heat absorbed or
rejected by the system when it is at the temperature of triple point of water, then
unknown temperature T in Kelvin is given by '

T=273. |':‘;—Qi .
&

The ratio £ depends only on the temperature of two heat reservoirs and s

independentjof the property of the working substance,
dic X: Thermodynamics'Scale oftémpaiatire ,
54, What is thermodynamic scala of temperature? Give its unit. " (2 Times)
Ans:  The thermodynamic scale of temperature is defined by choosing 273.16 K as the

absolute temperature of the triple point of water as gne fixed point and absolute
zero as the other., . . .

The unit of thermodynamic scale is kelvin. :
55.  What do you mean by triple point of water? (6 Times)
‘Ans:  The triple point of water is g state in which ice, water and vapour coexists i
equilibrium and it occurs uniquely at one Particular press '
_ , re and temperature.
, Its value is 273.16 K. _ P Rt |
56.  Whatis a triple point cell? Also define thermo dynamic scale
Ans: A triple point cell, in which solid ice, liquid water, and . xist it
’ : m W 0-exis
- thermal equilibrium at 273.16k. _ - “ef vapotls,e
The thermodynamic scale of temperature is defined by choosing 273.16 K as the
absolute temperature of the triple point of water ¢ one fixed point a;“j absolute
zero, as the other. The unit-of thermodynamic scale is kelvin
'57.  What is tripie point of water? Define Kelvin in terms of tﬁ;;fe point of water- . _
' | , (2 Times)
Ans:  The temperature at which all the three states of Water coexist is-called tripPi

point of water. Its value is 273.16K.
1

273.16

One Kelvin is defined as

of the thermodyn_ami_c temperature dftﬁe' tri'ppler
“point of water. ‘

e ——— I

=
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opic XI: Petrol Engine: ,
58. . Name the four strokes of the petrol engine. , (2 Times)
Ans:  Four strokes of the petro engine are i
I Intake stroke i, Compression stroke iii.Power stroke iv. Exhaust stroke
' 2 ' ’

59.  Does entropy of a system increase or decrease due to friction? (9 Times)

Ans: - The entropy of a system increases due to the friction as work done against
friction is changed into heat and heat added to the system increases its entropy.

60.  Define entropy and write its relation.

Ans: It is state variable of thermodynamic system and ‘is a measure.of disorder of
molecules of 3 System. The relation for entropy change is, . '

as= =
Its unit is J/K.

.61, -Define entropy, how it changes with temperature. -
Ans: It is state variable, of

thermodynamic system and is a measure of disorder of
molecules of a system. The relation for entropy change is .

AS = %
opy is always positive.
heat Q flows from a reservoir at tem

reservoir at temperature T> when
entropy of the reservoir which loses heat, decreases by 2

!

62.  Show that: Change in entr ,
Ans: Suppose an amount of perature Ty through a
: conducting- rod to a T1>T2. The change in

and of the reservoir

‘which gain heat increases by 2
. : T
As T > Tz‘ 50 2 >$-
d 1 |
Hence, net change in entropy
-2 0 is positive |
. T, T ' '
63.  Define Entropy. Explain in terms of Second Law-of Thermodynamics.
Ans: " Entropy is a measure of disorder of molecules of a system.
’ - as=22 |
T

The 2" law of thermodynamics can be stated as “The total entropy of any
system plus that of its environment increases as a result of any natural process”,
Thermal pollution is an inevitable consequence of this law.

84. A system absorbs 200 Joule heat at an absolute temperature 200 K. Calculate
the change in entropy. : - ’

Ans: AQ =200J
T = 200K °
AS =7
_AQ
As AS = -
2007
" 200K .
=1 J/K

lon of energy? amcpm =
:?‘.s. r::raetaissedit:\g::g:;pv means degradation of energy. The energy goes from more
' rly form. - T
orderly form to Iﬁss 0;2: aynd cold waters are mixed. Then warm water which
Fopiexamp e, \'; i arated into a hot layer and a cold layer. Thgre has been no
Iresultfs ca?gyo;mi;;‘: of the energy Is no longer available for conversion into work,
oss of ene
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66.

X 21— B
: rises:
opic XIll: Enviromental Crises Entro at involves an increase in entropy,
Glve an example of a natural process t (2 Times)

Ans:

67.
Ans:

68.
Ans:

69.
Ans:

70.
_Ans:

_internal energy is zero i.e., AU = 0. Apply 1* law of thermodynamics;

‘The operating cycle of Carnot engine is called Car

- absorbing heat Q; from hot reservoir. This process is r.

: f its surroundings

temperature 0 esy|
The melting of ice Into water due to high 20 _ . | ts
in an increase in entropy. s IF aLd its unit. (2 Times)
‘What is negativa entropy? Glve 'exatmp ethen it is referred as negative entrop
When heat is removed from the system, the : mple "
Conversion of water into ice in the refrigerator is an example of Negatiy
entropy. Its unit is /K 1. ' p
Increase in temperature will increase the.entro;::
Why the entropy of the universe always increase. _ . :
In all processes,\;\eat flows from one system to another and there is always 5 net
increase in entropy. , h g o
Suppose, the total energy passed from the hot region to th_e cpld region is Q, the
beginning temperature of the hot region is Ty and the beginning temp'erature of
the cold region is T,. So during the energy transfer, the hot region's entrop,
decreases by Q/T; and the cold region's entropy increases by Q/Ta. S!”CE TPTzso
Q/T2 will be greater than Q/T,. Hence, net change in entropy = Q/T2 - Q/T1 is positive,

'

Calculate the work done during isothermal process?

"The process, in which temperature of the system remains constant is called an
isothermal process", :

As in isothermal process temperature remains constant, hence change in

fth'e system.

: AQ=04+W
A=W

f

Draw PV diagrarﬁ which show four steps of Carnot engine.

not cycle. A Carnot cycle consists of

isothermal and adiabatic processes as shown in the PV diagram. It consists of following

four steps: '

'v?

Isothermal Expansion: The gas is allowed to expand isothermally at temperature Ty

i TS épresented by the curve AB.
Adiabatic_Expansion: The gas is then allowed to expand adiabatically  until its

temperature drops to T,. This process is represented by the curve BC, -
Isothermal Compression: The gas at this stage is compressed isothermally

temperature T, rejecting heat Q; to the cold reservoir, This represented by the
curve CD.. | i ,

Adiabatic Compression: Finally, the gas is cbmpressed a
Ti. This process i;_reprgsgnted temperature curve DA.

diabatically to restore in inltié

o —>
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3 Prove that the maximum
ans: As, the efficlency is given

efficiency Is always less than one or 100%. -
as;
(. T
(-8
This expression tells that efficlency olf Carnot engine depends upon the

:je‘;'?peratures difference of two reservoirs. The larger the temperature
erence, the greater is the efficiency. At absolute zero, T2=0K

n=( ~3)=(1-%)=1-0=10r100%

bBut it can never be 100 % unless the cold reservoir is at absolute zero

temperature (T2= 0 K). Such reservairs are not available and hence the maximum
efficiency is always less than one or 100%, - - |

72.  Find the average speed of oxygen molecule in the air at STP.
st .

o AtS.T.P .

T=0°C=273k

Na=6.022 x 10% ' ; .

k =1.38x 102 Jk! - :

Molecular mass of oxygen =M =32g=32x 107 kg
Mass of one molecule of oxygen =m = ;—;

321073
L 32%107° -26
m 6.0222! 10123 5.14 x 10*° kg
Since C T=—c<=mv>

2 3kT
<yoo = —

m
|, _3%138x107%3 x273

<y> =
5.14 X 10~26

<v?>=212693
<v> =v212693
_ <v> =461ms? i
73. A mechanical engineer develops an engine, working between 600 K and 300
K and clalm to have an efficlency of 52%. Does he clalm correctly? Explain..

. T,=300K
ef ficiency =n =7
. | A 5
‘We know that o gp=(1-%)x100

1
300 E
n=(1-2%)x100=50%

. g 0 .
But the mechanical engineer claimed it to be 52 %. So, he claimed wrong.

74.  Starting from the relation of pressure of a gas prove that absolute temperature
\ of an Ideal gas Is directly proportional to the average translational K. E. of gas
.. molecules. 1 - b o =
Ans: LT .
-. According to kinetic theory of gases; o
' 2 o NN
PV = ;N.(-z-mv N e (1)

- squation; |
and ideal S§5 equlat PV =nRT

+ - .' d
Comparing eq. (1) and €q. @ A
| T NkT"—-_gN{-z-_mtfz) __

2 1. 4%
- TEmE™
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Hence proved, -

75. How can We Increase the Internal energy? Explaln. ove faster, thus hayg
Ans: Ag a temperature increases, the molecules will m s Morg

. ' ani .
kinetic €nergy and thus the internal energy will increa .

76.  Differentjate between Internal energy of a substance and internal energy an
ideal gas,

Ans:  The sum of all forms of molecular energles (kinetic and potential) of a suhstanm
is termed as jts internal energy. ‘
The molecyles of an ideal gas don’t exert forces on OI'IIG, another. Sl':i, the Interng)
energy of an ideal 8as system is generally the translational K.E. of !tsmoleculu
Since the temperature of a system is defined as the average K.E of its molecules,

thus for an ideal as system, the internal energy is directly proportional to its
temperature. ' |

77. Define internal energy of a subsfance. Is it state function?

Ans:  The sum of 3| forms of molecular energies (kinetic and potential) of a substance
is termed as jts internal energy. ' ‘

By experiment it has been seen that the change in internal energy is

independent of paths and it only depends upon change from initial to final state
of the system. It is a function of state.

LONG QUESTIONS oOF CHAPTER-11.
IN'ALL PUNJAB BOARDS 2011-2021

opic I: Kinetic Theo of Gases:
S a1 0TV 0T Gases;

1. Define pressure of 3 gas. Prove thatP:-;:an <—;;;nv’ >, L (2_.lTlmes) oy

opic IV: First Law of thermodynamics:

2. Define first law of thermodynamics. Explain Isothermal and Adiabatic process.

NS (3 Times)
opic V: Molar Specific Heat'of Gas: -

3. Define Molar Specific Heat of a Gas atc
(Cv). Also prove that Co—Cy=R. _

opic IX: Carnot Engine and Carnot’s Theorem:}

What is Carnot engine? Explain the Carnot ¢

heat engine. o

5. What is a Carrot Heat Engine? Explain four

(11 Times)

ycle and calcylate the efficiency of Carnot
| ~ (5Times) .

d derive -

. (3 Times)
of a Carnot heat engine depe"ds.

formula for it efficiency. E

6. What is a Carnot heat engine? Show that efficiency

on the temperatures of the hot and cold reservoirs,

7. De-scribe the construction and working of CARNOT engjine, Al;o
opic XI: Petrol Engine: ’ oy '

8. Explain four stroke petrol engines in detail. What is the effi

Process of Carrot's Cyéle an

find its efficiency. _

Cincey of 3 djese| engine?
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NUMERICAL PROBLEMS OF CHAPTER-11

IN'ALL PUNJAB BOARDS 2011-2021

1 What is. average translational ‘kinetic energy of molecules in a gas at
temperature 27 °C?
sl _ T.= 27'°c =27+273 =300K
_ - Boltzmann constant = k = 1.38 x 10723 JK1
| " (K.E.) =7
. Since _ T'=1(K.E)

3x1.38x 10723 x 300
2 ;
_ , - |{K.E.)=6.21x107%] _
2. Estimate the average speed of nitrogen molecules in air under standard =
conditions of pressure and temperature. : (7 Times) . '
Sol: As given for N, molecule ' ' '
- T 0°C.=0+273=273K
ki P=1atm

Boltzmann constant = k = 1.38 x 1072 JK~*
' molecular mass - ' -

(K.E.) =

mass of N, molecule =m =

28 :
"6.022 x 1023

avogadro number .
e =465x10726kg '

v
s 2
We know that T =5 (K.E.)
T

" 3 X 1. 38 % 10723 x 273
W =""765x 10-%
(v?) = 2.43 x 10° .
J@w? =2 43><105 I Lo
vy = 493 ms™ R
gen molecule in the airat S.T.P. (4 Times)

3. Find the average speed of oxv
Sol: -  AtSTP
B | T7=0°C=273k
Na= 6.022 X 1023
k = 138x1023jk1

3
Molecular mass of oxygen = M=32g=
___—-—-—‘-_-_-.___ - N

2x103 kg
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' ’ M
Mass of one molecule of oxygen=Mm=y5 . = i
_32x107° _514x 10 ke
m =502z x 102
. =2 v
Since = ~ < mv

2 3kT
m

5. _ 3%138X 1023 x273
== 5.14x10°26 .

. <vd> =212693
<v>=+/212693
~ <v> =461ms?
opic IV: First Law of thermodynamics: gt .
4. A thermodynamic system undergoes a process in which its Internal eneryy
decreases by 300 J. If at the same time 120 J of work Is dpne on the

system. Find the heat lost by the system.

Sol: ' Due to decrease in internal energy e
AU = =300/
AW =-120/
; , AQ =7
From first law of thermodynamics -
: AQ = AU + AW
AQ = (=300) + (—120)

|AQ =-420] :

Heat loss by the system is negative. _

opic VII: Heat Engine: -
The turbine In a steam power plant takes steam from a boller at 427 °Cand

exhausts into a low temperature reservoir at 77 °C. What is the maximum

- possible efficiency? K
_Sol: ' ]
Ty =427 °C = 427 + 273 = 700 k
Tz=77°C=77+273=350K
. efficiency = n=7?
; T. k
We know that n= (1 - ﬁ) X 100%
i (1 350
| 700) X 100%
N =500%]|

6. Aheat engine performs 100 J of work and at the sa

heat energy to the cold reservoirs, What is efficien me time rejects 400 J of

Sol: | 3 ¢y of the engine? (6 Times)
work = W= 1{]0] '
Q. = 400 J
=2
. ) =7?
We I_mow that W= Q- Q,
: ‘ QG =W+g

2
Q1 = 100 + 400 _
Q1= 500'}'
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N =—
And ' . ’ Q
: 5 s 100
'~ 500
n=0.2

and percentage efficiency is
percentage ef ficiency = 0.2 X 100
percentage efficlency = 20 %
A mechanical engineer develo
. ps an engine, working between
| 327 °C and 27 °C and clalm to have an efﬂclencv of 52%. Does he claim
correctly? Explain. ' (5 Times)
o T, = 327°C =327 + 273 = 600 K
; T,=27°C=27+273=300K
i efficiency=n=1
We know that —=
| a .. n= (1 T) x 100

(1 300) X100
1=\ "b00

n=50%
~ Butthe mechanlcal engineer claimed it to be 52 %. So he claimed wrong.

opic IX: Carnot Engine and Carnot’s Theorem:
i gas. The source temperature is 227 °C and

8. A Carnot engine utilizes an ideal
sink temperature is 127 °C. Find the efficiency of the engine. . (2 Times)
T, =227 °C = 227 +273=500K

Sol:
_ T, =127 °Cc =127 + 273 = 400 K
ef ficiency =n = ? :
n=(1-F)x100

(1 400)x100
.’7'( 500

We know that -

rvolr at 7°C has an efficiency of

ose low temperature reseé
70%. By how much degrees the

9. ° A carnot engine wh
50%. It Is desired to increase the efficlency to
be lncreased

urce
P temperature of er r T ~ 7+ 273)K < 280}{
: i ' T, =17
; ' n, = 50%
(1 -— —') X 1009’0 |
. (.- 280 i - |
 50% = (1—-—?_-1—))( 100%
' 280 % 100

————————

28000
50 —100 = ——
28000

280 =50
Ty :
_ T..560K :
R ot L r,=280K, T'=7

We know that ~ T =

50=100-
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As M= 7! .

280 0
B _% 1 x100%
, 280 x 100

70:100—""'";,,""—
.

2888

= =30
T
T' =933K
Increase in'temperature
I -T,=933 - 560

=373K
10. . Calculate entropy change when 1 kg ice at 0 °C melts into wate
at0 °C latent heat of fusion of ice L =3.36 x 10° J [k g (5 Timeg)
Sol: - . | : m=1kg :

T=0°=0+273=273K
v U A
Ly =336 x 10 /kg
: . AS =7
Since _ ' _ AS =49

_1x336x10°
273

(S =1.23x 103 jx-1

Thus entropy increases as ice changes into water

AS

‘ ge In entropy of 30 g of 0 ‘ .
o 0 °Cbyarefrigerator? %ter M0 Casitis Chansed_( Into Ictl!af
ol: v v 0 (9 Times
heat of fusion = ;= 33‘_” A
L _ 336] lg
/= TX 10775 = 336000/ e
Tt e m=30g =003
=0°C=0+ 2732573 %
AS = i
Since entropy decreases to freeze e
water into ice, s0 AS
will be negative
AS = _.é_q .
T
as = MLy
T

——-__.__k_‘----‘---__I
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| ' SAHIWAL BOARD
physics (New Scheme) (Group - I-Class 117) Time : 20 Minutes
sesslon (2019) ~ Objective Marks : 17 '
Note: You have four choices for each objective type question as A, B, C'and D. The
choice which you think is correct; fill that circle in front of that question numbr with

mafk:-fr or pen. Cutting of filling two or more circles will result in zero mark in that
ques 1on.

1.

