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PHYSICS HSSC-II (2008)

Time: 25 Minutes : Marks: 17
Note: Section-A Is compulsory. All parts of this section are to be answered on the
question paper itself. It should be completed in the first 25 minutes and handed overto
the Centre Superintendent. Deleting/overwriting is not allowed. Do not use lead pendil.

Q.1 Insert the correct option i.e. A/B /C/ D in the empty box provided
- opposite each part. Each part carries one mark.
(i) Viéwed from above, the current in a solenoid is anti-clockwise.
What magnetic pole would the top end of the solenoid be?
A North pole ‘B. Southpoie
C May be North or South D. insufficient data
(ii) If the distance between two charged bodies is halved, what will
the force between them become? J
A Double B. Half .
: Four times D. One half
(ili) The ratio of collector current tothe base current is nearly equal
and is known as:

A Reverse bias current ) B. Forward bias current
C. Emitter current D. Current gain

(iv) 1 x 107 electrons pass through a wire in 1pus. The current through
the wire will be: '
A 16x10°A . B. 28x10°A
C. 3.6 x 10° A® D. 486x10°A

(v) What is the barrier potential of silicon diode at room temperature?
A o3V B 0.7V C. iv. D 2mV

(vi) Which of the following bands may be either completely filled or
partially filled by electrons but can never be empty?
A, Conduction band B. Valance band
C. Forbidden band D. None of these

(vii) By increasing the frequency of an alternating current the value of
inductive reactance.
A. Increases B. Decreases
C. Does not change D. None of these

(viii) What is the % elongation when one m long copper wire is
stretched by 20 cm due to a stress?
A. 10 B. 20 C. 30 D. 0.2

(ix) What will be the output value of an OR operational gate when both
the switches (input A and input B) are open?

&0 B, 1 c Both0and 1 D. None of these
(x) What should be done to increase the sensitivity of a Galvanometer?
A Increase the number of turns
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B, Increase the area of its coil
C. Place its coil in a stronger field
D. All of these

(xi) A dynamo converts?
A Mechanical energy into electrical energy
B. Electrical energy into mechanical energy
C Magnetic energy into mechanical energy
D. Magnetic engrgy into electrical energy

(xii) What are the minority charge carriers in an N-type substance?
A Protons : B. Positron
C. . Holes D. Electrons i

(xiii) Which of the following cannot be accelerated by an electric or
magnetic field? :
A Electrons B. Protons
Cc Neutrons D. Alpha particles

(xiv) What does larger capacitance in A.C circuit results at the same
frequency?
A More reactance B. The same reactance
C Less reactance
D. Less reactance if voltage decreases

(xv) What effect do two parallel wires carrying currents in the opposite
directions have on each other? .

A Repel B. Attract
C. Have no effect
D, They cancel out their individual magnetic fields

(xvi) The amount of energy needed to remove electron from the metal
surface depends upon:
A. Work B. Work function
C. Power : D. Power function
(xvii) Electron in hydrogen atom jumps from any higher orbit to 1st orbit.
What is the set of lines emitted called?

A. Lyman series B. Paschen series
C. Pffund series D. Bracket series
; , PHYSICS HSSC-II ;
Time allowed: 2:35 Hours Total Marks = 68

Note: Sections 'B' and 'C are to be answered on the separately provided answer book.
Answer any fourteen the questions from section 'B' and attempt any two gquestions from
section 'C’ Use supplementary answer sheet i.e., sheet B if required. Write your answers

neatly and legibly.
SECTION-B (Marks 42)

Q.2 Attempt any FOURTEEN parts. The answer to each part should not
exceed 3 to 4 lines. " (14x3 = 42)

(i) Two conducting spheres having charges 3 Qand 5 Qattract each ‘
other with a force of 10JV. They are then touched with each other
and then separated to the same distance again, Calculate the
magnitude and nature of force now. ;
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(ii) A conducting wire of resistance "R”is cut into three equal parts.and
then these three parts are joined in parallel. Calculate the
equivalent resistance.

(ili) At what speed of an observer the length of an object will appear as
70% of its proper length?

(iv) What happens to light intensity of lamps in a serles circuit when
more lamps are added in the circuit?

(v) Discuss the situation when:-

a. Electric intensity at a point is zero but electric potential is not zero.

b Electric potential at a point is zero but electric intensity is not zero.

(vi) A balioon is negatively charged by rubbing and then set fieel It
first clings to a wall but eventually falis down. Why? .

(vii) When we hold a live wire standing barefoot we get an _electric
shock while wearing plastic or rubber shoes we don't. Explain the
reason. ,

(vili) In a Hydrogen atom there are two attractions between electron
and proton. Name them. Also find their magnitudes if the radius of
Hydrogen atom is 0.053 nm.

(ix) Write down three differences between Coulomb's electrostatic
force and gravitational force.

.(x) What will be the instantaneous value of alternating voitage at time

" 7/6"where "T"is the time period of the alternating voltage?

(xi) What factors make a fusion reaction difficuit to achieve?

(xii) How can radioactivity heip in the treatment of cancer?

(xiii) The decay constant for Sris 1.99 x 10% s, Calculate its haif life.

(xiv) A capacitor is connected 3¢i0ss a battery:

a. Why does each plate receive charge of exactly the same
magnitude? ]

b. 1s this true even is the plates are of different sizes?

C. Will there be #ny current flowing through the circuit?

(xv) Find the equivalent resistance for the combination shown in the
figure (Between A and B). Resistance of each resistor is "R"

/M’AW'"L
Zx
A-——/VRM\ M’NV‘ W T ©

| A
(xi) Find the equivalent capacitance of the circuit if the capacitance of
each capacitor is" ¢":~ =
11
A
C C
|1 (i
1l = ]
- v
C T-
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‘When switch “S” is closed what effect will it have on the
following:-
a. Brightness of A and B.
b. Brightness of lamp "C",
X Current in the dcircuit,
(xviii) The resistance of a conductor decreases with the increase in cross
sectional area of the conductor, Why? :
(xix) Why do we choose a potentiometer to measure potential difference
accurately, rather than a A X
ION -
Note: Attempt any TWO questions. (2x13 = 26)
Q.3 a What is mutual induction? Explain how induced emf is
produced in the secondary coil. What factors does mutual induction
depend upon? 1+4+2
Name the unit of mutual induction and define it. 02
- An emf of 5.6 ¥/ is induced in a coil while the current in a nearby
coll is decreased from 100 4 to 20 4 in 0.02 s. What is the mutual
inductance of the two coils? If the secondary coll has 200 turns,

find the change in the flux during this interval. 04 \
Q.4 a. What is Compton Effect? Prove that the wave-length of the
photon increases after collision with the electron. 2+5

b. A 50KeV photon is Compton scattered by quasi-free electron. If the
scattered photon comes off at 45°, what is its wavelength? 04

c Expiain why bright light ejects more electrons from 2 metal surface
than dimmer light of the same colour? 02

Q.5 a. State the basic postulates of Bohr's atomic model of the
hydrogen atom. Also derive expressions for radii of quantized
orbits of electron. 07

b. What is meant by half life of a radicactive element? How can it be
determined from the decay constant of radioactive element? 04

c. Compute the shortest wave length radiation in the Balmer series.
What value of "n" must be used? And why? 02
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i. A H.C iii. D iv. A v.B vn A
vii. B viii. B ix. B x. D xi. A xii. C'
xiii. C | xiv.B xvi. B xvii.

xXv. A
SECTI

ON-B

M :
Two conducting spheres having charges 3 Qand 5 Q attract each

i »

% other with a force of 10 N. They are then touoheq with each other
and then separated to the same distance again. Calculate the
magnitude and nature of force now. %

Ans: g, = 3Q . gz = 5Q ; F = 10‘N
We know that o

F = kg—:‘%'f =3 g = k'—':“
Taking square root on b/s, we get
' = e
,.z\‘}ki’L’fié =0 r-\‘9 % 107 o
r= |9 % 109323 = r=201x10°
10

' ti i R”i | parts and

it A conducting wire of resistance R“is cut into three equa

9 then these three parts are joined in parallel. Calculate the
equivalent resistance,

s R, Ry R Ry :
R; R TR TR R R
+ Rg=3=3R
(iii) At what speed of an observer the length of an object will appear as
" 70% of its proper length?
Ans: Given that:
‘ l = 70%of i,
To find:
V =2
We know that:

v? v?