Th‘? speed of gfﬂux is equal to the velocity gained by the fal.IInB fluid under the
action of gravity through a certain height is called:

(A) Torricelli’s theorem (B) Bernoulli's theorem(C) Stoke’s theorem (D) Venturi’s theorem
2. Formula oen racing cars have a: '

(A) steamlined design (B) turbulented design (C) rectangular design (D) elliptical design
3. The frequency of waves produced in microwave oven is: '
(A) 2850 MHz  (B) 2450 MHz (C) 2400 MHz (D) 2750 MHz
The number of beats produced per sec. in two tuning forks is equal to:
(A) Sum of two frequencies (B) ratio of two frequencies
(C) the frequency of either of two tuning fork-(D) the difference of the frequencies of two tuning forks
5. When a mirror of Michelson interferometer is moved a distance of 0.5 mm, then
2000 frings are observed, the wavelength of light used is: : '
(A) 5000x10*°m (B) 5000x10°m _  (C) 1000x10’m _ (D) 5000x107m
6. The waves which do not require any medium for their propagation are called:
(A) mechanical waves (B) matter waves (C) electromagnetic waves (D) longitudinal waves
7. Microphone converts. : '
(A) electrical signal into sound signal  (B) electrical signal into light signal
(C) light signal into electrical signal (D) sound signal into electrical signal
8. No entropy change takes place in. . o _ ;
~ (A)isothermal process (B) adiabatic proces (C) isobaric process (D) isochoric process
9, Asystem does 700 Joules of work and at the same time its internal energy
increases to 400 Joules, heat supplied by the source is:

(A) 700 Joules (B) 400 Joules (C) 1100 Joules (D) 300 Joules
10. Light year is the unit of: ' _ ; .
(A) time (B) distance (C). energy (D) time and distance

i econd: o !
: 11_' PA‘;“;.TSZ"&XS??E;? r(‘g)sl_s?.e years (€} 3.1x 108 years (D)3.1x 193 years
12. Magnitude of unit vectors i x j is. ) \
Ay ®-1 - -, ©@O-i= - (D) +k |
13. I cross product of two vectors Ax B points ann'g positive z-axis, then thg vectos

A and B mustliein. -

(A) yz — plane (B) xz — plane (C) xy—plar]e ) .(D) No plane :
.14, If a shell explodes in mind air, its fragments fly off in different directions. The total
- ments. = ) : '

gimentypmcf the(g’)aiicreases (C) becomes zero (D) remains the same

| 15 Sr‘?ed;‘:;ﬁﬁ?n velocity required of an object to go out from the gramtatmnallﬁleld

in heavenly body is:

; cu (C) mars | ; (D) eart _
- &Lén;c;o;odv moueﬁ!‘l?i:"c":\;r path, the angle between its Ime_z.q_r velocity and
. ityis. ] | 'In @
‘ (a:)g;ggz velotity (B) zero degree (C)90 o (D) 45,

the angular displacement covered is:

17.In one révollultipn 3 360° (€) 90° ) - o) 800"

(A) 60f
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2. Write short answers to any EIGHT parts. : as time standards.
i Give the drawbacks to use‘{he perlod of sim(f'g p?fr;qulun’l .
. How the digit 5 if, insignificant, will be rounded O nd write their malhematlcalexpressi
lil.  Define the terms. (a)Unit vector (b) Positlon vector ;t ? Explain. ;o
Iv.  Isit possible to add 3 vector quantity to a scalar q"?’;," h‘;ave to be oriented, if they were
V. How would the two vectors of the same magnitude f the same magnitude? 0
. be combined to give the resultant equal to a vector 0 of 10 kg (at a steady velocity)
vi. Chalcula;e the work done in kilo joules in lifting a masss
: through vertical height of 10m? ; : i
vil.  What sort of energygis in the following? a) comprasseté sprgﬁhat EL wiEI!I Eﬁ\;g‘ﬁ::; i
vill. A person is standing near a fast moving train. Is there any 3'13'1 ries in the legs ever b sin?
Ix. Ina orbiting space station, would the blood PF?SSQ"‘iri‘r; '::éﬁ; arte ¢
Breater than the blood pressure in major arteries in . _
X.  Whatis meant by Phasgansle? Does ijt define the angle between maximum displacement ang
the driving force? : '
- xl.  Differentiate between Resonance and Damping. -
- Xil.  Under what conditions does the addition of two simp
resultant, which is also simple harmonic? '
3. Write short answer to any EIGHT parts. L
I State Law of Conservation of Momentum. What is its limitation? S
. . Explain the circumstances in which the velocity v and acceleration a are paralle|
- and anti parallel. (.
lli.  If angle of projection of a rojectile is 90°. Find its range.
- Iv. - How can acceleration be fgund by velocity-time graph?"
v.  Whatis meant by weightlessness? ; -
vi.  Prove that orbital angular momentum depends upon the radius of the orbit.
vil.  What is meant by moment of inertia? Explain its significance.
viii. Derive relation s = r8. ' ' '
ix.  What do you know about radar speed trap? T s
X.  What are the quantities which affect the Eequencv of standing waves along a string?
xl.  What are the conditions for points which are in phase and out of phase? =
xil.  Aswe know PV 7 = Constant. What do you know about 7 in this relation?

4, Write short answer to any SIX parts.
i Define the term Wavefront. : g
TR How would you manage to get more orders of spectra using diffraction grating?
fil.  Explain whether the Young's experiment is an experiment for studying interference or
diffraction effects of light. , -
iv.  Why would it be advantageous to use blue light with a Compound microscope?
V. Define critical angle and least distance of distinct vision. ;
vi. . State First Law of Thermodynamics. -
vil. Does the entropy of a system increase or decrese due to friction?
vili. Explain why molar specific heat at constant pressure s Breater than specific heat a
-— constant volume. ' : : y
ix. A thermos flask containing milk as a sYStg?&fgﬁe'}.'a"id'* Does the temperature of milkrise?
: Attem'pr: any';rHHEE question:t. I;:jagh ?huestiup :éa_:rrisi's 08 Marks. .
5.(a) Show that pressure exerted by the gas is directly proportional ion
. (a) kinetic Ene?gy of the gas molecules. o S to the average translatio O
b) Show that the expression v v, + at is dimensionally correct, where v, i itvatt=0
( _) a is acceleration and vy is the?velopity ;t time't. €re viis the velocity at |
6.(a) What do you mean by torque? Derive t e expression fo_r the torque acting on a rigid body.
. ((b) A b-alalllhi_stttl;lrown lI:rci:cr’l_"z::mtaIly from a height of 10 m with velocity of 21gm5-1_ ,§§w far off it
will hit the ground? : . : .
7.(a) Describel Ne\;fton's formula-for the speed of sound in air and explain how it was corrected -
. by Laplace? : 3 ' ) .
(b) A car of mass 800kg travellig at 54 km/his brought to rest in 60 meter. Find average.
retarding. TP gl -
8. (a) Define simple prdulum. Show Ithatlmo,t'gn of simple pendulum is simple harmonic motion:
Also derive expression for its time period. i st e A
(b) What should be the orbiting speed to launch a satellite in a circular orbit 900 km above t
rface of the earth. Mass of earth = 6 x 10 kg and radius of earth = 6400 km.
ol ! le slit experiment to derive the relation for fri ing. .
9. (a) Describe the Young's double slit h 20crm - r fringe spacing. .
' fa objective of focal Jength 20cm and an eye piece of 5.0 cm, both

{b} A telescope s mace c:.the angular magnification. . . d

are convex lenses. Find
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: You have four choices for each objective type question as A, B, C and D. The
choice which you think is correct; fill that circle In front of that question numbr with

marker or pen. Cutting of filling two or more circles will result in zero mark In that
quesﬂon.

1. The prefix femto Is equal to:
(M 10‘9 (B) 10‘“ (C) 10-11 (D) 10-13

1. The time taken by light from moon to earth is:

(A) 1 min 10 sec. (B) 1 min 20 sec. (C) 1 min 30 sec. (D) 1 min 40 sec.

3. If the magnitudes of scalar and vector product of two vectors are 2v/3 and 2
respectively. The angle between vectors is:
(A) 30° (B) 6 (C) 1200 (D) 180°

4. The resultant two perpendicular vectors each of magnitude A Is:
(A)A (B) 2A (C)VZA (D) A?

§. Ballistic missiles are used for:

(A) short ranges (B) long ranges (C) very long ranges (D) any range

Power of an electric heater is (approximate power):

(A) 1 KW (B) 2 KW ~ (C)3KW (D) 4 KW

A man in a lift moving upward with constant velocity will conclude thag his weight has:

(A) Increased (B) Decreased (C) Reduced to zero (D) Not changed
8. The number of satellites in global positioning system Is:

(A)3 (B) 12 (C) 24 (D) 36
9. If the radius of droplet becomes half, then terminal velocity will become:

(A) Half (B) Four times (C) One third (D) One fourth
10. The systolic pressure for a normal healthy person Is:

(A) 75-80torr  (B) 100 torr (C) 120 torr (D) 140 torr
11. If the length of simple pendulum Is doubled then its tlme_'perlod becomes.

(A) half (8) 2 times (C) VZ times (D)4 times
12. The speed of sound in vacuume Is: ' _

(A) 330 ms™? (B) 332 ms™! (C) 3 x 10®ms™ (D) Zero

13. IT becomes difficult to recognize the beats when the difference between the
frequencies of two sounds is more than.

(A) 10 Hz (B) 20 Hz (C)30Hz (D) 40 Hz
14, Bending of light around the edges of an obstacle Is called:
“ (A)Refraction - (B)Interference (C) polarization (D) diffraction
15. In multimode step index fiber, the value of refractive Index of core Is:
- (A) 1.33 (8)1.52 (C) 1.67 (D) 1.48
16, The approximate efficiency of dry cell battery Is:
(A) 70% () 80% (C) 90% (D) 93%
.17. For an idea\ gas, the P.E. assoclated with its mulequles Is equal to: .
(A) 2 KX (8) 5 kxd (C) 2 KXo . (D)zero

!
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2. Write short answers to any EIGHT parts. dulum as a time standard.
I Give the drawbacks to use the perlod of pen
::I IDS Zero significant or not? Explain? ot - - .

. efine the null vector and give two ex : tity? Explain. .
v, Isit possible to add a vectcﬁ* quantity to scalar,?u:rnthz action of its weight? Explajn bri
v+~ Canabody rotate about its centre of gravity UBCEL 5 e ces, What energy change, I
- vl Agirldrops a cup from a certaln height, which breaks Saty

involved? J

VIl. " Define kilowatt hours and show that 1 KWh:Eiﬁ?ng.plain briefly.
Vill.  Why fog droplets appear to be suspended In}é(ljr
iX.,  Write the three characteristics of an ideal fluid. ion
X, Name two characteristics of 5imp|g harmanic mo .
Xi.  State Hoo's law. Give Sl unit of sprmg_ccnstatnt.l
xii.  What is driven hz-monic oscillator? Give example.
3. Write short answer to any EIGHT parts.

i. At what point or points in its path does a projectile have its minimum speed, its maximyp
. speed? _ 5 ) ic collision.

it Explain the difference between a) Elastic collision-and br){trr:IaStlc collision

iii.  State and derive second law of motion in terms of mome .

iv.  Whatis a) Ballistic missile b) Ballistic Trajectory.

V. Define angular velocity and give its formula,

vi. Provethata=r« ; ¢ L

vii.  State the direction of the following vectors in simple situation.
a) Angular momentum b) Angulary velocity.

viii. What is meant by moment of inertia? Explain its significance. .

ix.  Exlain the effect of variation of density on the speed of sound in gas.

X. Give the rules for the reflection of waves from the boundary of a.. -
a) denser medium  b) rarer medium :

xi.  Explain why sound travels faster in warm air than in cold air?

Xii. Is it possible for two identical waves travelling in the same direction along a string to give riseto
a stationary wave? Explain : . -

4. " Write short answer to any SIX parts. , .
i Can visible light produce the interference fringes? Explain. -
i, An oil film spreding over wet foot path show colours. Explain.
iii.  Whatare Newton's rings? Explain briefly. -
iv.  Define resolving power and the magnification. TR
S, If person was looking through telescope at the full moon
: moon be changed by covering half of the objective lens?
vi. Internal energy is a state function. Explain.
vil.  Give two examples of the adiabatic process, :
viii. Is it possible to construct a heat engine without sink? Explain,
ix.  Does entropy of a system increase or decrease due to friction? Explain ' >
n : SECTION - 1I : A
Attempt any THREE questions. Each question carries 08 Marks. . .
5.(a) Eefergﬁoh:%l:xgggftiﬁehrﬁflt at constant pressure and at constant valoume and also derive
(b) Calculate, how.ma ny seconds are there in one ar L . )
6.(a) What is scalar product of two vectors? Discuss\’i?s fotr:dcg?:‘é'tiffﬁ in one second?
(b) A truck weighing 2500 kg and moving with a velocity of 21 mg! Cg"l_téls. b2 d tionéN
car weighing 1000 kg. The truck and the car move tgether aft ides wit ,a e ate theif
~ common velocity? : er the impact: Calcula
7. (a) Show that frequencies of stationary waves in a str o T :
(b) A car of mass 800 kg travelling at 54 km/h is brouglﬁglzgci::?i?,ggge quantized. verdge
retarding force on the car. What has happened to original kineti e Findithes 1l
8. (a) Define centripetal fokrce and derive its relation, . INetic energy? |
b) Ablock of mass 4.0 kg is dropped from a hej h
( constatnt k = 1960 Nm! S NEIBNtof0.80 m on the
9. (a) Describe the construction of a simple microsco e .
- magnifying power. | - Pe and derive ang
- {b) Ina double slit experiment the second or
is 650 nm. Determine the slit separation,

» how would the appearance of

a spring of spring

expression forits
der maximum oceurs at g=q 5

0.250. The wavelens™!
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muaestion g of filling two or more circles will result In zero mark in that

3, Theterm 134_-27 can be written sclentlfic notation as: :
A 0000 347 108 (C) 1,347 x 10* (D) 1,347 x 10"

2. The quantity 0.00467 has significant figures. T
- (A)3 (B) 4 5 6% 5 &

3,. If two companents of a vector are equal in magnitude, the vector making angle
with x-axis will be, ki '

(M 30° E (B) 45° (C) 60° ’ (D) 90° .

4, Two forces of magnitudes 10 N and 20 N act on a body in directions making angle

* of 30° the X-component of the resultant force will be: :
(A) 25.98 N (B) 30,98 N (C) 20,98 N (D) 17,98 N

5, If maxium height of the projectile is equal to the range then angle of projection of
projectile will be: - B ey _ :
(A) 30° (B) 45° | (C)60° (D) 76°

6, If 50 kg crate is pushed through 2 m across the floor with a force of 50 N, the work
done will be; ' i
(A) 245 J (B) 150 "~ (c)200) (D) 100

7. Abody rotates with a constant angular velocity of 100 rad/se¢ about a vertical axis the
required torque to sustain his motion will be.

(A) zero Nm (B) 100 Nm (C) 200 Nm (D) 300 Nm
8, Moment of inertia of 100 kg sphere having radius 50 cm will be, 3

(A) 10 Kg m? (B) 5 Kg m? (C) 500 Kgm? (D) 2,5 kg m?
9, Laminar flow occurs at; ’ : _

(A) High speed  (B) Low speed (C) Zero speed (D) very high speed
10, High concentration of red blood-cells increases the viscosity of blood from,

(A) 2 - 3 times that of water (B) 3 -5 times that of water
(C) 5 - 7 times that of water (D) 7 -9 times that of water

11, Distance covered by a body in one vibration us 20 cm, The amplitude of the
vibration wil| be, . : :

(A)10¢em (8)'5 cm (@) 15em . (P) 20em
12, Speed of sound in Hydrogen Is higher than in Oxygen by times;

- (A)4 - (B)6 (C) 8 - p)as

13. Sound waves can not pass through. 4 =

" (A) Liquid “(B) Solids (C) Alr - (D) Vacuum

14, Which of the followings can not produce colours with white light?
(A) Diffraction  (B) Interference. - (C) Polarization (D) Dispersion
15, The image formed by eyeplece of compa(tg;i m'icrszcgfr:hl:l; - -
A) Real and magnified B) Rea anc¢ sned - ‘
((2} VR‘?&;' and enlarge (Db.) zilgtizlt?\rgr:iamf:aﬁ s determin’édby; |
i of flow of heat between two bocles : _ ed by:
b T ei dlrgq;izzgrf :Li“zl;fk?:étlc energies (C) potential enersies (D) atmospheric pressure
17 (A )c&nrtrfgt"eﬁglhg has an efficiency of 50% when its sink temperature is 270 °C, The

ource is: L[ B
ey LR L

B =S
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Write any two'points which should be kept
M How many miero seconds one year? §aal+2)
M. Find the angle between 4 = 2] -2 a?“g o
Vo Can the magnitude of 5 vector ever be zero? Explain, s? :
Vi What are tﬁe steps, taken to add vectors by "*‘“"su:ar %Zrl?gc? ?Ifr::tugh 10 m across 3 flog
vi. 1 which Case more work Is done, when a 50 kg crate Is ﬁ it , 0t
gitl? @ force of 30 N or same crate s lifted through 5 m helg
g erive work-energy princinla,
VI Explaln, how the f&ﬁg Is F?roduced In a fast moving teﬁmsfb"”??
% What You know about viseoslty and what |5 Its effect on drag .:m:ede s
i What are the factors on which frequency of a spring-mass ’Vsteﬁh prs?
« - What Is the difference between free and driven harmonlc oscillato
;ll. ajpilalnﬁhase and initial phase. , .
. rite short answer to an EIGHT parts, : '
l. - Canthe velocity of an objecr reverse glrectlon when acceleration Is constant? If so glve_an example,
+  Define impulse and show how It is related to linear momentum, T
. What does the slope of velocity-time graph represent? ;
Iv.  Anobject is thrown vertically upward, Discuss the sign of acceleration due to gravity, relative to
veloclty while the object Is (n alr, - , i
V. Deflne angular velocity. How Its direction is determined?
vIl. " Prove that 1 radlan = 57,30 '

Vil. . When mud flles off the tyre of a moving bicycle. In what direction does It fly? Explaln,

Il- Write short answers to any EIGHY parts. In mind, while using units,

Coodl, Showthatangularmomentum, Le = myr

X,  Whatis difference betwean interference and beats?
X, What Is the difference between constructive and distructlve Interference?
Explain why sound travels faster In warm alr than in cold alr?