2 ——
l=zof1—:—5 = 70°/<.ta=l,,\‘1-~§ =  0.70 1=

Taking square on both sides, vyle get
2
o49=1-‘;’3 = = =1-049

ct

1-0.49

v
-] ——
cl

e

5 = 2
% = 0.51 = v* =051c

'Faking square root on both sides we get
v=071c
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(iv) What happens to light intensity of lamps in a series circuit when
more lamps are added in the circuit?
"Ans: As in the series circuit current will be same. So addition of more lamps in a
series circuit will no effect the intensity of lamp because intensity of lamp not
- depend either the lamps are in series or parallel circuit,
(v) Discuss the situation when:- ,
a. Electric intensity at a point is zero but electric potential is not zero.
Ans: Electric intensity is zero because electric field intensity is a vector quantity
and it has only one direction along given point. 8
When. equilibrium is established the electrostatic force become.zero and
hence by formula Electric intensity become zero.
F

q
But Electric potential is not zero because it is source to fulithe charges.
b. Electric potential at a point is zero but electricintensity is not zero.
Ans: If we have two charges, one is positive and other is negative of the same
magnitude by a small distance then the electric potential due to positive and
negative charges is given by
. A

V4= S . and 7 | v e
Where d is the distance ridway between then so
V=¥ 4+ vy ;
Electric field intensity due to pdsitive and negative charges is given by
E=— and E=—1,
4ne,d ' Jeqd

So the electric field intensity exist’

(vi) A balloon is negatively charged by rubbing and then set free. It
first clings to a wall but eventually falls down. Why?

Ans: Because the ‘wall is positively charged due to' difference in charges the

balloon clings to wall but after some time the balioon becomes neutral due to

electrostatic inductiomand due to no same charge (repulsion) it falls down.

(vii) When we hold a live wire standing barefoot we get an electric
shock while wearing plastic or rubber shoes we don't. Explain the
reason. '

Ans: When we hold wire standing barefoot we get an electric shock because our

foot touches the ground which is pure conductor of electricity , form a circuit and

current flow from it but the plastic and rubber shoes are bad conductor of electricity
they did not carry electricity (potential difference becomes zero) and no current
drawn from it that's why we not get electric shock from it. -

(viii) In a Hydrogen atom there are two attractions between electron
and proton. Name them. Also find their magnitudes if the radius of
Hydrogen atom is 0.053 nm.

Ans: Coloumb'’s force as reaction force and Centripetal force as an action force.
Magnitude of two forces are as: ‘

i 2
T and F, = -’%—
n

=
a
]
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(ix) Write down three differences between Coulomb's electrostatic
force and gravitational force.
Ans: a. The value of gravitational constant G is very small as compared to

electrical constant ;;'l—o it is because of this fact that the gravitational force is

a very weak force as compared to electrostatic force.
b. As regards their qualitative aspect, the electrostatic force could be attractive
or repulsive while, on the other hand, gravitational force is only attractive, » '
C Another differerice to be noted is that the electrostatic force is megium
dependant and can be shielded while gravitational force lacks this property:
(x) What will be the instantaneous value of alternating voltage at time
" 7/6"where "T"is the time period of the alternating voltage?
Ans: v = v, sinwt .

Zn
v= vOSIﬂ—T— oK -

-t

v= v,sin2m % s =V slng = Vo sin(60%)

v= 0.B66v, .
(xi) What factors make a fusion reaction difficult to achieve?
Ans: Difficulties to achieve nuciear fusion reaction:

We know that for fusion of two light nucleithe work has to be done to
overcome the repulsive force which exists between them. For this the two nuclei are
hurled towards one another at a very high speed. One method to do so is to give
these nuciei a very large velocity with the belp of an accelerator. This method has
been used in the research study of nuclear fusion of 24 and 1H. But this method of
nuclear fusion for getting energy cannot pe used on a iarge scale.

(xii) How can radioactivity help in the treatment of cancer?
Ans: Young and rapidif.growing cells are particularly susceptible; hence X-rays
are useful for selective destruction of cancer celfs. On the other hand a cell may be
damaged by radiation but survive, continue dividing and produce generation of
defective cells. Thus.X~fays can cause cancer.
(xiii} The decay constant for Sris 1.99 %10 s, Calculate its half life.
Ans: We know that

ATy e 0.693

1.99 x 10"571,z = 0.693
Ty, = e = 34824.12
(xiv). A capacitor is connected across a battery:
a. Why does each plate receive charge of exactly the same
magnitude?
b. Is this true even is the plates are of different sizes?
C. Will there be any current flowing through the circuit?
Ans: a. Because each plate Is connected in series.
b. Yes it is true plates receive current even they are of different sizes.

c. Yes the current will flow through the circuit.
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(xv) Find the equivalent resistance for the combination shown in the
figure (Between A and B). Resistance of each resistor is “®“

Ans: For Parallel:
1 1_2 _ R
R + R = R, = 2

21
Re

Now all the resistances are in series:

RE=R+R+R+R+R+§=ZR.+zn+2R+g_R+gn+:§=_%5

2
(xi) Find the equivalent capacitance of the circuit if the capacitance of
each capacitor is" ¢":~ ;

(&
]
11

C Cc

‘__IL 41

f =4 .J
o 3
341 T=
11

Ans: For series Combination:
1

1 _ }_ 1 2 =z
Gocte= ¢ y> Ce=

For parallel combination;
Ce=C+3:+4C = €= 3
(xvii) A series circuit of three identical lamps is connected to a battery as

shown in figure,
¥ @ @
S

| g - | S
« When switch "S" is closed what effect will ‘it have on the
following:-
a, Brightness of A and B.
b. Brightness of lamp "C".
c. Current in the circuit.
Ans: a. Brightness of A and B enhanced.
b. Brightness of lamp C is same as A and B.
C. Current will remains same due to series combination.
(xviii) The resistance of a conductor decreases with the increase in cross
sectional area of the conductor. Why?
Ans: We know that

2

sC
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From the given formula resistance is inversely proportional to the cross
sectional area if area increase the resistance will be decreased.
(xix) Why do we choose a potentiometer to measure potential difference

accurately, rather than a voltmeter? '
Ans: Because the voltmeter is connected across the two points in a circuit
between which potential difference is to .be measured. It is necessary that _the
resistance of the voltmeter be large compared to the circuit resistance across which
the voltmeter is connected. Otherwise an appreciable current will flow through the
voltmeter which will alter the circuit current and the potential difference to be
measured. Thus the voltmeter can read the correct potential difference enly when it
does not draw any current from the circuit across which it is connected. Where the
potentiometer measure the potential difference accurately and it-does not draw any
current from the circuit.

SECTION - C (Marks 26)
Note: Attempt any TWO questions. (2x13 = 26)
Q3 a. What is mutual induction? Explain how induced emf is
produced in the secondary coil. What factors does mutual induction
depend upon?
Ans: Mutual induction:

The phenomenon in which a changing current in one coil induces an ‘emf in
another coil is called the mutual induction.”
Derivation of mutual induction:

i. Consider two coils placed close to @ach other. EM
One coil connected with a battery through a switch — N
and a rheostat is called the "primary” and the other :J *
one connected to the galvanometer is called the P hpbtd
"secondary". [

ii. If the current in the primary is changed by varying the resistance of the rheostat,
the magnetic flux.in'the surrounding region changes. Since the secondary coil is in
the magnetic field of the primary, the changing flux aiso links with the secondary.
This causes an induced emf in the secondary.

iii. According to.Faraday's law, the emf induced in the secondary coil is proportional

to the rate of change of flux 5—:} passing through it, i.e.,
Es=-N, ‘Aﬁ'{
Where N, is the number of turns in the secondary coil.
iv. Mutual inductance:
Let the flux passing through one loop of the secondary coil be ¢,. Net flux

passing through the coil of N, loops is Ns ¢ As this flux is proportional to the
. magnetic field produced by the current L,in the primary and the magnetic fieid itself

is proportional to I, therefore

-~

Nl¢t“ lp
NePe= ML e (1)
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Where M = N—;f-’-' is proportionality constant called the mutual inductance of the two
P

coils. It depends upon the number of turns of the coils, their area of cross - section,
their closeness together and the nature of the core material upon which the two coils
are wound, - .
v. By Faraday's law the emf induced in the secondary coil is given by the rate of
change of flux through the secondary.

& AN
Es = -N, -a%i =-‘.-_As.‘?;!

Putting Ny¢; = M, from Eq.1
A(MIp)
Es= ~ =L

At i
Eg“-Mz'z .............. (2)

The Eq.2 shows that the emf induced in the secondary is proportional to the time

rate of change of current in the primary.

Note: The negative sign in Eq.2 indicates the fact that the induced emf is in such a
direction that it opposes the change of current in the prirary coil. While
finding out the value of M from Eq.2, negative sign. is'ignored. Thus M may
be defined as the ratio of average emf induced in the secondary to the time

rate of change of current in the primary. M= ;;i—

b. Name the unit of mutual induction and define it.

Ans: Unit of mutual induction: q
The SI unit for the mutual inductance. M is Vs A, which is called as henry
(H) after Joseph Henry,

Henry:

‘One henry is the mutual inductance ofthe pair of coils in which the rate of change

of current of one ampere per second in the primary causes an induced emf of one

voit in the secondary.”

c. An emf of 5.6 Vis induced in a coil while the current in a nearby
coil is decreased from 100 4 to 20 4in 0.02 s. What is the mutual
inductance of the two coils? If the secondary coil has 200 turns,
find the change in the flux during this interval,

Ans: Solution: '

emf induced in the secondary coif = g = 5.8V

Change in curfent in primary coil = Ala = 100 A - 20A

Change in cumrent in primary coil = Alp = 80A

Time interval for the change = At = 0.02s

Number of turns in the secondary coil = N; = 200

Mutual inductance = M =7

Change in flux = Agp=?

Using the relation for mutual inductance

at

Al
= M-EZ
80 - M“
e
M = —'—8’-‘5'— =1.4x10° Vs A" Ans.
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.
According to Faraday's law &= Ny =5
et =N A
A = 280 bt 5 562902 2 56510 Wb Ans.
N, Ng 200

Q.4 a What is Compton Effect? Prove that the wave-length of the

photon increases after collision with the electron.
Ans: Compton effect:

Whe:t:-rays are scattered by loosely bound electrons from a graphite
target, it is known as Compton effect.
Explanation: o
b X.nhur Holly Compton at Washington University in 1923
studied the scattering of X-rays by loosely bound electrons
from a graphite target
ii. He measured the wavelength of X-rays scattered at an
ange! 8 with the original direction. He found that w_amier;gth As:0f the scattered X-
rays is farger than.the wavelength 2, of the incident X-rays. This is known as
Compton effect. . .
i, T‘t)we increase in wavelength of scattered X-rays could not be exp_lamed on the
basis of classical wave theory. Compton sugge’s__led.that X_-r_ays cpnsast of photqns
and in the process of scatterning the photons suffer collision with electrons hk'e
billiard balls. In this collision, a pan_of incident ‘photon energy and momentum i$
transferred to an electron
iv. Compton shift (A1): '
Applyingpenergy and momentum gonsemvation laws to the process, he derived an
expression for the change in wavelength A4 known as Compton shift for scattering
angle ¢ as

where my is the rest mass oft‘t:e electron,

v. Compton wavelength (;O;):

The factor —— “hae dimensions of length and is calied Compton wavelength and has
mgc

the numerical value

L $xinC L le =2.43 x 10" m
;; T ixio-n kg x3x109 ms~t

Pe= N
a=MA
PN — e -
i A

vi. If the scattered X-ray photons are observed at 8= 90°, the Compton shift A1
equals the Compton wavelength.
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Note: The Eq.1 was found to be in complete agreement with Compton's
experimental result, which again is a striking confirmation of particle like
interaction of electromagnetic waves with matter.

Arthur Holly Compton was awarded Nobel Prize in physics in 1927 for his
discovery of the effect named after him.

b. A 50KeV photon is Compton scattered by quasi-free electron. If the
scattered photon comes off at 45°, what is its wavelength?

Ans: Solution:

Energy of photon = E =50 k eV = 50 x 10° x1.6 x 10™ J = 80 x 10" J
Angie = 8 = 45°

Wavelength of scattered photon = A4 =7 :
Wavelength of incident photon can be calculated by using the rejation

E=hf
or Bink =5 1 =g£g
= 6:63x10"3x3x10% _ 19.89x1026 _
A i 80x10-10 B80x10-16 ™ 00248 nm

Now, the relation for change in wavelength is
AA =3 -1 = (1-008)
- 6.63x10~ 3 0 moz 53109, 3109
2.- An 9.1x10733c3x 108 *{1-cosdd’) = 27.3x10~%3 *(1-0.707)
A~4=0.2429x107*1 x 0,283 = 0.0007 ntm
A =24+ 0.0007 = 0.0248 + 0.0007 = 0.6255 nm Ans.

C. Explain why bright light ejects more electrons from a metal surface
than dimmer light of the same colour?

Ans: As in photoelectric effect the humber of photoelectrons emitted is directly

proportional to intensity of light used, so the bright light reject more electrons as

compared to dimmer light. '

Q.5 a State the basic postulates of Bohr's atomic model of the
hydrogen atom. Also derive expressions for radii of quantized
orbits of electron. ! .

Ans: Bohr's model of the hydrogen atom:

In order to éxpiain the empirical results obtained by Rydberg, Neils Buhr, in

1913, formulated & medel of hydrogen atom utilizing classical physics and Planck's

quantum theory., This semi classical theory is based on the following three

postulates: :

Postulate It
An electron, bound to the nucleus in an atom, can move around the nucleus

in_certain circular orbits’ without radiating. These orbits are called the discrete

stationary states of the atom.

Postulate II:

Only those stationary orbits are allowed for which orbital angular momentum

is equal to an integral multiple of E":? ie.,

= 2A
mvr-2n .......... (1)
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where n = 1, 2, 3....... and n is called the principal
quantum number, m and v are the mass and velocity of
the orbiting electron respectively, and h is Planck's
constant. ;

Postulate III:

Whenever an electron makes a transition, that
is, jumps from high energy state E; to a lower energy
state E,, a photon of energy h f is emitted so that

WMe=Bi-By i (2)
where f = ¢ /A is the frequency of the radiation emitted.
Quantized radii: ‘

Consider a hydrogen atom in which electron moving with veloGity.Vs is in

stationary circular orbit of radius r,. From Eq.