Xil.  How should 3 sound fource move with respect to an observer so that the frequency of its
- sound does net rhanpa? ‘ : - \

4, Write short answar to any SiX parts,
I, Canvisible light produce interference fringes? Explain,
l.  Why the Polaroid sungleasses are better than ordinary sunglasses?
. How coherent light beams can be produced? Explaln,
iv. © How the light signal is transmitted through the optical fibre?
V. © How can the resolving power of compound microscope be Increased?
vl. “Specific heat of 2 8as at constant pressure |s greater th
vil. st possible to convert Internal energy into mechanical energy? Explain with example.
vill. . What would ba average speed of oxygen molecyle atS.T.p.»
Ix.  Differentiate batween Isothermal and adiaobatlc process, - . .
v SECTION - || :
Attempt any THREE questions. Each question carrias 08 Marks,
5.(a) What Is Carnot engine? Discuss carnot cycle, also derlve expression of Its efficlency. :
b) Suppose, we are told that the acceleratlon of a particle Moving In a clrcle or radius r with
uniform speed Is proportional to some power of r, say " angd Some power of v, say v, -
determine the powers of r and v? : ; :
6.(8) What s Isolated system? Also state and explaln the law of congerys

(b) Two particles are located at 75 = 3/ + 7 and 7 = 7 , 3}
. 7. (a) Define Doppler etfect, Discuss the Case when seurce moves tew
-+ Observer and when obsarver moves towards the Statlonary soyrea : _
(b) A briek of mass 2 kg is dragpéd from 4 r'est?pcsltlan 5m above the Eround, What Is Its
velocity at height of 3 m above the ground
8. (a) What Is meant by gravity free systam, How gravity like earth |g Broduced in a space ship?
Explain, _
(b) A gimpze pandulurmi is 80 ¢m long what will be Its period ang frequency at a placa whera § #
9.8 ms’ _ :
9. (8) What Is magnlfying glass? How Is It used as a microscope? Derive thg relation for it
magnifylng power : _ -
(b) In agdgfjb e'jslrt expariment, the second order maximum eceurs a¢ g « 0.25¢, The
wavelength s 700 nm, Determine Its slit separatlon? -

T ——
P e —— - —

tlen of linear mementum.

ards the stationary I

p—
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i, Tidal energy Is due to the gravitational pull of:

(A) Sun (B) Moon (C) Earth © (D) Mars
1 mMoment of Inertla for a particle Is glven by: i I ,
(A)mir? " (B) mr? (Cymr (D) mr2
3, §.l unit of angular momentum ls: B
(A) Kg m2s°t (B) Kg m2s:2 (€) Kg m*ts (D) Kgmis?

4, Fluid dynamics Is the study of the behavior of:

. (A) Fluld at rest (B) Liqulds at rest

(C) Liquids In motion (D) Liquids and gases in motion
5, Blood has density equal to that of: | "

(Aol (B) Honey ~{C) Thick tar (D) Water
6. Acceleration In S.H.M Is proportlonal to the: g :
(A) Velocity ~ (B) Displacement (C) Time perlod (D) Water -

7. Ifspeed of sound In alr at a glven pressure Is “V” and now If pressure s doubled then
new speed will be, ' :

(A) 2V (B) V/2 = S (G - (D)aV -
8. Stars moving away from Earth show. ,
- (A) Red shift (8) Blue shift ~(C) Green shift (D) Yellow shift
9, In case of point source, shape of the wavefront ls: s o
"(A) plane (8) spherical (C) circular (D) ellipitical
10. Magnifying power of telescopels: _ ' o
Bheh - Bfe-h @B @I
11, In case of adlabatlc process, the 1* law of thermodynamic Is written as:
(A)W =AU . Byw=Q (C) w=Q=-AU (D) W=-aU
12. If temperature of sink Is decresed, the efficlency of Carnot engine. .
. (A) Decreases . , - (B) Increases S
(C) Remain same - ik L (D) First Increases then decreases
13, Which Is the base guanity? SHRE RN A Ly
(A) Area . (B) Volume (€) Length (D) Densltv
14, If least count Is 10 kg, then 8,00 x 10° kg has significant flgures:
B - (8)2 - (€) 3 - (D) 4

15, 1 the Intlal veloclty of a projectile becomes doubled. Tha tima o fight wil
become: i Spal

(A) Double . (B) Sam§ SR A(C) 3 times . (D) 4 times
16, Unit vector of a glven vector A =41 +3/18: _ s
e | Coaaled] g [
(A) ﬂi‘;l F T 5 ORI -
17, Time of flight of a projectilelst =, avLsing
W= (e s T I o .
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2, Write short answars to any EIGH 4
I, What s the cause of random error L
Il - Ifa precise measurement |s also 'aril _
I, Isit possible to add 5 In 2/ ? Explain. e? Explain, _
IV, Can the magnitude of a vector ever be ﬂ:ﬁgag};a of Its rectangular components is zgrs,
-V Ifa rector lles In x =y plane. Is It possibie, '
Explaln, ' xamples.
v;' Deflne conservative fortl;)g. Give at least Its two €xamp
Vil.  Explain Geyser and Aquifer. . , _
Wﬁy fog droplets appear to be suspended In glfft?he fluid, |
IX, Derive the relation between speeds ;‘ﬂ;ﬁ;“rﬂ . . |
X What Is damping and give Its one ap ' oking food? -
xl.  How does resonance play role in heating and cooKIr orlits perlod?
;II. if mass of a simple pendulu!rar'lilisl_ﬁ_oubrlg., what Is the effect on its p Explain,
v Wrlte short answer to any paris ble velocity? -
I, What are two differences between uniform and variable velocily _
Il Can the velocity of an object reverse the direction when acceleratlon Is constant? If 50, gy
an example, _ } _ I
lll.  Explain the two differences between Elastic and In-elastic Cgl“SIOn.
Iv,  How would you find the distravelled by velocity-time graph
V. Showthat;S=r8 (Where € isin radian), : -
vl.  Show that velacity of hoop ralling down on an Inclined plane is; V?—Jﬁ.
vil.  What is meant by mament of inertia? Explain. - - ' :
viil. . Why does a diver change his body positions before and after diving in the pool?
Ix.  Write down two differences between Transverse and langitudinal waves,
X, Explain the terms Crest and Trough, '
Xl.  Why does sound trave| faster in solids than in gases?
Xil.  How are beats useful in tuning musical instruments? Explain,
4. Wrlte short answer to any SIX parts, : !
.l Hows the distaice hetwesn interference fringes affected by the separation betweenth
slits of Young's cxperiment? Can fringes disappear? . i
l.  An ol film spreading over a wet footpath shows colaurs, Explain how does it happen?
fil. Write two differences between interference and diffraction phenomena of light waves,
lv. Describe two causes of power losses in optical fibre during transmission of light signals.
V. WhY'WQUId it be, adv_ant_age_ﬁu.s to use b'ue ”ght Wlth a compound mlcroscopﬁ? -
vi, a;;ﬁc;fic heat of a gas at constant pressure is greater than specific heat at canstant volum
VY NY ' ;
vil.  Goes entropy of a system increase or decrese due to friction? E
oA lecrese due to frlc xplain,
vill. ~ Give an example of a natural process that invalves an increase Inpé?'ntropv'
. Ix.  Define triple point of water and write its equation, AR : ;
ECTION .|l - _ne
Attempt any THREE questions, Each question carries 08 Ma ' 3ol
bl arks
5.(a) What s the difference between Petrol Engine and pe : L
Petral Engine. BIne and Diesel engine? Explain the four i

~ (b) Derive a relation for the time perlod of a sim ple p@hq ulum by using Bimensional analyt

reduce?

T parts:
ment, Explain your ansyg,

d how can [t be
curate measure

-

‘6,(a) What s Troque? Derive an expression for torque due to f 4 i :
(b) A bomber drapped a bomb at a helght of 490m wéén?{ég ngg”gﬁtgnafgﬂg'?hbﬁﬂg}uanm
7. (a) Explain wark done in gravitational field, Also define ¢ '
) A st is established in a stri conservative field, AL
(b) A 5_athpar\; wave is esta In a string whieh Is 120cm long and fixed at both gndilnd
the fundamental frequency, _ .
- 8, (a) Define simple harmanic mation, Prove that the prg]g'ctmn of a particle mﬂV'hE a|0ﬂ§__l
' (b) What is the least speed at which an aeraplane can exeq_ut K -,’.’ad{ullﬂ _
" that there will be no tendency for the pilet t o ae 8 Vertical loop of 1km P57
that there will _e.n y pilot to fall down at the highest point? the dﬂf“'"d
bright fringes will be observed, _ ’
(b) A glass light pipe in air will totally Internally refiect 5 light 'ﬁv Ifits angle of incidence I§ ‘
(Refractive index of water = 1.33) |

was 300 Kmh™, How lang was it In air? A
string vibrates in four segments, at a freque_m:y of 12 '
clrcular path perferms simple harmonic mat|an i
- 9, (a) Discuss the Young's double slit experiment and determine the position where
least 39°. What Is the minimum angle for total Internal refjadsjon If pipe Is in water?
T .S(;anned with CamScannery
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gstion. :
u the magnifying power of convex lens of focal length 10em is:
w7 - (B) 98 (€35 . (D) 11
, ItAB Sin 8= AB Cos the the angle between 1 and B Is:
(A) 30° (B) 45¢ " {e) 60° . (D)180®
| As the speed of object moving through a fluld increases then the drag force
‘experienced by |t: o N
(A) Increasas (B) decreases (C) remalns constant (D) bacomes zero

I In @ Michelson interforometer by moving the mirror through a distance of A/4, the
- path difference changes by: - L .

1 e " Lol
w3 (B)3 | (€) A e (D)2 4
5 The ratio of moment of inertla of dise and hoop st -
w3 @32 - - o3
B - hasthe séame dimensions. '

(A) work and power (B) momentum and energy (C) work and torque (D) b@wer and pressure
1. The louder the sound, the greater will be lts: ' -
(A) wavelength (B) amplitude (C) speed : (D) frequency .
8. IFthe resultant of tws vectors each of magnitude of 'F is also of magnitude 'F
then the angle betweén them will be: :

(Aj3e° . (Bj60° (€so® (D) 120°
9 ____lsderived unit: ' | )
(A) Candela ~  (B) Ampere (C) Kelvin (D) Newton
10. At constant temperature, if pressure Is halved then its volume is: _
(A) constant (8) halved - (C) four times (D) doubled

. _____lIsnonsconservative force. | | |
(A) electric force  (B) magnetic force  (C) gravitational force (D) frictional force
12, Change in entropy of reversible process Is. :

- {A) positive (B)negative’ .~ (C)zero - (D)maximum .
13. The total energy of mass-spring system ls independent of.
- (A) mass of the body S (B) amplitude |
(C) spring constant | (D) nature of material of spring
14, Pull of earth on a mass of 10 Kg on the surface of the earthis: ~
(A)S5 N (B) 96 N o (C97N (D) 98 N
15. One radlan is equal to: C s N
(A) 77.30 (B) 67.3° (C) 57.3° (D) 47.3¢
16, Pascal Is the unit of: o \ =
~ (A) pressure (B) force (C)tension (D) welght
17, Distance between two adjacent crests and t;aughs ist |
(A) A ENE 5 - (b) 27
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2. Wrlte short answers to any EIGHT parts.

l How many nanoseconds are thre In one veaerndulum as a time standa,rd'
Il Give the drawbacks to use the perlod of at%f two vectors.

. State right hand rule for the cross Pmd_”c p

L » B
v, lf.4=;’_3_}+3§ and ang_j+kthenflnd A,

tlon of Its weight?
V. Can a body rotate about Its centre of gravity underhthc?satg obtain energy from bloma;,
V. What is the blomass? Write the names of two metho ] .

Vil. " What |s Aquifer? . ome of Its applications,
Vill. State Bern%ulll's relatlon for a liquid In motion and descrlb;a;m:r that he willfall towards
IX. A person is standing near a fast moving train, |s there any dang var

X, Define freee oscillations and forced osclllations. | briefly
xl.  Can we realize an Ideal simple pendulum? Explain ic oscillators? -
;II. Do?s frequency depends on amprltuc'!f for harmonic ,
+ Write short answer to any EIGHT parts, =~ | '
I Ar; object is thrown vemfgauy %;]awarld.l Dislcuss the sign of acceleration due to gravity,
relative to velocity, while the oblect Is In alr, '
il.. Motion with ccns¥a nt velocity Is a speclal case of motion with constant acceleration, s,
statement true? Discuss. . g . ;
i, - .Whh.;h quantity remalns same at all points on the trajectory of projectile; either velocity
acceleration? Explain, ,
Iv.  Define impulse, Does a moving object having uniform velocity has Impulse? forel
V. Explain how many minimum number of geo-statlonary satellites are required or global
coverage of T.V, transmlssion.
:  Why does a diver change his body positions before and after diving In the pool?
Vil.  Adisc without slipping rolls down a hill of height 10.0m. If the disc starts from rest at the
top of hill, what Is its speed at the bottom? ' :
vill.  Define angular acceleration, Write Its unit,
Ix.  Why does sound travel faster in solids than In gases? ;
X, Asaresult of a distant explosion, an observer senses a ground tremor and then hears the
- explosion. Explain the time difference, : _ ik ]
xl. © What do you mean by harmonic serles? ,
xll.  What Is the effect of density on speed of sound In a gas?
4, Write short answer to any SIX parts, -
I Exfxlaln whether the Young's experiment Is an experiment for studyIng Interferences or
differaction effect of Ilﬁht. . . -
Il What is the function of collimator in a spectrometer?
:Il. Wh\lgdcentralbsp?t ﬂf Newton’ls ring Is dark? ' \
V. Could you obtain Newton'’s ring with transmitted light? |f
different from that obtalned with reflected light? Bt s, would'the RatiEy e
vi glow the light 5I!gna=:#5 transnl'nitted through the optical fipre?
vl ve an example of natural process that Involves an increas I ;
vil. A thermo flask containin miﬁ( a3 a system Is shaken rapldly, D?Jer; tehrg:‘:ﬁ;”ﬁerature of milkrise
r

Vill. Is It possible to convert Internal ena BY Into mechanical ener le,
Ix. - Deflne triple point, what Is triple point of water? e nergy? Explain with an examp

SECTION . |i

Attempt any THREE questions. Each question carrles | 08 Marks,
5.(a) Differentiate between‘freclslon and accuracy with example,

(b) Find the average speed of Nitrogen molecules |n air und L ure
and temperature, : nder standard conditions of press

.E.(a] What are rectangular components, expléln. How a vector |s obt
(b) A truck welghing 2500 kg and Ing with vel
A truck welghing 8 and moving with ve ocity of 21me collld ith tionary &
weighing 1000 Kg. The truck and the car move together 3 €s with a statlo It
common velocity.? . fter the Impact. Calculate the
7. (a) Delflne standing waves. Find the relations forfrequende,_ of
columns, . i o ' _
(b) Aforce (Thrust) of 400 N is required to o erscome road friet|q _
propelling an automoblle at 80 Kmh**, What power must the eﬂgalﬂg glervgelgls%ance
. Bs (a; Derive the relation for ArrEifi;:iaI lGrarItg. dulimwh “velop "
- (b) What should be the length of a simple Pendu 0se perlod |5 1. whe
g8=9.8ms?? What is the frequencT oPsuch a pendulum? s 1.0 second at a place _
9. (a) What'is a bandwidth? Diflcuss the fi?'re opﬁliléﬁ:;l:igé%sg" : _ it
b) Alight Is incident normally on a grating w nes per ¢ uter
! ,wavgelength of a spectral line for which the devlation in a secong Qent'm"te" Comp

) rderis 1507 = .-
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yote: You have four cholces for each objective type questiun as A, B, C and D. The
cholce which you think Is correct; fill that circle In front of that question numbr with
narker o pen._(;uttlng of filling two or more circles will result In zero mark In that

qugstlon- :
g, soap film shows colours due to: -
(A) Interference ~ (B) Diffractin (C) Polarization " (D) Reflection
5. Magnifying power of the lens Is 6 then Its focal length will be:
a4 B)6 (C) 5 ~ (D)4sS
3, The Slunit of product of pressure and volume Is:
*(A) Watt ~(B) Joule (C) Pascal (D) N.m
a. Carnot engine cycle consists of: | e - _
~ (A) Four steps (B) Three steps ~ (C) Single step (D) Two steps
5, Mass Is highly concentrated formof: =~ T |
(A) Inertia (B)Energy . (C)Plasma (D) Charge
6. Dimensions of .JET s same as: '
~ (A) Angular frequency (B) Force - (C) Torque - (D) Time perlod
7. Force of 10N makes an angle of 30° with y-axls, Its x-component will be:
(A) 5N (B) 8.66 CE L 10vVZ N
8. In which quadrant vector ~2i ~3j lles. ' ‘
(A) " : (B) 2" _ (C) 4“.‘ ' (D) 3
9, Distance travelled by iree falling object In flrst second Is:
(A) 4.9m (B) 9.8m (C) 19.6m ~(D)10m
10, Cholce of zero potertial energy level Is:
(A) Surface of the Earth , (B) at Infinity
- (C) Just above the surface of Earth (D) arbitary .
11,200sequalto: - . \ .
(A)0.035rad  (B)0.30rad - (C) 0.35 rad (D) 0,0035 rad

12, Centripetal force is directed along. |

(A) Tangent to circle (B) radlus (C) axis of rotation (D) x-axis
13.Terminal velocity of a particle in the fluld depends on: ‘ -
" (A)Nature of fluld : . - (B) Acceleratlon of particle

(C) Force of particle ~ (D) Angular velocity of particle

14, Radar system Is an application ofi . | |
(A) Electric effect (B) Doppler's effect  (C) Magnetlc effect | (D) Chemlcal effect

15-E and J-—'E.Ihas same. : S |
“(A) Numerical value (8)Units  (C) Damping. (D) Time perlod

16. On loading the prong of tuning fork with wax, the frequency of sound: -

' : (B) Decreases

(A) Increases - (D) Perlodic increases and decreases

(C) Remains same

17. Fringe spacing Increases If weuse: . | |
~ (A) Lowest order (B) highestorder ~ (C)red light - (D) blue light
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2. Write sh ' ' p B2 1)
short answers to any EIGHT parts, | 8 +4].