_nh
m\;r = '{;
. n
Vo= 2rmry, (1)
As electron to stay in the circular orbit, shown in Fig., the céntripetal force.
2
Fe= —r'f'l is provided by the Coulomb's force F. = 5:; where ‘e’ is the magnitude of
n n
charge on eleéctron as well as on the hydrogen nucléus consisting of a single proton.
Thus,
mvg _ ke*
it S (2) T
where constant k is equal to ;:;; o 1
After substituting for v, from Eq. 1, we'have '." 'j,'?~ / . E
. ___n_f_'i_ = n2‘r (3) ) ‘n=i, /*‘ Y
n Antkmet “'2 $uvessvs B ; ': "' 'H‘h \ -:
- _L__ i [ ‘\ -+ l. '
Where' : ‘ M= ‘nzkm.z = 0-053 nm . \“ S L’ "
This ‘agrees  with  the experimentally
measured values and is called the first Bohr orbit Y,
cadius of the hydrogen atom. T

Note: Thus dtcording to Bohr's theory, the radii of different stationary orbits of the

glectrons in the hydrogen atom are given by o= Iy 41,90, 161,00

The first Bohr orbit in the hydrogen atom has a radius ry = 5.3 X 10" m.

The second and third Bohr orbits have radii r,= 4r, and r3 = 9r, respectively.
b. What is meant by half life of a radioactive element? How can it be
~ determined from the decay constant of radioactive element?

Ans: Half life: it is the period in which half of the radicactive element atoms
decay. An element completely decayed after an infinite time. .

If at any particular time the number of radicactive atoms be N, then in an
interval At, the number of decaying atom, AN is proportional to the time interval At
and the number of atoms N, i.e,,

AN o -N At
Or AN=-ANAt ..... (1)
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No. Of radioactive nuclei

Ty 2Ty 313 475
Time (t) —»
where A is the constant of proportionality and is called decay constant.
c. Compute the shortest wave length radiation in the Balmer series.
_What value of" 7"must be used? And why? \
Solution: For Balmer series
P=2 :
n=ow (infinity only for shortest wavelength)
Ry=10974 x 10" m*
Aein = 7
The general formula to find wavelength'in hydregen spectrum:

=R ()
1 1

=1.097 x 107 (-(-2-37—(?)-2-)=1.097x 107x ! (=

4
= Toe7wio7 = 364.6x 107%= 364.5 nm Ans.

8|~
H

-
A 0)

»
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" FBISE PAPER # (2009)

PHYSICS HSSC-II (2009)
SECTION-A (Marks 17)

PO S

Tme:29Minutes . _Marks: 17
Note: Section-A is compuisory. All parts of this section are to be answered on the
question paper itself. It should be vompleted in the first 25 minutes and handed over to

the Centre Superintendent, Deleting/overwriting is not allowed. Do not use lead pencll, |

Q.1 Insert the correct option i.e. A/ B/ C/ Din the empty box

provided opposite each part. Each part carries one mark.

(i) The copying process is called:

A. Xerography B. Topography
C. Neurography D. Spectroscopy
(ii) When air is used as dielectric between the plates of a paraliel plate

capacitor then its capacitance is:

Az, Q Qd Q
i B. v C. a® D. e
(iii) The terminal potential difference of a cellis given by:
AV = — B.V,=E—IR €.V ==  D.None of these
(iv) In SIunit the value of u,is:
A. 4n % 1007 WhA 'm™ B. 47 x 1007 WbA™'m
C. 41t X 1007 WbAm™? D. 47 % 1077 WhA™ 'm™?

(v) Thee/m of an electron moving with the speed along a circular path
in @ magnetic field is given as:

AL ER ey A C el p¥ad
"m E "m BR "m BR ‘m- B?
(vi) The principle of electric generator depends upon:

A. Lenz's law . B. Faraday's law

C. Coulomb'sdaw D. Ohm's {aw

(vil) The current passing through a choke coil of 5H is decreased at the
rate of 2 /s, the induced e.m.f in the coil is:

AR5V B.-25V ° C.10v D.-10V
(viii) When X, = X¢ this condition is called:
A.'Balanced B. Equality C. Resonance D. All of these

(ix) * The process of combining low frequency signal with a high
frequency radio wave is called:
A. Demodulation B. Modulation C. Resonance D. Impedance
(x) The substances in which magnetic fields produced by orbital and
spin molecules of the electron add up to zero are called:

A. Ferromagnetic B. Diamagnetic
C. Paramagnetic D. None of these
(xi) A trivalent impurity is usually called:
‘A. Acceptor B. Donor C. Rectifier D, Transistor
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(xii) Which of the following is NOT basic operation of Boolean variables?
A. YES operation B. NOT operation
C. AND operation D. OR operation
(xiii) A forward biased P-n junction practically offers:
A, Zero resistance B. Very low resistance
C. Very high r+-esistance D. None of these
(xiv) The existence of positron was discovered in the:
A. Thermal radiation B. Cosmic radiation
C. Electromagnetic radiation D. Non-electromagnetic radiation _
(xv) When x-rays are passed through successive aluminum sheets, their
hardness: :
A. Decreases B. Increases C. Remainssame D None of these
(xvi) The energy equivalent to ohe atomic mass unit is:
A. 1.6 x 107%) B. 6 x10%] C.931 Mev D293 Mev
{xvii) The solar energy is mainly due to:
A. Fission B. Fusion C. Pair production " \.D. Al of these

PHYSICS HSSC-II

ECTION - B (Mark
Q.2 Attempt any FOURTEEN parts. The answer to each part should not
exceed 3 to 4 lines. (14x3 = 42)
(i) The potential is constant throughout agiven region of space, Is the
electrical field zero or no-zero in this region? Explain.
(i)  Is it true that Gauss's law states that the total number of lines of
forces crossing any closed surface in the outward direction is

(iii) A potential difference.is applied across the ends of a copper wire,
What is the effect on the drift velocity of free electron by:

a, Increasing the potential difference.

b. Decreasing the length and the temperature of the wire.

(iv) Is the filament resistance lower or higher In 500 w,220 v light bulb
than in a 100 220V bulb?

(v) Aplane conducting loop is located in a uniform magnetic field that
is directed along the x-axis. For what orientation of the loop is the
flux @ maximum? For what orientation is the flux a minimum?

(vi) If a charged particle moves in a straight line through some region
of space, can you say that the magnetic field in the region is zero.

(vii) 'Show that ¢ and = have the same units.

(viii) When the primary coil of a transformer is connected to A.C mains
the current in it:
a. Is very small if the secondary circuit is open, but
b. Increases when the secondary circuit is closed. Explain these
facts. : .
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(ix) Name the device that will (a) permit flow of direct current but '
oppose the flow of alternating current (b) permit flow of
alternating current but not the direct current.

(x) Whatis meant by A.M and F.M?

(xi) What is meant by hysteresis loss? How is it used in the
construction of a transformer?

(xii) What is the effect of forward and reverse biasing of a diode on the
width of depletion region?

(xiii) Which photon, red, green or blue carries the most energy and
momentum?

(xiv) If measurements show a precise position for an electron, ¢an those
measurements show precise momentum also? Explain.

(xv) What are the advantages of laser over ordinary light?

(xvi) The radicactive element 226paRa has a half-life of 1.6 %10° years.
Since the earth is about 5 biilion years old, how can you explain

_ that we still can find this element in nature.