:I Fll;d unit of vectors In the direction of \.!@I.r:tcl(li‘ifl ! ﬁe.-:xample
¢ What do you mean by sclentific notatlons? Give 0 y e of error
1. Tnneitf,er'iodlof asim Jle pendulum |s measured by stop watch. What typ Or8 are
- Possible In the time perlod? '
v Differentiate between base units and derived units with examples.
Ve Calculate the number of seconds In one year. v
::i \évrfilte brileflv aboutdBalllslic Mllsslle.
‘ eline viscosity and give Its unlts,
viil.  Explain the circumstance In which 7 and dare: (1) In paraltel. (ll) are prependicular.

X Vector A lies in xy plane. For what orlentations will both of its rebcta'ggmggcompoﬁems be
negative and for what orlentations, its rectangular components be p e -
. Describe Newton's second law of motlon in terms of mt_!ﬁ‘lt‘f_“u_'l"i(, ball with figure
Xl Explain briefly how the swing Is produced in a fast moving crlc elt.. - gure.
;fl. &Efiiné ositive and negative acceleration along with thelr directions.
o+ Write short answer to any EIGHT parts, _ - . .
Il Calculate the work done i Kilo jouls n lifting a mass of 10kg, through vertical height of
om. : it e
ii. A boy uses a catapault to throw a stone which accldently smashes a green house window,
...  Discuss the possible energy changes. '
il Convert 1.4kw into joule/sec.
.- Prove that 1 rad=57.3°,
=¥,
it

V. - Show that for a body attached with a spring d

vi. - Can we realize an ideal simple peridulum? )
vil.  Why does sound travel faster In sollds than in gasses?
viil. What are the uses of beats? g ' , _
ix;  What is meant by moment of inertia? Explain its role In angular motion.
X.  How artificial gravity is produced in a satellite orbiting around the Earth,
l,  What happens to the period of a simple pendulum If its lerigth Is doubled?
xil.  Differentiate beteen mechanical waves and électromagnetic waves, :
4, Write short answer to any SIX parts, .
I Under what conditions two or more sources of light behave as coherent sources?
il How would you manage to get more orders of spectra using a diffraction grating?
Al Can visible light produce interference frinﬁes? Explain, '
ivi How the light signal is transmitted through the optical flsre? ,
V.  Why would It be advantageous to use blue light with a com pound microscope?
vl -aﬁlﬁﬁgfc heat of a gas at constant pressure is greater than specific heat at constant volume.
~ Vil 18 it possible to construct a heat engine that will not expel heat Into the atmosphere?
vill.  Can thle mechanlcal energy be converted completely Inte heat energy? If so give an
- example. . . ; .
It  Define isothermal process and adlabatle process,
L _ SECTION - I
Attempt any THREE questions. Each question carries 08 Marks, : : _
5.(a) How can a vector be resolved into its rectangular components? How a vector Is determined
if its rectangular components are given? - - .
(b) Afball ig' tlTrawn with a speed of 30mS™ In a directin 60° with horizontal, Calculate the range
of the ball, . .
6.(a) Define absolute potential energy. Derive an expression for the absolute poter oy o the
‘ J surface of the Earth, considering r=R(Radius of the Earth). te potential ehargy an
(b) A body of moment of nertia 1=080Kgm? about a fixe axis, rotates with a constnt angular
. velocity of 100 radS.Calculate its angufar momentum L and the torque to sustain this motlon.
7.(a) What is “Carnot Engine”? Derive formula for its effeciency. .
(b) How farge must a heating dust be if air moving 3.0mS™ along It can replenish the air in a room
i - 0f 300m* volume every 15min? Assume air's density remains constant,
8. (a) Derive Newton's formula for velocity of sound inairand edes_cfib_&_the correction made by Laplaee: _
b) A simple pendulum is 50cm long. What will be its frequency of vibration at a place where g=9.8rm5??
9. (a) Explain Young's double slits experiment. Derlve the relation for Pasition of mth bright and
dark fringes from the center of the screen. - g o
(b)A telescope is made of an Ob{e‘cltivé of focal length 20cm and an eye plece of 5.0¢m, both
convex lenses. Find the angular maghification. gy

—1
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ach objective type question as A, B, C and D. The
fill that circle in front of that question numbr with
Wo or more clrcles will result In zero mark in that

je: You have four cholces for o
olce which you think Is correct;
garker of pen. Cutting of filling ¢

ué!ﬂbﬁ
(, Light vear Is the unit of:
(A) Light (B) Time - (C) Veloclty (D) Distance
y- The quantity 2. 3%10° can be Written as: - R |
(/00023 . (B)0.023  (€)0.23 . (0)2.3
3, Rectangular components have angle between them ls:
(A) 30° (B) ase (€) goe (D) go®
i, Cross=product of ] £ Is: _
(A) Zero @1 (c) i (0) =i
5, Impulse has same unit as that of:
(A) Force (B) Energy (€) Mass (D) Linear momentum
6, Scalar product of force and velocity is:
(A) Work (B) Power (C) Energy (D),Aﬁcele%etlon
1. In rotational motion analogous of force is: - )
(A) Torque (B) Inertia (C) Velocity . (D) Momentum

8. Orbital velocity of a satellite of mass “m,” orblting around earth of mass “M” is:

() = (8 % (0) /gR
9. Equation of cuntihulw gives conservatlon of: “ T .' g
(A) Energy (B) Power -(€) Mass ' (D) Density -
10, Produict of area of cross section, velocity _and time gives:
. |A)Volume (B) Density (C) Mass (D) Weight
11, Product of frequency "' and time "t" Ist '
(A) 1 (B) Displacement ~ (C) Velocity (D) Amplitude
12.1f string vibrates In "n” ioops, the wavelength of stationary wave will be-
NE . (B) = (Cl e ' (D)
13. Speed of sound In vacuun-'_._is‘. N : CTE
W (e 333= - (€280 (D) Zeto
14, Angle between ray of Iightand wave front is: N Ml
(A) Zero (B) 60° (C) 450 . (D) 90°
15, Near polnt for a personisat: . | Y
Tl zgcm (B) 25mm (C) 25nm (D) 25dm
16, Average translational K.E of a gas moleeule:g % - -
W3kt Bk ‘2@_1-"_._- e _itT 1
1. can only be 100% efficlent It its cold temperature is:
?:) "éi"' et e - (0100 (0) 100°C
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SECTION -1
2. Write short answers to any EIGHT parts.
I Write the dimensions of ressure and density.
i ?:Jﬂrar:t:dlar;.and steradf:im. itud c" their sum be zero? Explain.
' ctors have unequal magnitudes. Can _
Iv.  Suppose the sides o?' aqé;osg:i gglvgon represent vectors arranged head to tall. What s th,
g SGl.llm tt:f th?se vectors? tact danands.’ = : i
y ve two factors on which turning effect depends. '
V. When a rocket re-enters thte atmgsphere, 'tg nose cone becomes very hot. Where does this
heat energy come from? oo W '
vil. Deflne law of conservation of energy. - )
it;lll. Exellain the dlfferf?nce between laiminar flow and turbulent flow. ;
. efine venture effect, Also write its relatlon. - . . lon
X« Ifa mass spring system Is hung vertically and set Into oscillations, why does the motion
eventually stop? ' '
xl. - Describe some common phenomena In which resonance plays an important role,
xll. . Defien ;;erlodlc motion, Give example, 3 = _
3. Write short answer to any EIGHT parts, - :
L Atwhat point or polints In Its path does a projectile have its minimum speed, its maximum

speed? .

Il. Can th:': velocity of object reverse the direction when acceleration is constant? If so, glve an
example, <

. .The horizontal range of projectlle Is four times of Its maximum height. What Is angle of

" Brc}lection? . -

V. e

ne ballistic fligfht and balllstic trajectory?

- ¥ When mud flies off the tyre of a moving bicycle, In which direction does It fly? Explain,
-Vl Why does a diver change his body positions before and after diving In the pool?
- Vil.  Differentlate between real welght and apparent welght.
Vil.  How many radlans are there In 2 degreeg
~Ix,  Explain the terms crest, trough node and anti-node,
X.  How are beats useful In tunfng muslcal instruments?
- Xl Why scund travel faster In hydrogen than in oxygen?
il What do you mean by sonar technique? Explain briefly,
4.  Wrlte short answer to an?; SIX parts,
l. How would you distinguish between un-polarizad light and polarized light?
Il.  Anoll film spreading over a wet footpath shows colours, Explain how oes It happen?
Il Under what conditions two or more sources of light behave as coherent sourcesf '
lv.  Why would it be advantageous to sue blue light w
v, Differentlate between linear magnification and angular ma nification, '
vl Why does the pressure of a gas in a car tyre increase w en it Is driven through some distance?
vil. Is it possible to convrt Internal energy Into mechanical energy? Explain with an example.
Vill. ' Does the entropy of a sytem increase or decrease du to friction? xplain briefly
Ix.  State first law of thermodynamics, . '
' _SECTION - I _
Attampt any THREE questions, Each question carries 08 Marks.
5.}5)' Derive Boyle's law and Charle’s law from the pressure of a

un
determine the powers of rand v,

G.sa; Define vecotor product. Write anr four characteristic ofvectr.product
b) A 100g golf ball is moving to the right with a speed of 20ms-1. |t makes a head on collision

with an 8kg steel ball, Inltially at rest, Compute velocities of th -
7. (a) Discuss the Inter-conversion of potential and kinetic en ¢ Dals after colision,

ergy In abs '
discuss the effect of air resistance, 8y In absence of alr friction, Also

(b) A statlonary wave Is established In a string which is 120cm long and fixeq at both ends. The

string vibrates in four segments, at a frequency of 120H;z, Determine
the fundamental frequenc ts wavelength and

8. (a) What Is simple pendulum¥'5how that motion of simple peng

ulum s si , Also
derive expression for Its time perlod. | mple harmonic. A
(b) iq grargophone record turntable accelerates from rest to an angular velcotly of 45 rey,/min
n 1.60s,

What Is Its avera?e angular acceleration? .
9. (a) What Is simple microscope? Discribe its construction, working ang also derive the relation
5) fo”r Irtf “?i”"’a"g’a“”:ﬂf"iﬂ"' t ally on grating having 3000 lines What
A light of A = 589nm Is Inciden  norm Per centimeter.
! Is the highest order, the spectru&;ﬁobtalned with this gratﬁm?

— ) e e
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s will result In zero mark In that -
- question. - : '
1, The unit Vector in the direction of 7 Is:
~ A R coa A e
W A= (8) A= A7 © =4 D) A=4
: / A

-2, Ameasurement taken by Varnler Calllper with least count as 0,01cm is recorded as
0.45¢m, It has fractional uncertainity:

(A)001 - (B) 0.02 (C)0.03 (D) 0.45

The numerical value of constant In any formula canot be determined by
dimensional analysis, however It can be found by:

lALAd_Eljtlon (B) Physical Quantities (C) Experiments (D) Uncertainity
4, If Ax B Iis along y-axis, then A and 3 are In: :
~ (A) x-y plane (B) y-z plane (C) Space (D) x-y plane
5. Angel 30° Is equal to; '
(A) % rad (B) % rad (C) %réd (D) % rad
6. One watt Hour Is equal to:
(A) 3.6 MJ (B) 3.6 KJ (C) 36 I (D) 36 M)

7. Everythig In the vastness of space Is In a state of:

(A) Rest (B) REstillinear Motlon (C) Prepetual Motlon (D) Projectlle Motion
8. The Rotational K.E. of Disc Is equal to: -

(A)i- mv? (B)% mv? (_C)i- Iw? D) Iw?
9. If the Initial Phase ls%then displacement of SHO Is: :

(A) x = x% Sinwt  (B) x = Sin wt (C)x=xoCoswt (D) Zero

10. Bernoulll's Equation hased upon Law of Conservation of: _
~ (A) Mass (B) Linear Momentum(C) Angular Momentum (D) Energy
11. A 20 meter high tank is full of water, A hole appears at its middle. The speed of efflux will be:
(A) 10 ms? - (B)14 ms? (C) 11.5 ms™? (D) 9.8 ms?
12, When an observer Is moving away from a statlonary source, sending wave

swith
spee v, the waves received by him at th_e rate of: i

() =52 (B) =5 O7= - D=

13, The magnlifying power of a magnifying _glass Is. . )
1- (B)1- ©% LTS

14, If the temperature of sink Is equal to absolute zero, the efficiency of heat engine shoulde be:
(A) 100% (B) 50% : (C) Zero (D) Infinity

15. When a Transverse Wave travelling In rare medium, Incident on densér medium
after reflection phase changes by:

(A) 360° (B) 180° (C)90° : (D) 0°

16. !f Coforagasls 1} thesnR the value of C, will :-:Re: '
(a3 ®) > €5 (D) R

17. Polarization proves that light waves are: _
(:) Longitudrna! (B) Stationary (C) Matter (D) Transvers
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2. Write short answaers to any EIGHT parts act,
L Show that Elnsteln Equation E=mc? Is dlmanslonﬂmgg:tralnltv.
Il Glven that V= (5.2:4 0.1) volt. Find Its percentage -
. What Is a Unit Vector? Give Its formula, der the actlon of Its welght? Explain,
v Can a body rotate about Its centre of gravity un “I" a7 DISCUSS. '
Vi S“’f}‘““‘ magnitude of a vlecflor hhave a r;(e g;l:e valu e,
vl.  Defien or the wor : 1o0t, Where do
vil, Whenna(:g::iélts Irr:aggtrg:-?t%e atmosphere, Its nose cone becomes hot | @5 this hey
il En?irgy gnmepfmm? s § | s
+  Define Drag Force. tsformula, - -
X Two row bosty meéxﬁri\éeparallel in the same directlon are pulled towards each other,

Explaln, e :
X Dcfes the Acceleration of a Simple Harmonle Osclllator remaln constant during Its metion)

Is the Acceleration ever zero? Explaln, vesiilatiane. wh s the |
¥l If amass spring system Is hung vgr'tlcally and set Into oscillations, why does the motion
' eventually stop? - -
;H- w?ge two characteristlc of Esilgiﬁil‘e H?trmdnic Motion.
) tite short answer to any € arts. , SRR A s p—
I Explain the condition in w*ﬂ-:h velot:zity v is zero and aceeleration of a car Is not zero,
Hi gegﬁé :Sﬂl'atléd Sylﬁeriﬁ. Gix.;e Its example. |
i efine Impulse. Glve its unlts. . AL U WP o
Vi At wfc‘;at pgint or points in its path does a projectile have its minimum speed, it maximum
" speed? - - .
V. Explian what Is meant by Centripetal Force? Give its formula.
vi.  Show that Orbital Angular Momentum is given as Ly = mvr. -
vil.  Give one practical application of the Rotational Kinetic Energy. _ "
vili.  Why does a Diver change his body position before and after diving in the pool?
i%  What is the effact of pressure of the Medium on the speed of sound?
X, Differentiate between Transverse and Longitudinal Waves.
¥l Explain why sound travels faster in Warm Alr than Cold Alf?
xit. Exaplian the term Nodes and Antinodes.
4, Write short answer to any SIX parts.
N For what purpose Huygen's Principle Is used? - '
i, How would you manage to get more orders 6f Specira using a differaction grating?
lll: " An oil film spreading over a wet footpath shows colours. Explain how does it happen?
Iv.  Ifa person was looking through a telescope at the full moon, how would the appearance of
the moon be changed by covering half of the objective lens? .
v.  Define Resolving Power. Give its expréssion.. 34 '
vl.  What happens to the temperature of the room, when ah alr conditioner is ieft runnlng ana
‘table in the middle of the room? ,
- vli.  Isit possible to construct a heat englne that will not expel heat into the atmasphere?
vill.  Carnot Cycle provides the basis to define a temparature scale that |s Independent of
- material propertles. Explain, - o
Ix. ~ Define Entropy. Explian In terims of Second Law of Thermodynamics, -
< _ SECTION - |
Attempt any THREE questions, Each question carries 08 Marks,
5.(a) Dﬁﬂ?e Mﬁlar "Sjpejﬂclfﬂﬁ eratstof Galses alnd prove that the relation C; = ¢, = R,
b) The length and width of rectangular plate are measurad to he 12 3 an
(. ) respectively. Find the corfact area of the plate, tobe 15.3 and 12,80 em
6:(a) State and explain law of Conservation of Linear Momentum, 4
b) Aload of 10 N is suspended from a clathes line. Thig distorts the line so that It makes an
. angle of 15° with the horizontal at each end, Flnd tha tenslon in the clothes llne.
7. (a) Prove that the work done is independent of the path followed Ir Gravitational Eleld.
b) An Organ Pipe has a length of 50 cm. Find the frequancy of Its fundamantal note andthe
Rext harmonic when it is open at both ends, - e
8. (a) Discuss the energy consefvation in SHM, : .r B :
~ (b) Calculate the angular momentum of a Star of Mass 2 x 10% Kg and radius 7.0 x 10° K.
‘9, (a) What is interferenice of Light? Discuss the Young’s boubla §|jt Experimenit. Also Derlve the
relation for Fringe Spacing. - : _ ac
b) An Astronomical Telescope hav ﬁglmﬁﬂﬁifvlﬂg-pcwer of 5 consists of two thin lenses 24"
apart. Find the Focal Length of the lenses, o
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Note: You have four cholces for o

ach objective type question as A, B, C and D. The

fill that circle In front of that question numbr with

cholce which you think |s correct;
marktel::nﬂr Pan. Cutting of filing two or more circles will result in zero mark in that
question,

1- The ratio of 1 femtometer to nanometer Is: .