{xvii) Why a photo diode is operated in reverse biased state?

(xviii) Name different groups of sub-atomic particles. Also differentiate
between hadrons and leptons.

(xix) Complete the following equations:

a. 226pq — 2FERA + — — = = =
b —~——==—= + 34 + Ke ' ‘
SECTION -~ C (Marks 26)
Note:-Attempt any TWO questions, (2x13 = 26)

Q3 a. State and explain ohms law. Calculate the equivalent
resistance whenta number of resistances are connected in

() series and . (i) in parallel. 1+242+42
b. Differentiate bétween resisitivity and conductivity.
C. Find the equivalent resistance of the circuit, total current drawn
from sourte and the current through each resistance. 04
YT I
—J__/\N\'N\___ Ry m
L—AMWN— VIV
Ry =60 |
6V <]
+ 1.
Q.4 a. Define Transistors. How can we use transistor as an
amplifier? 2+5
b. What is voitage gain of an amplifier? 02
G The current flowing into the base of a transistor is 100uA . Find its
collector current Ia emmiter current Iy and the ratio I. /1o if the
value of current gain g is 100. 04
Q.5 a Define Photoelectric effect. Explain the same on the bases of

quantum theory and derive Einstein photoelectric equation. 2+5
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b. How can the spectrum of hydrogen contain so many lines when
hydrogen contains only one electron? 02
(o Sodium surface is illuminated with light of wave length 300nm. The
work function for sodium metal is 2.46eV, 04

(i) Find the maximum K.E of ejected electron.
(if)  Determine the cutoff wavelength for sodium.

SOLUTION OF FBISE PAPER # (2009)

SECTION- A (MC?S!
LA | i.A | iii.D | iv.D | v.B ) v

B
vii. D" | viii. C ix. A X. A xi. B xii. B
Xiii. B | xiv.B | xv. B | xvi.C xvii. D
(i) The potential is constant throughout a given region of space. Is the
electrical field zero or no-zero in this region? Explain.
Ans: Since E=K %
if we move a unit positive charge figm long point to other at infinity, no worth

will be done. i.e., all the points at Infinity will besat the same potential. Electric field
intensity being inversely proportional tof thelsquare of distance is zero at infinity

(if)  Is it true that Gauss's law. states that the total number of lines of
forces crossing any closed surface in the outward direction is
proportional to the net positive charge enclosed within surface?

Ans: Yes itis true. Eleckic fiuy measures the number of electric field lines passing

through a certain area. Aisp eléctric flux is directly proportional to charge enclosed.

Hence the total number of lines of force crossing any closed surface in the outward

direction is proporti6nal to the net positive charge enclosed within surface.

(ili) A potential difference is applied across the ends of a copper wire,
What.is the effect on the drift velocity of free electron by:

a. Increasing the potential difference.

b. Degreasing the length and the temperature of the wire.

Ans: Drift velocity: The average directed veiocity along the conductor in the

presence Bf applied electric field is called drift veiocity and is given by

elr

Vg =
m
Where 7 is relaxation time, E is electric field strength and m is mass of the electron.
(a) The drift velocity of free electrons increases with increases of potential
difference because by increasing potential difference electric field increases.
Vg &V or Vg oc E

(b) Decreasing resistance and temperature of the wire it increases electric current
(rate of flow of charges} which demands Increase in drift velocity because
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1
Vg 2 and Vg ¢ =

-
(iv) Is the filament resistance lower or higher in 500 W, 220V light bulb
than in a 100W 220V bulb?
2z

Ans: Since R=%—;

_ (2200% _
Now R', “"‘"""52032 96.8 0
_ (220 _
Also Ri==o0 48410,

Clearly, R, is less than R;.
Hence, 500 W, 220 V bulb has lower filament resistance than 100 W, 220 V bulb,
(v) A plane conducting loop is located in a uniform magnetic field that
i directed along the x-axis. For what orientation of the loop is the
flux a maximum? For what orientation is the flux a minimum?
Ans: The flux will be the maximum when the plane of the loop will be
perpendicular to the magnetic field (perpendicular to x-axis). The flux will be the
minimum when the plane of the loop will be parallel to the magnetic field (paraliel to
X-axis).
Since ¢ = B A cosé
Case 1: In Fig. the field is directed along the normal to the area, so 8 is zero and
the flux is maximum, equal to BA
Case 2: When the field is paraliel to the plane of the area, the angle between the
field and normal to area is 80° 1e.. 8 = g0®, so the flux through the area in this
position is zero
(vi) If a charged particle moves in a straight line through some region
of space, can you say that the magnetic field in the region is zero.
Ans: Since according to Ampére's law
B=ponl ' = Bl
When a charged particle moves in a straight line in a certain region of space
it will produce current, hence there will be a magnetic field around the current
carrying conductor. Therefore magnetic field in the region is not zero.

(vil) Show thateand %‘;’ have the same units,
Ans: We know that, & = 3:—
Unit of & = SLamee. = Vol

Coulomb T
A CBAA NA™ m™ " xm Nm Joule v
— 5 s B s $B. it 25 of
N hig ot 5 sxA Coulomb t

Hence ¢ and %% have the same units.

(viii) When the primary coil of a transformer is connected to A.C mains
the current init:
a. Is very small if the secondary circuit is open, but
b.  Increases when the secondary circuit is closed. Explain these facts.
Ans: (a) When the secondary circuit is open then there is no load to consume
electric power or output power used is zero.
Output power =V, Is = 0
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Since-output power of a transformer is smaller than input power. Hence the
primary coil of the transformer draws a very small current from a.c.
(b) When the secondary circuit is closed then output power increases

input power = output power
lbVa=1 Vs

The transformer will draw large current draw from the a.c mains to increase .
the primary power because greater current is needed in primary coil to: equalize
power in the secondary coil. BT et
(ix) Name the device that will (a) permit flow of direct current but

oppose the flow of alternating current (b) permit flow of

alternating current but not the direct current.
Ans: (a) An inductor (choke) will oppose A C. due its inductive feactance,

(b) Capacitor will oppose the flow of direct current but ‘aliows the flow of

alternating current.
(x) Whatis meant by A.M and F.M?
Ans:

Amplitude modulation (A.M) Frequency modulation (F.M)
In this type of modulation the | In this type of medulation the frequency
amplitude of the carrier wave is of the carrier wave is increased or
increased or diminished as the diminished as the modulating signal,
amplitude of the superposing l.ampfitude increases or decreases but
modulating signal increases 4@nd the" carrier wave amplitude remains

decreases. constant.
fo} e ok . COCHor wave
=K 2, WY L (B) /:\ S
- - \\
®) mv\o‘;,g; v\. > o
: 2
M’V‘MV\N\NW\M’V\/ X LM 1 owgnatf, H
| " e e © MMMV v

frequency md'dulnn‘-d wave

’

oz sa‘grﬁe(ra)wr:pv:“;ms * ?‘%’t‘ m"”%’gy Fig. shows frequency modulation. The
| arid - F'oon:a amplude | frequency of the modulated carrier
: foqudedr?cy.fr 9. (b) repres‘ent? 3 | wave is highest (point H) when the
, ke f'° equency signal of a | o) amplitude is at jts maximum

Sme Waveform. Fig. (c) Shows. the | oocitive value and is at its lowest
result obtained by modulating the frequency (point L) when signal
carmer waves with the modulating amplitude has maximum negative.

T When the signal amplitude is zero, the
carrier frequency is at its normal
frequency f..
The AM. transmission frequencies | The F.M. transmission frequencies
( range from 540 kHz to 1600 kHz. range from 88 MHz to 108 MHz.
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(xi) What is meant by hysteresis loss? How is it used in the
construction of a transformer?
Ans: Hysteresis loss:

The area of the loop is a measure of the energy needed to magnetize and
demagnetize the specimen dunng each cycle of the magrietizing current. This is the
energy required to do work against internal friction of the domains. This work, like all
work that is done against friction, Is dissipated as heat. It is called hysteresis loss.
Use in the construction of transformer:

Hard magnetic materials like stee cannot be easily magnetized or
demagnetized, so they have large loop area as compared to soft magnetic material
such as iron which can easily be magnetized, The energy dissipated per cyclenthus,
for iron Is less than for steel. That is why soft iron used in transformers,

(xii) What is the effect of forward and reverse biasing of a diode'on the
width of depletion region?

Ans: Wnhen 2 diode is forward biased, the width of the gdepletion region is

decreased. It is mainly due to a iarge value of diffusion currediland a small value of

drift current. On the other hand the width of depletion rggdlon increases when the

diode is reversed biased,

(xiii) Which photon, red,' green or blue carries the most energy and
momentum?

Ans: The photon with highest frequency or smalleawavelength will have the mest

energy and momentum

As frequency of blue light 18 greater than the/frequency of green and red light

: A ) ho,
Therefore photon of blue light have mestienergy (E = hf = —;—) and most momentum

(P=3)

(xiv) If measurements show a precise position for an electron, can those
measurements show precise momentum also? Explain.

Ans: Position and momentim of a particle cannot both be measured

simultaneously with peffeet accuracy. There 1§ always a fundamental uncertainty

associated with anysmeasurement. It is a consequence of the wave particle duaiity

of matter and ragiation. It is known as Heisenberg uncertainty principle.

ax. Ap = A(5 ) =h erverene (1)

The equation 1iis the mathematical form of uncertainty principle.

it is_not possible to measure position and momentum at the same time. If
one, quantity is precise then other becomes uncertain becausa it will violate
Heisenberg's uncertainty principie.
(xv) What are the advantages of laser over ordinary light?
Ans: Lasers are used for producing an intense. monochromatic, and unidirectional
coherent beam of visible light.it is more intense, monochromatic, unidirectional and
coherent, whereas, ordinary light does not have such properiies. Therefore a laser
beam Iz much more power full than an ordinary light beam. Energy of laser can be
focused at a point to get energy for welding and surgical purpose while ordinary light

cannot do s >
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(xvi) The radioactive element *%6Ra has a half-life of 1.6 x10° years,
Since the earth is about 5 billion years old, how can you explain
that we still can find this element in nature,

Ans: Half life: It is the period in which half of the radioactive element atoms

decay. An element completely decayed after an infinite time. .
Thus with the passage of every half life the number of atoms remaining

behind becomes half of the number of atoms already present. In this way an infinite.-

time is required for all atoms to tecay. As the earth five billion years old (not infinite
time) so we can still find 228Ra element in nature,

(xvii) Why a photo diode is operated in reverse biased state?

Ans: When no light is incident on the junction, the reverse current i8 almbost Zero

Hence reverse biased state is used in Photo-dicde. »
(xviii) Name different groups of sub-atomic particles. Also differentiate

between hadrons and leptons,
Ans: Subatomic particles are divided into three groUps:
1. Photons 2. Leptons 3. Hadrons
Leptons Hadrons

Hadrons are particles that experighce! Leplons are particles that do not
the strong nuclear force. In additions to \\experience strong nuclear force.
protons, neutrons and mesons (@fe)| Electron, muons and neutrines are

hadrons, leptons.
(xix) Complete the following equations:
a. 2eRa — ieng 9 - b ———— 184 %
Ans: a, “58Ra — Z2gn L8y

SECTION - C (Marks 26)

Note:-Attempt any TWO questions.
Q3 a. State and explain ohms law, Calculate the quivalent
resistance when a number of resistances are connected in. ;
() [ " series and (ii)  in paraliel.
Ans: Ohm's law:
"The current fiowing through. a conductor is directly proportional to the
potential difference across its ends provided the physical state such as temperature
gte, ofithe conductor remains constant"

Mathematical form of ohm’s law:
Symbolically Ohm'’s law can be written as #
Vet $ ;

It implies that V=Rl - /

where R, the constant of proportionality is called P
the resistance of the conductor The value of the . L~
resistance depends upon the nature, dimensions and the Cront
physical state of the conductor
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ries combination of Resistances: | '
:;.;? There is one path in which the electrons can flow in the circutt.

K I = R: ! X RA
& l
= !i
' .
v - - )
2- The current flow is the same throughoutla series circuit.
I=h=k=h

< 5 sSum of the potential difference across individual components in a series
circuit is equal to the potential difference across the whole circuit-
V= V\ + VQ + V3 ‘ ; . l
4- The fotal resistance R, of the resistors connected in seqes clecuit is gqua to
the sum of the separate resistors
Re=Ri+R2 + Ry
- For n resistances
? Re= R\*R;*R; " Rp
liel combination of Resistances: . o
T-”a There are more than one paths for the follow.of electrons in the circuit

2- The current flow'in th.e main circuit is the sum of the currents in the separate
branches.
=L +lh+ls . .
3- - Each component connected in parallel has the same potential difference
across it.

V= V-, = Vg = Vg
1 , :
' i — alent resistance of
4- The reciprocal of equivalent resistance R of the equiv

the combination is the sum of the reciprocals of the individual resistances.
| | |

= — ——

]
R, R, R, R
5- For n resistances
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b. Differentiate between resisitivity and conducﬁvity
Ans: .
Resisitivity Conductivity
The resistance of a metre cube of a material | Likewise conductivity, a is the
is called resistivity denoted by p . reciprocal of resistivity i.e.,o = ‘l)
The SI unit of resistivity is ohm-metre (2 m). The Sl unit of conductivity is ohm"
m’ormhm’
C. Find the equivalent resistance of the circuit, mtal current drawn
from source and the current through each resistance. 04
Solution: s
Ri=60 " Rz-‘-GQ ‘ R3=3ﬂ WAV Re3D

AAAAAA

V= 8V

Equivalent Resistance = Ry, =7 Total current =1 =?
Current through Ry = I, =7

Current through R; = 1.7

Current through Rs = 15 =7

In order to solve this numerical first of all we label the figure as follows:

For the parallel combination of R, and R
1 1 1 1 i 1 1 141 \3

- e Y e = B = —T el T

R Ry R R 6 & R e 3

R=310 Rt )

This resistance R will be in series with R; o [ mesa o

Rea=R+R:=3+3=61 Ans. = KB MWA—+

According to Ohm's law, | = ;!: =40

Using values we get, - (I& 5 = 1 A Ans. . Ay

Again using Ohm's law, Vao = IRs 2y

Vag =1 x 3 =3 volts

it is clear that,

Vag +Vagc =6V = Vag =6V - Vg =6V -3V =3V

Now, =148 =2 = 0.5 A Ans.

Ry 6
And, L="2=2=05A Ans.
" From figure it is clear that, L=1=1AAns. _

, Q.4 a Define Transistors. How can we use transistor as an
| amplifier?