(A)10°® ' (B) 1068 (C) 107 (D) 10°
2- Inthe Tr:zlat_llon of F=67tm1'v, Dimension of coefficient of viscosity n Is:
‘ (A) JM LT (B) (ML2 T (C) [M’l L.-1T] ; D) ML-IT-II
3- I F = (21 +4))N; d = (I +2)) m work done Is; ' '
(A) 13 (8) 18) (Czerc ~ (D)-18)
4 The sum of two prependicular forces 8 N and 6 N s:
(AN (B) 14 N (C) 10N, ~(D)-2N -
5. The distance covered by a freely falling body in first 2 seconds, wihen its initial
velocity was zero; | A ' :
(A)9.8m . (B)39,2m (C) 19.6m (D) 4.9m
6. Value of solar constant is: : .
(A) 1.4 Wm? (B) 1400 Wm?  (C) 14 kWm™ (D) 1.0kwm?
7_. Relation between the speed of disc and haop at the bottom of an incline |s:
(A) Vaise = J-%Vh_oop } ~ (B) Vgise = \Evhm
(CV4ise = \Evhoup (DWVaise = 2Vh00p.
~ 8. 2revolutlons are equal to; - :
(A)  rad (8) 325 rad ~(C)2m rad (D) 4 m rad
9, Terminal velocity Vi is related with redius r of spherical objects as:
(R Vy o 1 (B) Veek (€) Vs = OV
10. The unit of % pV¥in Bernoulli's equation is same as that of: SRR
(A) Energy (B) Pressure (C)Work (D) Power |
11, Base units of spring constant Is: o _ :
(A) kg''s (B) kg ms? (C) Kg ms™ - (D)Kes?
12, Speed of sound at 0°C, In alr Is: ; e
(A) 332 ms. (B) 280 ms™ (C) 1400ms? (D) 5500 ms™
13, Two |dentical waves moving In same direction produce, | \
(A) Interference (B)Beats .~ - (C) Stationary waves (D) Diffraction
14, Bragg's equation Is: S ST )
(A) 2d sin @=nz (8] d sin@ =nA (©dsinB=n;  (D)dsinB=2n
15, If f,;= 100 em fe=5¢m length and magnifying power of an astronomical telescope |s:
(A 0.05cm;20 (B95cmi20 (C)20em;500  (D)105em;20
16 ﬁoot mean square velocity is related to the absolute temperature of a ideal gas as:
LI rw - " E 1 . 3
(A)Vime T - (B) Vims XT? Q) VmxNT - (D) Vimek 2
17.1f P= Pressure ; V=Volume of a gas PAV represent: - e ,
(A) Work (B) Denslty (C)Power . (D) Temperature
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'2. Write short answars tb any EIGHT p-ir%-
i Write down the two uses of dimensjonal analysls.
’ hat are the characteristics of an Ideal standard?

:2 l[; -‘;I= 4/ -4|j » What Is the orlentatlon of A': o

" re.ne resultant vector and component of a vector. :
Vi The magnitude of the sum of two l\::rer.trzrs |s zero. What are the conditions todget this?
vi. Acarls moving along a circle of radius r, it completes four reuolutlons an 2 Exol

. teminates Its Journey at starting point. How much work Is done brt e car !? ain,

:}III EO‘T Ienel:gy Is obtained by water waves and what Is the source of this energy
* ZXPlain the term systolic and diastollc pressure. -
IX.- Two row boats mnvrng arallel In the watfr are pulled towards each other. Explaln why?
X. Is an]y relation exlstecfbetween damping and resonance? Explain. _
Xl. - In refation to SHM, explain the equation y=A Sin (wt+ @), -
xil. A mass-spring system is vibrating with amplitude 10cm. Find its K.E. and P.E at
equilibrium posltion, when spring constant Is 20 Nm*™.
3. Write short answer to any EIGHT parts.
I, What Is the difference between uniform veloclt{v and uniform acceleration?

:  Show that time rate of change of momentum of 3 body equals the applied force,
i. A 1500 kg car has its velocity reduced from 20ms™ to 15ms! |n 3.0 seconds. How
large was the average retarding force?

iv. Canthe velocity of an object reverse the direction when acceleratin is constant? If
50, glve an example. ' ' ;o |

V. Write down the uses of telecommunication satellites.

vi.  Showthat 5 =r@ where S = Arc len th, r = radius of the clrcle, 8= angle in radlan?

vil.  What do you mean INTELSAT VI? What are the frequencles on which It operatas?

vill. A dlsc without srlm:ing rolls down a hil of height 10.0 m. If the disc starts from rest
at the top of the hill, what Is the speed at the bottom?

IX.  How the speed of sound change with the density of the medium?

' ' X Apipe has a length of 1 m. Determine the frequencles of the fundamental, If the

SECTION - I
Attempt any THREE questlons, Each question carries 08 Marks, : :
' 5.(a) ﬁmva the molar speclfic heat of a gas at constant pressure C |s greater than molar specific
(b)

pipe Is open at both ends. Speed of sound = 340 ms-,

xl.  State Doppler Effect. Write down its one application.

xll. How Doppler Effect can be used to monitor blood flow?

4. Wrlite short answer to any SIX parts.

l What Is Bragg’s law? Derlve Bragg's equation,

il Explain whether the Young's experiment Is an experiment for studying Interference or
differactlon effects of light. ' -

lll.  How would you manage to get more orders of spectra durlng a diffraction grating?

Iv.  Write two differences between angular magnlfication and resolving power.

V. How a single bi-convex lens can be used as a magnifylng glass?

vl  Derlve Charles’ law from kinetic theary of gases. :

vil.  Justifyl Work and heat are similar.

vill. - Show that: Change in entropy is always positive.

Ix.  What happens to the temperature of the room when an alr-conditioner Is left running on a -

table In the middle of the room?

eat at constant velurmie Cy by an amount_eq#J_a to universal gas constant A
Suppose, we ate told that the acceleration of a particle moving |n & elrele of radius ¢ with
unﬁ'orm speed v is proportlonal to seme power of r, say 7, an Some power of v, say v™,
determine the powers of r and v, _ _
6.(a} Explain the method af vectar addition by rectangular COmMponents, .
b) Atoot ball Is thrown upward with an angle of 30° with resPe:t to the harlzontal, To
-, throw a 40m pass what must be the inltial speed of the ball?
7. (a) Define absolute potential enerng. Derlve relatlen for absolute P.E. of a body af mass m.
A stationary wave Is established In a string which Is 120 em |ﬁﬁ§ and fixed at both ands,
The s'trln vdbrates'th} ;our segments, at & frequency of 120 Hz, Determ|pa Itg wavelength
and the fundamental frequency. T B )
: firie SHM. Prove that total enefgy refialrs eonserved In rriass-spring stem, ascillating with SHM.
. (ﬁ’ E%ﬁg?nsgphﬂné record turntable accelerate from rest to an angular veloeity g?%
Lir1,60 s, What Is Its average angular acceleration? Ty
9, (a) What Is compound microscope? Describe its eonstruction and working alse calculate

: (b)!ltrﬁ 21 gg&ljfllgaslt;f gﬁperlman’t the secord arder maximum oceurs at 8= 0,250, The wayelength

Is 650nm. Determine the slit separation. _ -

5.0 rev min°

P ——
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A, B, Candp
ote: Yau have four choices for each objective type question as A, B, 1 D, The
choice which you think Is correct; flll that circle In front of that question numby With

marker or pen, Cutting of filling two or more circles will result In zero -mark |n that
question, ' J '
1. The term “phg” in Bernoulll’s equation has the same units as:
2. An Ideal gas performs 10) of work while expanding adiabatically. The change I |ts
© Internal energy |s; o ,
- A)10) (8)-10) (C)100) (D) =200
3. Average translatlonal K.E, of a gas molecule |s: ' : _
3 [ -
(A) SM -(B)SM (C)EM | (D)M_
4. The K.E of an object of mass "m" [s “E" its momentum will be:
; . ? N ‘e . a i -
(A) 2 Em (B) 2l (c) -\%h’m 0) v2tm .

‘5. The f’EqUénCY of waves produced in microwave oven |s;

(A) 1435 MHz  (B) 2850 MH:z (C) 2450 MHz (D) 4250 MHz
6. Theincreasein ve

| locity of sound in air for 1"¢" rise in temperature is:
(A) 61 cm/s (B) 0.61 em/s (C) 8l m/s - (D) 1,61 m/s
7. The ratio of velocity of disc to velocity of hoop is; : o
> - 4 ) ,
A= = B~ o) 4
: 7 A | (€) 7 _ (D) 71,0
8. The wave length of nth mode of stationary waves in closed pipeis:
2/ 4/ ' |
e ()
" _ 2n=1 i 4]
Tt 1rev/m|n|s equal to: - &

W rad B Eradls Q) Epad s
e 0 15

. ; (D) 27 rened 1 o
10. If Initial velocity of projectile becomes doubled, The

time of flight o
(A) 4 times ~ (B) Half (C) 2 times (BD) Bfll:rl]gst:‘ome _
11, Helght of projectile Is maximum at an angle of projectian of; ' ]
(A) 45" ~(B) 60" _ (C) 30" (D) 90"
1Z| fl{AX{)__‘ N i P
[ S ) I B (cy / )0

13, If two nan-zero uec—tors_,-i& fiare parallel ta each other then:
(A) 00 =0 (B) [Ax|=an Q) Qb= .p

14, The uncertainty in the time period of a vibrating hody [s: -

(A) least count x No.of vibrations (B) least count + Ng, of vi ;
(C) least count + No.af vibrations (D) least count - Ng, gif:ilhb:aa;llg:;
15, Which pair of physical quantities have same dimensions? .
(A) work and pawer (B) momentum ang impulse
(C) force and torque (D) momentum and farce
16. Refractive Index of water Is; :
(A) 1.5 (B)1.33 - (€)1.0

- {B)1.2
17, The fringe spacing is the greatest for! B
(A) Bluegllgh': (B) Yellowlight  {C) Green light (D) Red light

—
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SECTION - |
Write short answers to any EIGHT parts.

: Fxl :
L check the correctness of the relation v = X" wherevis the speed of transverse wave

- on a stretched string of tension F, length / and mass m.

. Does? dimensional analysis give any information on constant of proportionality that may
i appear in an algebraic expression? Explain. -

i Add the following masses given in K” upto appropriate precision. 2.189, 0.089,11.8 and
5.32. :

. Thevolume of sphere V= 47.689 cin’ with 1.2% uncertainty. What is the correct range of
volume measurement? _

v.  Suppose the sides of closed polygon represent vector arranged head to tail. What is the
sum of these vectors? - -
v. Provethat'AB=AB +A B +AB,
i \fall the components of vectors 4 and A, were reversed, would this alter A x A?
viii.

Define Law of Conservation of linear momentum and write its mathematical form,

ix. Exlalain the difference between elastic and inelastic collisions. Explain how would a bouncing '
ball behave in each case? Give plausible reasons for the fact that K.E. is not conserved in most cases.
x. Derive an expression for the time of flight of projectile.

xi. What happens to the velocities of two badies after collision when alight body collides with
a massive body at rest for elastic collision?

xii. 'Ewci row boats moving parallel in the same direction are pulled towards each other.
xplain. : |

3. Write short answer to any EIGHT parts. '

i A gir|l clrdojps a cup from a certain height, which breaks into pieces: What energy changes are -
involved: . ;

ii. Showthat lkWh=3.6x10°J

ii. What doyou mean by variable force? Give its two examples.
iv.. Showthat v=rw o o m
v.  Whatis meant by moment of inertia? Exglam its significance.

vi. When mud flies off the tyre of a moving bicycle, in what direction does it fly? Ekplain.
vii. \aﬂ!hat lsfmear_}t by phase angle? Does it define angle between maximum displacement and
riving force?

-viii. Defin€ resonance, write one advantage and one disadvantage of resonance.
ix. Differentiae between free and forced oscillations.

X. lsit possible for two indentical waves travelling in the same direction along a string to give
rise to a stationary wave?

N, How temperature and density of the medium effect the speed of sound?

xi. What happens when a jet plane like Concorde flies faster than the speed of sound?
. 4, Write short answer to any SIX parts. :

1. How is the distance between interference fringes affected by separation between the slits
~ . of Young’s experiment? Can fringes disappear: RS

i.  How would you manage to get more orders of sgectra using diffraction grating?.
i, What are Newton's rings? How they are formed -

iv.  Explain the difference between angular magnification and resolving power of an optical
" instrument. -

.~ What is meant by least distance of distinct vision? Yl
vi.  Why does the pressure of a gas in a car tyre increases when it is driven through.some -

distance?

vii. What is meant by reversible Froces.s? Give its example.
vii. Write down the postulates of kinetic theory of gases, : .
IX... - Specific heat of a gas at constant pressurgﬁ%t‘e_%ebr‘thﬂn specific heat at constant volume. Why?
' Attempt any THREE questions. Each question carries 08 Marks.
5.(a) escnybe the method of addition of vectors by rectangular components.

o Y =1 2 B - . e
b iohine 2500 K. and moving with a velocity of 21ms™" collides with stationary car
( }%vterrgchklr?éei Ianr}lg Th% truck and the cgar move together after the impact. Calculate their
6.(a) 6%?&??&%:&33 Iyétential EnerFy. Derive relation for absolure P.E of body of mass “m” at
distance “r” from the center of earth.

b)Find the temperature at which the velocity of sound in air is two times its velocity at 10° C.
1. lIi's equation. s , -
{%ﬁsﬁﬁgﬁ.‘;?h"é ?e"aes? ES&%‘& at wﬁich an aeroplane can execute a vertical loop of 1.0 km radius
so that there will be no tendency for the pilot to fall down at the highest point. - :
8, (a) State first law of thermodynamics and explain: (i) 1sothermal Process (ii) Adiabatic Process

i
(B)'A simple pendulum is 50cm long. What will be its frequency of vibration aL( a place where

K (a)"gaﬁﬂ'a%g’tsh; ?speed of light by Michelson’s methad. - ol ¢ |
b) Yellow sodium |ight.§f.waveleng'_th 589 nm, emitted by.a single source passes through . -

o o cdlits 1.0-mm apart. The interference pattern is observed on a screen 225 cm -

away. How far apart are two adjacent bright fringes? = =
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Note: You have four choices for each objective -M;::)r?t of that question numbr
choice which you think is correct; fill that u:zledlrréles will result in zero mark i thay
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marker or pen. Cutting of filling two or m _ ,
question.

ed pipe is:
1. The wave length of nth mode of stationary waves in closed pip

4]
e A (0) =
(A)g.{ - (B)ziT | (C); _ : 2n+1
' n n= .
2. The ratio of velocity of disc to velocity of hoop is: 4
2 4 e 2 D)=
(W= (8) —= S Al 3
NG B 3
3. 1rev/minis equal to: _ - :
_ /s

(A) %rud!s (8) f—o—md!s () srad /s D) 2z rad /5
4. Ifinitial velocity of projectile becomes doubled. The time of flight will become:

(A) 4 times (B) Half (C) 2 times (D) 8 times
3. If two non zero vectors Ax B are parallel to each other then:

(A) AB=0 (8) |74.§]=A3(c1 AB=4B (D) 4.B=1
6. .r(;c X ;) =

Y © “ s (D)o
7. Height of projectile is maximum at an angle of projection of: ,
~ (A) 45° (B) 60° . (C) 30" (D) 90°
8. The uncertainty in the time period of a vibrating body is:

(A) least count x No. of vibrations (B) least count + No. of vibrations

(C) least count + No. of vibrations

(D) least count — No. of vibrations
9. Which pair of physical quantities have same dimensions?

(A) work and power

" (B) momentum ang impulse
(C) force and torque - (D) momentum and force
10. The fringe spacing is the greatest for- :
(A) Blue light (B) Yellow light (C) Green light (D) Red light.
11. Redfractive index of water is: . :
(A) 1.5 (B) 1.33 (C) 1.0 (D) 1.2
12. The term “phg” in Bernoulli’s equation has the Same units as: :
(A) work - {B) energy (C) pressure - (D) flow rate
13. An ideal gas performs 10) of work while expanding adiabatically, The change inits
internal energy is: T St _
(A) 10) " (B)-10) - (€) 100 (D) 200
14. Average translational K.E. of a gas molecule is; | ;
{A) %KT «- + (B) -;—KT (C) %KT (D) KT
15. The K.E of an object of mass “m” Is-“lg”, its momentum wj| be:
\ |
(M2Em (8) -zf- . @y Em (0) V2mE
16. The frequency of waves produced in microwave oven is: .
~ (A) 1435 MHz. (B) 2850 MHz (C) 2450 MHz (D) 4250 MHz
17. The increase in velocity of sound in air for 1°C in termperature js. -
(A) 61 cm/s (B) 0.61 cm/s (C) 61 m/s D) 1.61ms
= - __-'-'""---._______
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5, Write short answers to any EIGHT parts.

I C_he‘:k the correctness of the relation v = JF—XI where v is the speed of transverse

wve on a stretched string of tension F, length ["and mass m. .

. Does a dimenstional analysis give any_inf i ionali
i Does 2 et in an Slgebram E_xpgressiorY? Ex%rlg?gpon on constant of proportionality that

il ?ﬁd St_gez.following masses given in Kg upto appropriate precision. 2.189, 0.089, 11.8

. — . S . i
v. g?%&%%?%%;gﬂbggeﬁ#?'689 cm” with 1.2% uncertainty. What is the correct range

v. Suppose the sides of closed i i
v thgsum I S oS08 polygon represent vector arranged head to ttail. What is

| vi. prove that .I.B=A B + A B +AB, .

* i “4 all 1the components oi vectors 4, and 4, were reversed, .how would this alter
Axd,. 3 : :

1 2
viii. Define Law of Conservation of linear momentum and write its mathematical form
. Explain the difference between elastic and i i isi i )
A & bl Hehave I sath ceet and inelastic collisions. Explain how would a
x,  Derive an expression for the time of fiight of projectile. :
xi. What happens to the velacities of two badies aiter collision when a light body collides
~ with a massive body at rest for elastic collision? R . ) :
xii. - Two row boats moving parallel in the same direction are pulled towards each other. Explain.
3. Write short answer to any EIGHT parts. g '
i. gr%%%?\?esda?cw from a certain height, which breaks into pieces. What energy changes

& Show that 1kWh=3.6x10°J. _ _

ii. ~What do you mean by variable force? Give its two examples.

iv. Show that v=ra. o

v, Whatis meant by moment of inertia? Exgl_ain its significance. . :

vi, When mud flies off the tyre of a moving bicycle, in what direction does it flg_? Explain.

vii. What is meant by phase angle? Does it define angle etween maximum isplacement
. and edriving force? : : _ . )

viii. Define resonance, write one aduantage and one disadvantage of resonance.

ix. Differentiate between free and forced oscillations. o : .

x. Isit possible for two indentical waves travelling in the same direction along a string to

%IVE irse to a stationary wave -

ow temperature and density of the medium effect the sriaeed of sound?

© X, 34 40
han the speed of sound?

" xii. What happens when a jet plane like Concorde flies faster
4. Write short answer 0 any SIX parts. _ ] e
i" How is the distance between interference fringes affected by separation between the
. slits of Young's experiment? Can fringes dlsap]pear? . ~ 00 .
ii. How would you manage to get more orders o sgectra using diffraction grating:

iii., What Newton’s rings? How they are formed? . )
iv. Exp?airawrfhe%ifference Eetween angyular magnification and resolving power of an optical

v msﬁrttlment. t by least distance of distinct vision? : : '
i th dlggget?'\ré pr\:ass%re of a gas in a car tyre InCreases when it is driven through some

distance? . :
vil. What is meant by re\alve{sibl% Eyocggst%gévr?{ 2? eggg;ple. :
Vil i tlates of kine e : .
i)n(!I gg@ﬁ%cdﬁe";?ép a? g%?sat gonstan't pressg? cq_rlegﬁr tI ‘ an specific heat at constant volume. Why? .

Att a o oo Each question carmies 08 Marks.
_5-(:)"18;5?:% g l;lll‘?EE Fn%?ﬁgg%?additior? of vectors by rgctangular qomponents._l - =
(b) A truck weighing 2500 Kg and moving with a velocity of 21ms colhd?ts W'}E

stationary car weighing 1000 kg.ITh_e truck and the car move together after the
- . OC1t " +i F7
6.(a) 1r[r)‘epf?ﬁte' AEL%‘?EEQJgféﬁfigmé’?gy%etﬂﬁe relation for absolute P.E of body of mass "m
[ 2t om the centerof earth. =~ © . o T
b) aéigéistagigmrpef&gre at which the velocity of sound in air is two times its velocity at 10 °C
7.{ |

a) State and prove Bernoulli's equation. o plane can execute a vertical 00 of 1.0 km
b)) \’E-hat B th etifﬁé}es%%?gg }1? thelﬁrc\!gr?cv fo_r'%h_e ilot to fall down tat tﬂg.ht;%%%sér%ggg-
8. (a r&'?t |usf_sot] & of thermodynamics and expla'”---&'? SO eney P“ibraﬁion at a place
| } Aa;in?ngfg Sgndulum s 50 cm Iong. Wwhat will be its frequency of V

' where g =9.8ms"? ichelson’s method NI
9. (a) Calculate the speed of light by Michelson's method., | 1o source passes invoush
&b gl SOdiIL"{n ]I.1 h;n?wfn %”Sé’ Ftl.eﬂ%qnstg%fgghqe pat?tem"fis observed on a screen 225 cm
gb\:%yqaﬁroovy far apart are two adjacent bright fringes:
__.__._ﬂ—'_'_._-—-_—._ -
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- MULTAN BOARD Time : 20 Minutes
Physics (New Scheme) (Group - I~Class 11 Marks : 17
Session (2021) - ' Objective

A ion-as A, B, Cand p.
Note: You have four choices for each objective type qt“?f't't?]at question numbr v,
choice which you think is correct; fill that circle in front ith

- ' in' zero mark j
marker or pen. Cutting of filling two or more circles will result ir Iln that
question. . :

1. The dimensions of J‘kE is same as that of:

(A) Momentum  (B) Time ' (C)Acceleration ‘(D) Force
2.

The % uncertainty in the measurement ofa sphere is 2 %. The % uncgrtamty in the
volume of sphere is: : ' ' ' :

(A) 6 % B)2% (C)4% (D) 8%
3. 1 x i =‘._i.!3'lthen angle between vectors /1 and B is: ,

Ay 60" (8)90" - (c)4s (D) 30"
4. Projection of . on J is: e N =

(A} B cos ) (B) Asin 0 @B.A4 . . - (0)A4.B
5. .

The horizontal acceleration of projectile is:

(A Equalto “g” (B) Positive (C) Negative (D) Zero
6. In a typical rocket, the fuel burns at the rate of:

(A) 4000 kg/s - (B) 1000 kg/s (C) 10,000 kg/s - (D} 40,000 kg/s
7. The rotational K.E of solid sphere is: :
2 [ - 1 ] ] 1 2 il bl ] l 3
(A)=mi~ ' (B) = nmrw’ (C)Emr'm‘ (D) —lw”
i T : | 5
8. The ratio of orbital velocity to the escape velocity is: -
] ' 1 '
() \E B> (o (D) V2
9. The wavelength of waves produced in microwave oven is: : L
(A) 12 cm “(B) 20 cm (C) 24 cm- - (D)10cm
10. The speed of sound in air at 30"is approximately equal to: ;
: (A) 332m /s (B) 350m /s (C) 340m/ s (D) 335m /s
- 11. The distance between 1" node and 4" antinode is: : -
' R 13 ' 7 11
A=A B)— A C)—-A -
A (B © (o)
12.

Escape ve.locity of object depends upon:

(A) Mass of object (B) Size of object (Q) Shape of object (D) Radius of planet
13. A carnot engine operating between the temperatures h

as greatest efficiency:
(A) 40k and 20k  (B) 60k and 40k _ (C) 80k and 60k . (D) 100k and 8Ok
14. Which one is true for isothermal process? - s _
(A) Q=0 : (B) Q=W- o aw=o ©) 0=

15. The term é,m': in equation represents:

[A) K.E of fluid (B) Pressure energy  (C) K.E per unit volume

/ (D) P.E of fluid
16. The phase difference between two points on the same wave frgn

tis:
' e | S
(A)= Bz © 010
-, .
inal i ompound microscope is: B
17. Fma! Im'age fo"lzsiﬂ?é:ifieg ’ (B) Virtual; Erect; Magnified :
([g)]I RR:::,’ IEr::itr'tTJi’minished ' (D) Virtual; Inverted; Diminished . .

_——

Scanned with CamScanner



r

requency of
the wire

-7, ‘..%Deﬁne centripetal force. Derive its relation. _

- XU - ' sics Solved Paper
o — — 285 _ A Plus Phy
' MULTAN BOARD
physics ((';E‘{l‘;"h""‘e) (Group -T, Class 117 Time : 2:40 Hours
session gub‘ ective Marks : 68
2% Write short answers to any EIGHT pasﬂE_S—LO-U-:_!
how that the i ’ . i
L Sr 0 ol thee:lsrelssnan vV, =V, +at is dimensionally correct where v, is the velocity at
=Y _ Celeration and i b
1. Wite the dimension of (i) Presm‘;’é is the velocity at time t.
il. Beﬂqﬁ PEgCIS|on and Accuracy (ii) Density
jv.  Find the dimensions and hence the .| isce ' i k
th . .l units of coefficient of viscosity 17 in relation of stokes law
for‘:: ; g?g:ﬁrce F for a spherical object of radlus r moving with velocr{ty v given as
Define position vect ite i TR . . '
Ve 1on vector and write its general f
W Provethat A. B=B.4 s 8 | ormula in three dimension.
vil. Ifall the components of vectors A and A. [ A x A,
: | \ , were reversed, would this alter 4, x A, ?
vill. Waﬁerhﬂou;_s out from a pipe at 3kgs* and its velocity change from 5ms’! to zero on striking the
\geri{f‘te tehn \gnd th? force due to flow of this water.
ix. c:nain hgigg{ng.u a for the vertical distance covered by the projectile when it is thrown from a
. % Define the range of projectile and show that the range of projectile is maximum when projectile
: is thrown at an angle of 45" with the horizontal. _
x. A }ES g Eo!i*?ailsii’movin to the _riﬁht with a velocity of 20ms ™' . It makes a head on
! 'E'}t::r Of-}wl_ E:I" %steel all initially at rest. Compute velocities of the balls after collision.
5.1. wﬁntlesh%rrrtlc:n sl “sv ; rggr::; %Pgnvyrrgg r;t;e formula for the speed of efflux..
. Provethat P=F.V T . :
ii.  Calculate the work done in kilo joules in lifting : ' i
3 vertical height of 10m ~I\0 joules in lifting a mass of 10kg (at a steady velocity) through
iii. - Differentiate between conservative and non conservative force.
v wﬁwdthat 1éi_id = 5h7.3“ e ; : '
V. y does a diver change his body position before and after diving in th ? :
; :}i . \#Eag ﬂo you mtea?hbv orbitgl \.%el,t\;c? ? Wrict’eldowrf\ its formula, © PoOi? Co
. at happens to the period of simple pendulum if its length i ? i
. mﬁ L E_ﬁded mazs ispddoublfd?k 1:1 p h1 its length is doubled? What happens if
viii. y soldiers are advised to break their steps when marching on bridge?
ix. Whatis driven harmonic oscillator? Give expamp1e. e [HE
X,  Define beats and explain with one example. ) |
xi.  Explain why sound travel faster in warm air than in cold air.
xit. Eﬂeed of sound in airat 0°C is 332ms”' .Find its speed at 20°C. ‘ |
i rite short answer to any SIX parts. . j , |
. Under what conditions, two or more sources of light behave as coherent sources? '
ii.  Could you obtain Newton's rings with transmitted light if yes, would the pattern be |
different from that obtained with reflected light? - ; -
iil.  What is meant by fringe spacing? o i
iv.  What do you understand by linear magnification and angular magnification?
V.  What is the length of the telescolln_.e in state of normal adjustment? e
vi.  Why is the average velocity of the molecules in a gas zero but the average of square of
: -velocities is not zero? . -
vil. - What is meant by reversible process? Give its example.
viil. Find the average speed of oxygen molecule in the air at STP. . .
.  Why does the pressure of gas in a car tvrseEinccl_rlsgile ui'ren itis driven through some distance?
Attem THREE questions. Each question carries 08 Marks. e
S.(a) ng?:g and ex ?ain vector product of two vectors. Also write down the four characteristics

of vector product of two vectors. -

(b) A ball thrown horizontally from a height of 10m with velocity of 21 ms™ .How far off it hit
the ground . o : ; ;

‘-(& Wha% is Gravitational field is a conservative field.

f

emitted by a stretched string is 300 Hz. What will be the TS
o f"'i‘t’n's".fgtﬁ'ﬁﬂ‘iﬁi tension isvincreased by one-third without changing the length of

A tiny water droplet of radius 0.01 cm descends through a1ir f]rom high building. Calculate
its terminal velocity. Given thatn for air is 19x107° kgm™'s™ and density of water is
19x10 kgm™'s” % - :

8. (a lain the phenomenon of resonance with an ex'arp'ple. ' % B
(b}(A)n?::;‘“aeniacr;? ::gi::eer de\?elo san eng|ine working between 327°C and 27°C and claims to

have an efficiency of 52%. Does he claim correc y? Explain,

9. ‘%What is diffraction grating? Calculate the wavelength of light used by diffraction grating.

——

s made of an objective of focal length 20 cm and an eye piece of 5.0cm. Both
au% tcﬂﬁ:giqgnses. Fine the angular magnification. > e )
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i M&w—%ﬁ—q Time : 20 Minutes -
Physics (New Scheme) (Group - I-Class 11"") ‘Marks : 17
Session (2021) Objective

e type question as A, B, C and D. The

Note: You have four choices for each objectiv f that question numbr wits

choice which you think s correct; fill that circle in front 0 il
marker or pen. Cutting of filling two or more circles will resu \ at
question.

1. The dimeﬁsions of volumé flow ratle of a fluid are: _ L
(A) [Lf ‘] {B)[‘{:T-:] | (CJ[I_'T"] ; (DJ [1‘ 7 ]

2. Time taken by light to travel from sun to earth is

(A) 8 min 20 s (B)1min20s (C)5h20s (D)4h20s -
3. At what angle Dot product and Cross product have the same magn!tUde
- (A) O (B) 45" (c) 30" ., (D) 60
4. Magnitude of cross product of two perpendicular vectors is

(A) 4B ‘B)YAB A (Q)o0 (D) AB

5. A 1500 kg has its velocity reduced from 20 sy ' to 15 ms™' in 3.0 sec. How large was
the retarding force? , ! ' : '
(A)S00N - (B)2500N - ° (C)1S0ON . .- (D) 1000 N |

6. When a massive body of mass 1, collides with lighter stationary body of mass m, ,the

velocity of massive body after collision will be ' e
(A =21 . ey =¥ ) =W iy (D) £ 20,
7. Which one of the following is conservative force S Aeeipire e :
(A) Electric force  (B) Air resistance (C) Frictional force (D) Tension in string
8. Ahoopisrolled down on an inclined plane having height of 10m. Its velocity at the ' .
bottom will be : 2w

]

(A)4.91 m/sec  (B)9.89 m/scc - (€} 2831 m/sec’  (D)31.31 m/sec
9. Apparent weight of an object in a lift moving down with acceleration a = gis .
(A) T=w + ma (B)T=0 - Q) T=w (D) T= Infinity
10. Acceleratioin of a pendulum of length ( = 11 and displacement of 5 ¢m having S.H.M is
(A)2.29 m/s*  (B)0.19 m /s (C)0.69 m/s* (D)0.49 m /s . ‘
11. If radius of droplet becomes half then its terminal velocity will be
(A) One fourth  (B) Four times (C) Half (D) Double’
12. : '

When both ends of organ pipe are open then the fréquency of stationary waves of
nth harmonic is given by . 7 -
ny

. ; V' ¥ i e

A)fn =— (B)fn =— . C) fn = — e s
(A) T: ) T (C) 57 (D)fn_”(_

13. The value of constant y for the mono-atomic gas is N
(A) 1.67 - (B)1.40 . sl CEL29 % ..(D) _-,'»_‘45

14. In youngs double slit experiment the position of bright frings is given by

mAid mlLd mA b *arh '

A)y = Bly=—= =  {oy=T% =L
(A) . T (C) pr (D) =222

" “15.1In Micheléo'n_ method time taken by the rotational mirror to rotate thro{ilgh an

2

a}lgle —875 (Iffis the frequency of rétation) is

l 1 s - | RRIELR) T T il
il O i £ — Dt . s
(A)4_/' E {B)Ef . HS.A"' H6f_ T S AR
16. Sadi carnot described an ideal engine in ‘ ‘
(A) 1640 (B) 1740 (C)1940 (D) 1840 ' 6
17. A system does 600 | of work and at the same time internal energy increases iy 3207
J, The heat supplied is p s S LIPYIRT

(A)200J °  (B)eoOV = (C)280) (09205
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Subjective Marks : 68

Write short answers to any EIGHT paerEnON .
Show that the expression I'f = 1'j + q Is dimensionally correct where Vs the velocity at

\r\;f{ 1?!: ‘lsh‘:f‘ﬁggeflgmlion and F’f"Is the velocity at time t. ;
: r assessmen r
Three students measured ¢ ent of uncertainty in case of a power facto

e length of a needle with a scale on which minimum divisions is
1 mm and recorded as (i) 0.2145 (i e
Wwrite the dimensions o(f i1} 0.14 m. which record is correct and why?