Ans: Transistor:

Transistor is a semiconductor device
.consisting of three electrodes, namely emitter,
base and collector. For normal operation, the
base-emitter junction is forward biased whereas
the collector-base junction is reverse biased,
Transistors as an amplifier:

In majority of electronic circuits, transistors are
basically used as amplifiers. An amplifier is thus
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the building biock of every complex electronic circuit. It is for this reason that study
of transistor amplifier is important
Transistor voltage amplifier:

The circuit in Fig. is a transistor voltage amplifier. The battery Vg forward
biases the base-emitter junction and Ve, reverse biases the collector-base junction.
Vge and Ve are the input and output voltages respectively. The base current is lg=
Veelry Where r,, is base emitter resistance of the transistor. The transistor amplifies it
£ times. So

Ic=8 1= Vael 1o
OQutput voltage:
The output voltage V, = Vce is determined by applying KVL equation inthe output
loop which gives '

Vee = IeRe + Ve or Vee = Veg = IcRe
Substituting the value of Ic and replacing Vee by Vo
Vo=Vee—BVeeRele .o (1)

Application of small signal voltage:

When small signal voltage AV,, is applied at the ifput terminal B, the input
voitage changes from Vge to Vge + AV, This causes adittie change in base current
from I to (lg + Alg) due to which the collector current changes from 1. to (le + Alg).
As the collector current changes, the voltage drop acress'Rei.e. (IcRc) also changes
due to which the output voltage V;, changes by AV, Substituting the changed values
inEq. 1

Vo + AVQ =Ve- b’ (Vae L AV..} Rc/r., Yy (2)
Subtracting Eq. 1 from Eq. 2
AVo= B AV Relfe
Note: The value of the factor R./feis of the order of hundreds, so the input voitage
is amplified. The negative sign shows that thereis a phase shift of 180°
between the input and the output signals.
b. What is voltage gain of an amplifier?
Ans: Gain of amplifier:

Therefore the gain ofthe amplifier A = AVy/AV,= SR
c. The current flowing into the base of a transistor is J00uzA . Find its

collector! current /. emmiter current /- and the " ratio 1. /I, if the

value of current gain g is 100. :
‘Solution: Vo 29V
Base Current =lg=100uA=100% 10° A
Current Gain =f# =100 |
Coliector Current = |, =7 R, Fatay '
Emitter Current = Ig =7

" The ratio = ff =7 ; s
Currentgain=g = ,'—c = =Xl

8
1:=100x100x10%= 10x10°A = 10 mA Ans.
The equation of transistor is given by, =1+ L
le= 100x10° +10x10° = 100 x 10®+ 10 x 10*%x 107x10?
le = 100x10° +10,000 x10°= (100 + 10,000) x10®
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le= 10,100 x10°= 10,100 xA = 10.1 x10°A = 10.1 mA Ans.

The ratio of I and |, is given by,

g 10x10™%

s TOAbRT 0.89 Ans.

Q.5 a. Define Photoelectric efiect. Explain the same on the bases of
quantum theory and derive Einstein photoelectric equation.

Ans: Photoelectric effect:

The emission of electrons from a metal
surface when exposed to ultraviolet light of suitable
frequency is called the photoelectric effect.

i. Einstein extended the idea of quantization of

energy proposed by Max Planck that light is emitted

or absorbed in quanta, known as photons. The

energy of each photon of frequency f as given by

quantum theory is i
E=hf...... (1) _

A photon could be absorbed by a single electron in the metal surface.

il. Work function '¢":

The electron needs a certain minimum energy

called the work funclion '¢' to escape from the T

metal surface. If the energy of incident photon is KE_
sufficient, the electron is ejected instantaneously

from the metal surface, A part of the pHaton energy 0t
i e - ‘ fo——p
{work function) is used by the electrgn to ‘Break r
away from the metal and the rest app@ars as the
kinetic energy of the electron. That i, i ll o ismgidtogr o

onorgy
frequency. Below 8 certain
frogcuency, f,. no pholcemission
CCOUE.

Incident photon energys Work function = Max. K.E. of photoelectron
or - hf =g = % MWa.: e (2)
Note: This is kriown as Einstein's photoelectric equation, )
| iii. When K:Ev of the photoelectron is zero, the frequency f is equal to threshold
frequency f, hence the Eq. 2 becomes '
hic- =0 or = hf, ssvsgysson: D)
Hence, warcan aiso write Einstein's photoelectric equation as
K Emg, = hf - hfo ....... (4)
Albert Einstein was awarded Nobel Prize in physics in 1921 for his explanation of
photoelectric effect.
b. How can the spectrum of hydrogen contain so many lines when
hydrogen contains only one electron?
Ans: Hydrogen atom contains one electron. It will emit cne spectral line, if it jumps
direct from higher energy state to the ground state.
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The electron does not necessarily return to the ground state in the single
jump, but may retumn by several jumps. That is why hydrogen spectrum contains

many lines.
c. Sodium surface is illuminated with light of wave length 300nm. The

work function for sodium metal is 2.46eV.
(i)  Find the maximum K.E of ejected electron,
(i) Determine the cutoff wavelength for sodium.

Solution: , \
Wavelength = 2 =300 nm =300 x 10" m Work function = ¢ = 2.46 eV
(a) Max. KE, of electron=E =7 (b) Cutoff wavelength =43=2
(a) Find the maximum K.E. of the ejected electron.
We have, .
< <
E = hf = o G %3)
E= 6.63x10- ¥ x3x10% I 19.89%107%% =6.63x 10" J
T 300x107° 300%10~? :
_ 663x1072° - =4 B%401°
E=4.14eV
According to Einstein's equation for Photoelectric effect
KEnsx=E-¢
KEma=-4.14 246= 1.68 eV Ans.
(b) Determine the cut off wavc:llength of sodium.
Since ¢=hfp= 3
B2
Here b =246e¥=394 % 10°J (- 1eV=1.6 x 107"%))

= 8
o= 6.63x10734x3x10% 5.05 x 107 m = 505 nm Ans.
3.94x1073% |
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FBISE PAPER # (2010)

PHYSICS HSSC-II (2010)
SECTION-A (Marks 17)

Time: 25 Minutes Marks: 17
Note: Section-A is compulisory. All parts of this section are to be answered on the

question paper itself. It should be completed in the first 20 minutes and handed overto
the Centre Superintendent. Deleting/overwriting is not allowed. Do not use lead pendil.

Q.1 Circle the correct option i.e. A / B / C / D. Each part carries one
mark. .

(i) A closed surface contains two equal and opposite charges, The net
electric flux from the surface will be . .
A. Negative B. Positive C. Infinite D. Zero

(ii) What will be the current in the circuit shown?

1 1 1
A.zA B.;A4 C.:A4A D.54

10 k62
(iii) Watt-hour measures «
A. Current B. Electri¢c energy C. Power D. Voltage
(iv) According to Faraday's Law; emf induced in a circuit depends
on ;
A. Maximum magnetic flux B. Rate of change of magnetic flux
C. Change in magnetic flux D. Initial magnetic flux
(v) An electron beam is moving parallel- The nature of force between
them is .
A Attractive
B. Repuisive
C. Aftractive. or repulsive depends on the Elacteron Ream

magnitude of velocity
D None of these
(vi) . In Compton scattering, the change in wavelength is maximum

| e ..
A. Angle of scattering is 80° B. Angle of scattering is 60°

C. Angle of scattering is 180° D. Angle of scattering is Zero
(vii) Temperature coefficient of thermister is .

A. Always negative

B. Always positive

C. Changing form positive to negative and vice versa

D. May be positive or may be negative
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(viii) 1If capacitance of LC circuit is made four times, then frequency of 1
the circuit becomes ‘
A. Twice B. One half C. Four times D. None of these

(ix) A transformer steps down the voltage of 220V to 20V with the help
of 20 turns on the secondary coil. What is the number of turns on

the primary?
A. 200 B. 220 " C.20 D. 22

(x) The colour of light emitted by a LED depends on <8
A. Its forward bias B. It reverse bias :