(i) Force {ii Velocity
The vector sum of three vectors give ientation of the vectors?
Define torque. Write its un. give a zero resultant. What can be the orientation o

Lafl

What is thg unit vector in the direction on the vector A = 4i + 3}
Does s mown_g{ob;ect have impulse?
E:ﬁlam the difference between elastic and inelastic collision.

at is the effect on the speed of a fighter plane chasing another when it open fire? Wh
pen fire at

happen to the speed of pursued plane wher?it returns tl’%e fire?

Define an Isolated system. Give example.

Two row boats moving parallel in the same direction are pulled towards each other. Explain
Write short answer to any EIGHT parts.

Explain what do you understand the work done by Gravitational field?
An object has one joule of potential energy. Explain what does its mean?

When a rocket re-enters the atmosphere, its nose cone become very hot. Where does heat
energy come from? : .

Define the terms (a) Rotational Kinetic Energy ’ (b) Orbital velocity

State the direction of the following vectors in simple situation; angular velocity and angular
momentum

Why does a diver change his body positions before and after diving in the pool?
What' should be the length of a simple pendulum whose period is 1.0 second at a place
where g=9.8ms™*?
Under what conditions does the addition of two simple harmonic motions produce a result,
which is also simple harmonic?
Describe two common phenomena in which resonance plays important role
What features do transverse periodic waves have common with longitudinal periodic wves?
What is the effect of density on the speed of sound? Explain.
What happen when a jet plane like concorde flies faster than the speed of sound?
Write short answer to any SIX parts. | )
Can visible light produce interference fringes? Explain
Explain whether the Young’s experiment is an experiment for studying interference of
diffraction effect of light )
Why the centre of the Newton's rinF isdark? :
How convex lens is used as a magnifier? What limits the magnification of an potica
instrument?
If a person was looking through a telescope at the full moan, how would the appearance of the
- moon be changed by covering half of the objective lens? ) _
vl.  Specific heat o?a gas at constant pressure is greater than specific heat at constant volume. Why?

S5 ¥ BEFCARRE RRRRESE R

T= ETARENR 5

=

vil. What is meant by irreversible process? Give its example
vill. Calculate the work done during isothermal process?
IX.  Draw PV-diagram which show four steps of Carnot engine.
SECTION - Il
Attempt any THREE questions. Each question qarﬂes 08 Mgrks.
{3) What is projectile motion?Derive expression for its height and range? _

(b) Find the projection of A = 2i +8 +k in the direction of the vector B = 3+ 4}'41121;
6.(a) What is the effect of temperature on speed of sound? Show that v, = v, + 0.61¢

(b)How large a force Is required to accelerate an electron (m =9.1x107 kg) from rest a

speed of 7 ms™"' through a distance of 10cm. _ | .
'1.(a) Deri%: égrrigfjlli’s equgation for a non - viscous, incompressible fluid which flows in a steady
state manner .

(b) A 1000 kg car traveling with a speed of 144km k™' rounds a curve of radius 100 m. Find the
necessary centripetal force. =~ = ] o

8. (a) Prove Lgv of Coﬁsewation of energy in SHM in mass spring system .

" {b) Estimate the average speed of Nitrogen molecules in air under standard conditions of

erature. . _ _ R A
9. (a) %r:fsi;grgi?fr:g&?&pof light. Describe it through a diffraction grating to derive diffraction
~equation to determine wavelength of light. : - N
(b) An astronomical telescope having magnifying power 5.0 consists of two thin lenesss 24 cm
apart. Find focal lengths of the lenses.1q. _
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- . RAWALPIND! BOARD - rime:20 Minutes
:LWVs-lcs ((New Scheme) - (Class11™) ‘Mmarks:17 =
ssion (2021) - Objective ‘ s A B CandD .
) . : question 35 A, & < Th
Note: You have four choices for each Objecwe-w?%r?tuof that question numbr Witﬁ

choice which you think is correct; fill that circle‘:ilrﬁclerS t in zero mark in thy

marker or pen. Cutting of filling two or moreé

question. d with speed of 20 ms’}, the.

1. If 20 waves pass through medium in one'selcoln :
wavelength is: o (D)1 m
(A) 20 m (8)2m | (C) 400 m _
2. Distance between two consective nodes I 2
A D) —
Wi w2 .93 AR

" 3R -
3. For.mono atomic gas (', = —’)—therefore nodes Is:

) ) _ R .: - IS' . r 3 b
¥ m ¥ e @Yl i
4. Average velocity of molecules in gas is: LT

(A) Zero (B) Positive (C) negative (D) infimity:

~ S, Gravity performs zero work when body moves:

- (B) Horizontally

(A) Vertically |
(D) at 60" with horizontal

(C) at 60" with vertical
6. The Sl unit of rate of flow of fluid is:

(A mis (B)mr' /& o (C).nnw’.\‘l (D) kg m/s
7. Energy of particle executing SHM of amplitude X, is proportional to:
fo, N " L v . ' ‘lf—z
(A) X (B).Y,’ i (6)%, o) /4
- 8. Formula for Fringe spacingis: - _ e
Ad Al LS Ld - WAL i+ A
=== (B)— iCls—a D gt
(A L i o A = . ( ) d .
9. Length of astronomical telescope for normal adjustment is: : Ve YR
. I I - ' " 2
©(A) forfe, (B) fo-fe o e (D) e o8
: - PR E . S A
10. Least count of meter rod is: _ i AT
_ (A) {_3.01 cm (B) 0.001 cm (C)0.1cm _ (D)1iem
11. Which one pfthe following is correct? e It : .
(A) m = % - (B)m= (/1' | (C)m _=("-‘[{-'_ -' (D) e CEs e
12. Which of the following is perpendicular to4i =37: |
(A) di+3] BIGEY QL e 1370 o g S5
13. Torque is rotational analogous of: ' il (D,). 3i+4y i
A) Momentum (B) Farce ' ; - _
(A) (B) Force : (C) Weight - (D) Axis of rotation

14. A ball is dropped from a height of 4.2 meters. To what heig

loss after rebounding? ht it will rise if there

(A)4.2 m (B)84m_ - (©126m (D) 2.4
- 15. Total time for which the projectile remain in air is called: ' 124 3
(A) Time of projectile _ " (B) Time of flight |
(C) Time period (D) Time constant

16. Dimensions of angular acceleration are: _ e
| i =2 3 i
(7] @[] @7 o[ e
17. When a body moves in a circular path it’s linear velocity: ' ] |
(A) remains constant _ (B) becomes zeroh N e
(C) change's : (D) increases | |
__,_—__—'_'_,‘—‘—-——-_._._________-._._-—-—""'.‘- ¥
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B .. SECTION -1
9. Write short answers to any EIGHT parts.
. Write the dimensions of (a Pressure b) Density
i, Define the terms a) Unit vector ihg Position vector
jii. ~ Calculate the maximum height of the projectile.
iv.  why fog droplets appear to be suspended in air?

v, Whatare the dimesions and units of coefficient of viscosity “ " in the formula F = 6zurv
yl. How the uncertainty in the average value of many measurements is assessed? :

wii.  Which of the given equation is correct? f =vA or f =2

[}

viii. Show tha the sum and difference of two perpendicular vectors of equal Ieng'thS are also
perpendicular and of the same length.

ix.  State and illustrate the “Right Hand Rule” of vector product. _
x.  Find the angle of projection of a projectile for which its maximum height horizontal range are equal.
xi. * Atwhat point or points in its path does a projectile have its minimum speed, its maximum speed?

xii. Define isolated system.What is the importance of an iso lated system in the conservation of
linear momentum? - e '

3. Write short answer to any EIGHT parts.
i, Provethat P=FJV. ! 3 Vo

i Derive the relation of work energy principle =~ o§els 4 . H
iii. Define Beats and Stationary waves.

iv.  Provethat a=ro

v.  When a rocket re-enters the atmosphere, its nose becomes very hot. Where does this heat
energy come from? : _ EHEW
vi.  Define angular momentum and write its different mathematical forms. ; ; l
vii. ~When mud flies off the tyre of a moving bicycle in what direction does it fly? Explian. - |
viii. A block weighing 4.0 Kg extends a spring by 0.16m from its unstretched position. The block
is removed and 0.50 Kg body is hung from the same spring if the spring is now stretched
and then released what is its period of vibration? e '
ix.  Define simple pendulum and find the frequency of second pendulum. , !
X.  Does the acceleration of a simple harmomic oscillator remain constant during its motion? -
Is the acceleration ever zero? Explain T ‘
xi.  What is the effect of pressure and density on speed of sound. -
xii. Why does sound travel faster in warm air than in cold air? Explain.
4. .  Write short answer to any SIX parts. e .
i.  Write down the main parts of spectrometer and two uses of spectrometer.
ii.  Specific heat of a gas at constant pressure is greater than specific heat at constant volume. Why?
iii. ~ Derive Charle’s Law from Kinetic theory of gases. ! ! y
iv. s it possible to construct heat engine that will not expel heat into the atmosphere?
v.  How can we increace the internal energy? Explain. - :
vi. What do you mean by the term wavefront and ray of light? AL :
vii. What is diffrating grating? Write its equation. ' G : | ‘
" viil. In the Young experiment, one of the slits is covered with blue filter and other with red
_filter. What would be the patltern of lightfl_ntetpmty c_:-g, the slcreen? . 1 ; . |
X, erstand by linear magnification and angular magnification?
Whatdoyoq unde! d by SECTIOI\I_-H s i
Attempt any THREE questions. Each question carries 08 Marks. . .
5.(a) Define scalar product. Write down f.our.characteglstl.cs of vector product. LW |
' ((b) Find the angle of projection of a projectile for which its maximum height and horizontal !
range are equal. ‘ BT | N (e ndenendent SFeath - ‘
6.(a) What is gravitational field? Show that in gravitational field work done is independent of pat |
followed. : . , TRl
nsists of pipes, each open at one end, of different lengths. The minimum
e . .o the requeny rngecl the ondamentlnotes. |
S = ms™! : i . . ) ' '
(7.‘3(‘;?%2;.32‘21% ei%?a;n tl)we centripetal force and derive the relation for it. _ B o
(b) What guage pressure is required in the mam-gor___a stream from a fire hose connected to the |
city mains to reach a ver%ilcal _geégl_mnof 15.0m?. - , _ |
8. (a) Discuss energy conservation in - . B e PO, T
(b)(ﬁ)nd the averagivspeed of oxygen molecule in the air at §TP.rf Y 5 et : |
9. (a) Write down the construction and working of a Michelson’s interferometer. Give its equation. -
(b) A compound microscope has lenses of focal length 1.0cm and 3.0cm. An object is placed |
1.2cm fr%rn the object lens. If a virtual image is formed 25cm from the eye, calculate the |
magnification of the instrument. A - _
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SARGODHA Boﬁ.RD " Time : 20 Minutes
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: nasA, B, Cand D, The
Note: You have four choices for each objective .tva!e ,?tufysf'tit%at question numbs with
choice which you think s correct; fill that clrcle In fro vill result in zero mark in that
marker or pen. Cutting of filling two or more circles wi . |
Jestion. ' | ' i f focal length 5 ¢
1. ATelescope with objective of focal length 40 cm and eyepiece of f Bth5cm,
when focused for infinity has length equal to

D) 200 cm
(A) 35 cm (8) 8 cm NG i
. 2. The sum of a| Energies of molecules is knou{n as:

(A) Elastic potential (B) Kinetic energy

(C) Interna| energy (D) Potential energy

3. Ifthe Temperature of tHe source increases, the Efficiency of a carnot engine,
(A) Decreases (B) Increases .

(C) Remains constant (D) First increase then decreases
4. Dimension of Moment arm is. S

(A)[Ar]. (8)[T] comr] () [£]
5. Measurement taken by Vernier caliper with least count 0.01 cm is recorded as 0.45
cm. '
(A) 0.45 % (B)0.1% (Qo2% (D) 2 %
6. If .x B Points along +ve Z-axié, then v'ect'or ,-fand B must lie,
(A) yz-plane (B) xz-plane {C) xy-plane " (D) zz-plane
7. In unit vectors (f + _'}')xl;is.equal to - : _ |
(A) Null vector (B) / <y 4 (D) 1
8. 'If the angle of pro

jection js greater t'hat 45", then the
(A) Height attained is more byt range is less

(B) Height attained is less byt js more
(C) Range and height attained is |esg ,
(D) Both height attained and range are more :

lina direction 30" abovethe

(A) 25:98 s4°! (B) 30 my (C) 10 my! : (D) 15 5!
' 10.In wnrk-Energy Principle work done on 3 body is equal to \

(A) Kinetic energy ' (B) Potential energy
(C) Elastic potential energy (D) Change in Energy

11. A body of mass 10 kg in free falling lift has weight ..
(A) 10N (B) 98 N- (C) zero N (D)9so N

2. In one Revolution, the angular displacement covered jg

(A) 60" : (B)360" (C)90" (D) 180

13. Stocke’s Law holds for bodjes when they haye

(A) Spherical shape _
(C) Rectahgular_shape _ SIL
- 14. A'simple pendulum is completing 20 vi

(B) Curved shape. "
(D) Oblong shape
brationin g second; i

i its frequency is
(A) 4 Hz . (B) 20Hz . (C) 200 H; D) 100 H;
15. The product of frequency and time period is ‘
c(A)2 (B)3 (C)1 - (D) 4

16. On loading the prong of a tuning fork wit
(A) Decreases '

(C) May incréases or decreases (D) Remaining constant

17. A Diffraction grating has 3000 lines ber centimeter, its grating.element is
(A) 3.33x10%em (B)3.33m (C)333x107'em

h wax, its freq’uencv
(B) Increases

(D) 3.33¢m
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SARGODHA BOARD
physics ((Ne'»'-Ir Scheme) (Group -1, Class 11™) Time : 2:40 Hours
session (2021) L Sublective Marks : 68
SECTION - | -
2. Writeshortanswers to any EIGHT parts, :
i Write dimensions of Ya) Pressure  {b) Density

il.  Does adimensional analasis give any infor
| appear in an algebraic expression. Explain.
iil.  What do you mean by precision and accuracy. . :

jv.  Whatdo you mean dimension of a physical quantity. ) .
v.  The vector sum of three vectors gives zero resultant. What can be orientation of vectors.
vi.  Canyou add zero to a null vector.

vii. Define Scalar product of two vectors.

viii. Define impulse and show how it is related to line
ix.

mation on constant of proportionality that may

_ ar momentum. -

Atwhat point or points in it's path does a projectile have it’s minimum speed, its maximum
speed. _ ;

x.  Define time of flight of a projectile, give it's units.
xi. Define two Dimensional motion. '

xii. - Explain how Swing is produced in a fast moving cricket ball.
3. . Write short answer to any EIGHT parts.

In which case is more work done when a S0 kg bag of books is lifted through 50 cm, or

when a 50 kg crate is pushed through 2m across the floor with a force of 50 N.
Define escape velocity and calculate its value. ' LUAM

Explain the situations in which the work is positive, negative or ze
iv.  Show that orbital angular momentum L, = mvr

State the law of conservation on angular momentum. Explain its importance.'
vi. A hoop starts rollin

g without slipping down from the top of an inclined plane. What its
speed at the bottom. ' : .

" =

ro.

vil.  Does the acceleration of a simple harmonic oscillator remain constant during its motion? Is
the acceleration ever zero? Explain. , '

viii. If a mass spring system is hung vertically and set into oscillations, why does the mation
eventually stop? '

ix.  Define free and forced oscillations. _
X.  How are beats useful in tuning musical instruments?

xi.  Onwhat factors does the speed of sound in a medium depend? el e
xii. What is the frequency and the wavelength of third harmonic in a closed organ pipe?
~ 4. Write short answer to any SIX parts. -
I. State Huygen’s principle. | ,
.- Can visible light produce interference fringes? Explain )
. Define magnifying power and resolving power of lens.
V. Write the conditions for Interference. '
V.

What is meant by noramal adjustment of telescope. g

Vi. Prove the relation W = PAY ' ' SR TY y

vii.  Starting from the relation of pressure of a gas prove that absolute temperature of an ideal
Iga_iis directly proportional to the average translational K.E of gas molecules. . |

viil. Isit po

\ ssible to construct a heat engine that will not expel heat into the atmosphere.
" X, Derive Boyles law on basis of Kinetic molecular theory of gases. i

. SECTION -1l '

Attempt any THREE questions. Each question carries 08 Marks,

3.(a) Explain‘the addition of vectors by rectangular components method.
(b) A ball is thrown horizontally from a

height of 10 m with velocity of 21 ms™. How far off it hit
the ground and with what velocity?

6.(a) Define gravitational potential energy. Derive an expression for the absolute potential energy on
the surface of the earth. ' : ' '

{bJAn organ pipe has a length of 50 cm. Find th

next harmonic, when it is closed at one end. Speed of sound =50 m/s.

7. (a) Define rotational K.E. Also derive the relations for.the velocities of disc and hoop moving

down an inclined plane at its bottom. e ) ‘ > '
(b) How large must a heating duct be if air maving 3 ms™ along it can replenish the airin a -

room of 300 m* volume every 15 min? Assume the air’s density remains constant,

8. {a) What is simple pendulum? Show that the motion of simple pendulum is simple harmonic

(b) € motion, Also find relation for its time period under and frequency, - R
S

timate the average speed of Nitrogen molecules in air under standard conditions of
g, (o Dressure and temperature. e
- a

) What is cmompound microscope? Describe its working, Also r
power. i

(b) A light is incident normally on.a grating which has 2500 |in
wavelength of a spectral line for which the deviation in se¢

e frequency of its fundamental note and the

elation for its magnifying

es per centimeter. Compute the
ond order is 15° .

__----'-'—-—.___

Scanned with CamScanner



“'t'-"{

' A Plus Physics Solved Paper °
' Xl. 252 e e
—_‘—_'_"‘""--—-_._.______
' | LAHORE BOAI?D Time : 20 Minytes
Physics (New Scheme) (Group - I-Class 11%) Marks : 17
Session (2021) : Objective

. : ion as A, B, C and p,
ote: You have four choices for each objective type qtuil?lt%at question numpy J::e
Choice which you think is correct; fill that circle in fron

. | in zero mark j
Marker or pen, Cutting of filling two or more circles will result N that
Question, S '

1. Travel time light fro sun to earth is:
(A) 1 min20s n (aTa mriln 20s (C) 10 min 20 s \DiSl{20s
2. The dimensions of relation inc* are equal to the dimensions of:
(A) Force (B) Mamentum (C) Energy (D) Torque
3. Unit of torque in S| unit is; : :
(A) NV —ppt (Bj N'—m. (C) N'—m! (D} N —m *s
4. The dot produst ; . is equ'alto
(A) o B)1 (€) -1 D) j
5. The Maximum height attained by projectile is: ‘
(A) A iin:.f) ®) v sin’ 0 (© v'cos’ 0 (D) v, cos® 0
4 4 : . ?.g RIS b4
6. The angle of Projection of a proje&ile for which its maximum height and horizontal
range are equal to- s |
(A) 45" (8) 56 {C) 66" (D) 76"
7. Kilowatt hour is the unit of:
(A) Power (B) Work (C) Force (D) Momentum
8. If a body of mass 10 kg is allowed to fal| freely, its apparent weight becomes
(A)Zero~  (B)ggn | (C)9.8 N (D) 10N
9. One radian is equal to: -
(A) 57.3" (B) 67.3" (C) 87.3" (D) 60"
10. A ten meter high tank is full of water. A hole appears at it3 middle 'The speed of
' efflux l:ge: '
(A)Smy I (B) 9.9ms™" (C) 8.9y (D) 5.1 1ms™
11.At resonance, the transfer of energy is: : o
(A)Zero - - (B) Minimum (C) Maximum

_ - (D) Negative -
12. The frequency range of Dog ear is: i

(A) 20-20.000H: (B) 60~70,000H:

(C) 1000~120.000/= (D) 15-50,000 45
13. Beats can be heard by man when difference of frequency is not more thin: |
(A) 3 Hz (B)SHz  (C)10H2 Y (D)16Hg - |
14. The property of bending of light around obstacles js: . . |
| (A) Reflection _ . (B) Refraction - (C) Diffraction - (D) Polarization
“15. The least distance of distinct vision for normal eyeis: e
(A)10em ‘(B)20em (C) 25 em " (D)30cm y
16. The efficiency of diesel engine is about: - s
(A)25-30% . - (8) 35-40% (C) 35~-50% (D) 45— 60%.
17. The K.E of molecules of an ideal gas at absolute zero will be: | |
(A) Zero - " (B) Infinite - (C) Very high (D) Below zero

," joF
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session (2021) : Slét(,‘,llglcctlil:l’e | Marks : 68
2. Write short answers to any EIGHT pa?ts._'I
I Write dimensions of a) Pressure  (b) Densit

iI. How the uncertainty in the time period of vibrating hvody is found?
iil. Write two uses of dimensions.

iv. Doesdimensional analysis give any information on constant of proportionality that may
appear in ana algebraic expression? Explain. .
v. Suppose the sides of a closed polygon represent vectors arranged head to tail. What is the
sum of these vectors? |
vi.  Two vecors have unequal magnitudes. Can their sum be zero? Expalin.
vi. A=2i+3j-k,B=3i-2k,Find A. B :
vili. Define range of projectile. Derive its expression.

ix. State the law of conservation of linear momentum, pointing out the import'ance of isolated
system.

X. I1’-11n_d g{m angle of projection for which range of projectile is equal to four times the maximum
eight.

xi. Whatis the principle of rocket propulsion? : ;
xii. Explain how Swing is produced in a fast moving cricked ball.
3.  Write short answer to any EIGHT parts.

l.  Calculate the work done in kilo joules in lifting a mass of 10 kg (at a steady velocity) .
through a vertical height of 10m.

i, When rocket re-enters the atmosphere, its nose cone becomes very hot. Where does this
heat ener%y come from?

iii. Define: (a)gravitational field. (b) conservative field.
iv. Provethats=rf where @ is in radian.
v.  When mud flies off the tyre of a moving bicycle, in what direction does fly? Explain.
vi.  Show that orbital angular momentum L = mvr
. Define forced oscillations. Give its example.

viil. If a mass spring system is hung vertically and set into oscillations, why.does the motion
eventually stop? :

ix. What happens to the period of a simple pendulum if Its length is doubled?
x. Define the terms node and antinode.

xi. Ifastring vibrates in four segments at a frequency of 120 Hz, determine its fundamental
frequency?
xil. If a string vibrates in four segments at a frequency of 120 Hz, determine its fundamental
- freguency? '

4.  Write short answer to any SIX parts. . )
l. . How would you manage to get more orders of spectra using diffraction grating?
il.  Write two parts of Huygen's princilple.
lii.  Write two conditions for detectable interference. -
iv. Ifa person was looking through a telescope at the full moon, how would the appearance of
' moon be changed by covering half of the objective lens? - Ly
V. Whatiso tical%ibre? Write down two uses of fiber optics, o
vi. Isit possible to convert internal energy into mechanical energy? Explain with an example.

vil. Give an example of a process in which no heat is transferred to or from the system but the
temperature of the system changes. I .

vili. - Derive Charles’s law on the basis of kinetic molecular theory of gases.
-iX. Isit possible to construct a heat engine tggtc\%rligrﬁot ﬁxpel heat into the atmosphere?
Attempt any THREE questions. Each question carrles 08 Marks. -
5.(a) Distinguish between elastic and inelastic collisions. Show that when two smooth balls
undergo elastic collision in one dimension the magnitude of relative velocity of approachiis .
equal to the magnitude of relative velocity of separation. _ y
(b) Two forces of magnitude 10 N and 20 N act on a body in directions making angle 307 and

60 with x-axis respectively. Find the resultant force. '
6.(a) Prove that the work gone in the gravitational field is independent of path followed by the body.
{b)Find the temperature at which the velovcity of sound in air is two times its velocity at 10°C
- 1.(a) Deffine terminal velocity. Show that terminal velocity is directly proportional to the
squar ius. : .
(b) A dﬁ ?Jf :glrlr:sent of inertia 1=0.80kh m? about fixed axis, rotates with a constant angular
velocity of 100 rad s™. Calculate its angular momentum L and the torque to sustain this
. motion. b ' ' . ' )
8. (a) What is phase?Derive the formula of velocity in case of a horizontal mass-spring system.
(b) A'heat engine performs 100 J of work at the same time ejects 400 J of heat energy to cold
_ _reservoirs. What is the efficiency of the engine? . . :
* 9, (a) What is cnompound microscope? Describe its construction and working. Also calculate its
magnifying power. T . . :
{b) A light is incident normally on a grating which has 2500 lines per centimeter. Compute th
~ wavelength of a spectral line for which the deviation in second order is 15°. :

=i
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FAISALABAD-BOARD Tiete : 20 Mirlutes
Physu:s (New Scheme) (Group — Il -Class 11*) Mark; i -
Session (2021) ' Objective - A B, C and D. Th
Note: You have four choices for each objective type question as Uik wtﬁ
choice which' you think is correct; fill that circle in front of that question gl “l
marker or pen. Cutting of fllhng two or more cwcles wull result in zero ma at
question. '
1. If speed of moving bodv is doubled its K. E.is:

(A) Doubled (B) Havled ' (C) Unchanged (D) 4 time
2. Bernoulli’s equation is based upon law of conservation of:

(A) Momentum  (B) Energy (C) Mass (D) Charge
3." If pendulum vibrate with frequency 0.5Hz, then its length will be:

(A) 10cm (B) 50cm _ (C) 80cm (D) 99cm

4... In Michelson interferometer a fring is shifted each time the mirror is dlSpIaced
through

L : i ‘ . (D Zero
(A) A e I(B) > B (C) T | (D)
3. Magnifying power of telescope is: ; -
A f. : T |
A) Lo B) L IHCY fif, (D) —
I o (B [ ae) M
5. Dimensions of ,’FL are: L TR # ;
. _ mn O
(A) [(MCLT] - (B) [MLT] (c) [ML?T 3) (D) [ML’ 1T 1
7. Dimensions of ratio of angular momentum to linear momentum is:
(A) IM° T°] (B) [M*L'TY) (C) (ML2TY] (D) (M7
3. If ;l.B: .-lx B then ang'ie between :J and Z? is:
. \ | - rl : : n (¥ - ! =+ .
(Ao ®) © ? _ (o) 11
), ;; = ;; :ﬁ is equal to: { -
(A) O (B) 1 i (C) 1 ALl (D) 2
L0. Mass of fuel consumed bya tvplcal rocket to overcome earth' s gravity is:
(A) 1000kg/s: - (B) 100kg/s (Q) 10000kg/s. (D) 10kg/5
1 Rate of change of momentum is called: '
(A) Force . (B) Pressure. - - (C) Tension - (D) |rnpu|se
2. Pull of the Earth on 20kg body on surface of Earth is: o
(A) 20N "~ (B) 196N i (C)19.6N (D) 1960N o

13. Rotational kinetic' energy of the hoop movmg down on mclmed planeis: -

_(A) 1 mv? - " (B) mv? . (C) —ml' ' (D) E,”[’z

14. Tunlng fork'is'solirce of: : A
(A) Heat (B) Light . ok (C) Sound

5. The stretched string of length 2m vubrates in2 segment
consecutive nodes is: : _
(A) Im (B) 2m, (€yosm *l "(D) a8

3. Highest efficiency of heat engine whose lower temperature is 17°C and higher
temperature is 200°Cis:’ '

(D) Electro-magnetic waves
s. The distance between two

(A) 70% (B)100% .. 'L {ERI8W. LT (o) asse
". Sl unit of molar specific heat is: Lt il B L
(A) J mol iK' (B) J mol K'* - (C)Jmolk . (D)Jmol?

e —
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SECTION - |
2. Write short answers to any EIGHT parts.
‘ /
I'=2r |— . .
i, Show that formula E s dimensionally correct.

b dd the following velocities given in nits up to appropriate pfecision;
< ?&1, 0.002,0.00023,5-12 - ‘

ii.  Define the terms (a) Precision (b) Dimensions of.physical quantities.

iv.  Write the dimensions of (a) Coefficient of viscosity ! (b) Energy.
v. .Define the terms (a) Resultant vector (b) subtraction of vector.

vi. Whatis the unit vector in the direction of the vector A :‘4‘; =3 ? )
vii. ~ Suppose the sides of a closed polxgon represent vector arranged head to tail.
What is the sum of these vectors:

viii. Define the terms (a) The time of flight (b) the range of projectile. -
ix.  What happened when light body colliedes with a massive bod\/ at rest? ;
X. Find the time of flight of projectile when it is thrown at an angle of 30° with horizontal.
i.  Explain the difference between laminar flow and turbulent flow.
xii.  Explain what do you understand by rocket motjon?
3.  Write short answer to any EIGHT parts.

i. CSIculate the work done in kilo joules in lifting a mass of 10kg tHrough a vertical height of
i 10m. - .

ii. A person holds a bag of groceries while standing still, talking a friend. A car is stationary
wnthl |t§ engine running. From the stand point of work, how are these two situations
similar? - B ' : g !

- fi.  Derive the mathematical expression for escape veldcity. -
iv.  Whatis meant by moment of inertia? Explain its significance. '

v.  What is meant by angular momentum? Also define law of co
momentum. '

nservation of ‘angular
vi.  Define angular acceleration. How angular and linear velocities are related? Explain.
vii. ~ What should be the length of a simple pendulum whose period is 1 second at a place -
.. Wwhere g =9.8ms-2. '
viii. If a mass spring system is hung vertically and set into oscillations, why does the motion
eventually stop: :

ix.  Describe two common

phenomena in which resonance plays an important role.
X.

I$ it possible for two identical waves travelling in the same direction along a string to give
. rise to a stationary wave? Explain.
Xi.

. Find the frequencies produced in organ pige when it is open at both ends.
X,

What are beats? Also mention.one use of beats.
Write short answer to any SIX parts.

In the Young's experiment, one of the slits is covered with blue filter and other with red

: filter. What would be the pattern of light intensity on the screen? - :
L Differentiate the interference and diffraction patterns of light. )

. - Write the conditions for detectable interference of light waves. )

. Why would it be advantageous to use blue light with a compound microscope?

v.  How convex lens act as a magnifying glass? Explain. _

vi. ~ Give an example of a process in which no heat is transferred to or from the system but the
... lemperature of the system changes. - _ . -
Vil.  Isit possible to convert internal energy into mechanical energy? Explain with an example.
vi. - Define internal energy of a substance. Is it state function? ©od
IX.  llow first law of thermodynamics exgiliaé?fohﬁmﬁn metabolism? Explain.

Attempt any THREE questions. Each question carries 08 Marks.
5. abl] tate and'prove law of conservation of linear momentum.

Two forces of magnitude 10N and 20N act on a body in directions making angle 30° and
60° wills -axis respectively. Find the resultant force. & o :
- 6.(a) fExtp_laml{fhe interconversion of potential energy and kinetic energy (i) when there is no
rictional fore 0 when frictional force is present, . i ' i M &
(b) The frequency of the note emitted b\,rrJ a stretched string js 300Hz. What will be the
- frequency of the note when the length of the wave is reduced by one third without?
: Changing the tension? Samm 3 e )
7- &aSState and prove Torricelli"s Theorem with diagram. -~ -~
b) Calculate the angular momentum of a star mass 2.0x105km, if it makes one complete
rotation about its axis once in 20 days. What is the kinetic energy? . ) ‘
8. (a)fDe_ftne simple pendulum. Show tha){ its motion is SHM. Discuss its working derive relative
or its time pe ) - - ool B . < :
- (b) Estimate avgrangc:o_dspeed of nitrogen molecules in air under standard conditions of
pressure and temperature. N E = : ¥
3:fffﬂ) Elpiﬂifn ;he diffraction of X-rays by crystal and derive Bragg’s law. What are the uses of
Ifiraction of X-rays. _ ' ) T 5
A simple astronomical telescope in normal adjustment has an objective of focal length
100cm and eye piece of focal length 5.0cm. ! '
(i) Whereis theﬁ

nal image formed? (i) Calculate the angular magnification

T

Scanned with CamScanner



. o N -]
A Plus Physics Solveq Pa
. t

Xl - i 256"
_ - : Ty
Answers (Sahiwal Board-1)
1/2|/3|4|5(6|7|8|9]|10]|11 12 (13 | 14 [ 15| 16 17
CBADCIA'A_(EBCDDCCBBD
Answers (Sahiwal Board-1)
1273456789 10[11]12]13] 141516
C_ AlB|C|c|D|D|C|B|D B C B A D_- Cl|A
Answers (Multan Board-I)
1({2)|3|4|5|6|7]|8 9 101112 13 | 14 15 .‘l_6 17
BlA|c|p|p|c|B[a|a|B|C|D|D|B|C|DI|B
W Answers (D. G Khan Board-1) B
1({2|3|4|5|6|7|8]9]10 11 {12 )13 |14 | 15 16_ 17
Cie(B|D|B|(Cc|A|D|B|D|/A]c|laAalD]|clDlD
Answers (Rawalpindi Board-I) .
1(2/3(4(5/6|7(8|9]10[12]12]13[14[15 16,17‘
D‘CB_'AB'BABACADBACBIC)
Answers (Sargodha Board-I)
1]2[3[4[5(6]7]8]9]10]11[12]13[14]15]16]17
CICBDDCA.ADDBBAACAA'
1121345678 9]10[11]12]13[14 (1516127
ajc|o|s|ap|B[afja[BCc[D]clClC B |A]
BN /\ riswers (Faisalabad Boar-!} ' '

1 : ' I' . - - - 17
3[a5][6]7[8]9[tw0[1112]13]14 15161
DBA-A-B B/ C A.B_A C|B|C|A

o ok Aok Kok Kk ook L
Scanned with CamScanner