C. The amount of forward current
) D. The type of semi cenductor material used
(xi) The output of a two inputs OR gate is 0 only when it's
A. Both inputs are 0 B. Either inputis 1.
C. Both inputs are' 1 D. Either input i9.0™
(xii) A 100 ohm resistor, a 0.1uF cdpacitor and a 0.1 Henry inductor are
connected in parallel to a 100V supply. The fésonant frequency is

A, 1392Hz B 1452Hz C. 156212 D. None of these
(xiii) An electric force candeflect_ .
A. Neutrons B. y-rays C. Both A and B D. None of these

(xiv) As per Bohr's atomic model, a minimum energy (in ev) required to
remove an electron from the ground state of doubly ionized LV

atom is .
A.151ev B.136ev C.40.8ev D 1224 ev
(xv) When the motor is atdits maximum speed, the back emf will
be e
A Maximum B. Zero
C. Intermediate values D. No back emf
(xvi) As mass number increases, which of the following does not
change? \ :
A. Mass B, Volume
C. Density, | D. Binding energy
(xvii) In Ge'(Germanium) sample traces of Ga (Gallium) are added as
impurity. The resulting sample would behave like .
Al A conductor 8. A P-type semiconductor
CHAN N-type semiconductor D. An insulator |
PHYSICS HSSC-II : :
Time allowed: 2:40 Hours Total Marks = 68

Note: Sections 'B' and 'C are to be answered on the separately provided answer
book. Answer eleven the questions from section 'B' and attempt any two
questions from section 'C’' Use supplementary answer sheet i.e., sheet B if
required. Write your answers neatly and legibly,

SECTION - B (Marks 42)

Q.2 Attempt any FOURTEEN parts. The answer to-each part should not
exceed 3 to 4 lines. (14 x 3 = 42)
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(i) Calculate the gain of non-inverting amplifier shown in figure.
£ 40 k2

, (ii)  Draw the symbolic circuit diagram for exclusive NOR (XNOR) gate,
: (iii) Write down the heating effect of current.

(iv) State Ohm's law. ‘

(v) A parallel plate capacitor of capacitance C is charged using a
battery of emf V, . After the capacitor is charged, the battery is
removed and the distance between the-capacitors is doubled. Find
the new energy stored,

(vi) Show graphically the phase relationship between the current and
the voltage across an inductor, :

(vii) You are given a number of 2uF capacitors, each with a maximum
working potential difference of 10 ¥ |
How would you construct capacitors ofé
a. 1pF capacitance, suitable for use upto 20 V.

b. 2 uF capacitance, suitable for use upto 20 V.

(viii) A source of light is placed at a.distance of 0.1m from a photocell
and cut-off potential (stopping potential) is found to be V. If the
lamp is now placed at a distance of 2m, what will be the cut-off
potential,

(ix) Define Elastic limit.

(x) Whatis a photon?

(xi) Why ordinary silicon diodes do not emit light?

(xii) When a magnet Is pushed info the B
solenoid, the ammeter records a small [ I
current: Sormegres ) |

a. Explain why'a current is produced. [ n)e { AR D

l b. State what is observed: \x.QU
249 : Soleoo

1. When the magnet is pulled out of the solenoid. .

; When the magnet is stationary inside the solenoid.

(xiii) | Verify that an ohm times farad is equivalent to second

(Xiv) A dry battery can deliver 3000J of energy to a small 2W electric
motor before the battery is exhausted. For how many minutes does

" the motor run?

(xv) When base current is changed from 30 u4 to 80uA, the collector
current changes from .
1mAto 3.5 mA. Find the current gain in CF configuration.

(xvi) The effects of radiation on the human body depend on the
properties of the radiation. Explain why a source emitting
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a —particles inside the body is more dangerous than a source of the
same activity emitting y - rays inside the body.

(xvii) What do you understand by an equipotential surface in an electric
field? ;

(xviii) A lamp is connected to the secondary coil of the transformer by
long leads which have a resistance of 2.5 ohms. The power input to
the primary coil is 40 and the transformer is 100% efficient.

. Calculate the potential drop across the resistance of the leads.

(xix) By assuming that a hydrogen atom consists of. an electron of
charge & orbiting a proton of charge &'. Calculate the ratio of the
electric force between the electron and proton to the gravitational
force between them. ‘

(Mass of electron m, = 9.1x10°*" kg mass of proton m, = 1.67 x 107 kg)

ECTION - C (Marks 2

Note:- Attempt any TWO questions. (2x13 = 26)
Q.3 a. Derive an expression for torque acting on a current carrying
rectangular coil placed in a uniform magnetic field. 07

b. A coil of 0.1m x 0.1m and of 200 turns carrying a current 1.0mA is
placed in a uniform magnetic field of 0.1T. Calculate the maximum

torque that acts on the coil. 06

Q.4 a. What are isotopes? Explain mass spectrograph to
demonstrate the existence of isptopes. 2+6

b. Find the mass defect and the binding energy for tritium, if the
atomic mass of tritium is 3.016049. 05

Q.5 a. Define Impedance, 02

b. What do you understand by R-C and R-L series circuit? Calculate
the impedance of both the circuits by drawing their impedance
diagram. . 07

¢. A circuit has an Inductance of -~ H and resistant of 20000. A 50 Hz

A.C is supplied to it. Calculate the reactance and impedance offered |
by the circuit. ‘

04

SECTION- A (MCOs
i. D ii. A iii. C iv.B v. A vi. A
vii. D | viii. B ix. B x. D Xi. A xii. C
xiii. D | xiv. B xvi. D | xvii.B

xv. A
SECTION-B

(i) Calculate the gain of non-inverting amplifier shown in figure.
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Ans: The formula for the gain of a non-inverting OP-AMP is
G=1+zl=14¥_1,4-5
1 C g
(i)  Draw the symbolic circuit diagram for exclusive NOR (XNOR) gate,

f Ans:
A — .
2]
AD
i
A AB
B . :
(ili). Write down the heating effect of current.

Ans: a. Current flows through a metallic wire dug.to motion of free electrons.
During the course of their motion, they collide
frequently with the atoms of the metal, At each
collision, they lose some of their kinetic eflergy and
give it to atoms with which they collide. Thus agthe
current fiows through the wire, it increases the kinetic
energy of the vibrations of the metal atoms, i.e.. it
generates heat in the wire.

b. it is found that the heat H produgediby a current |

in the wire of resistance R during a time interval f is 5

given by H=FRt e

(iv) State Ohm's law.

Ans: Ohm's law:

“The current flowing through a conductor is
directly proportional to the potential difference across its t
ends provided the physical state such as temperature y
etc. of the conductor remains constant”.

Mathematical form of ohm’s law:

Symbolically Ohm's law can be written as =
! V&l o
It implies that V=RI

where R, the constant of proportionality is called the resistance of the
conductor. The value of the resistance depends upon the nature, dimensions and
the physical state of the conductor. !

(v) A parallel plate capacitor of capacitance C is charged using a
battery of emf V, . After the capacitor is charged, the battery is
removed and the distance between the capacitors is doubled. Find
the new energy stored.

Ans: The formula of:

Visit www.downloadclasshotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more.
(Page 33 of 136)


http://www.downloadclassnotes.com/
file:///C:/Users/Shahzad/Desktop/Final%20Notes/8/Islamiate/raoshahzadiftikhar@gmail.com
http://www.downloadclassnotes.com/

Written/Composed by: - SHAHZAD IFTIKHAR Contact # 0313-5665666
Website: www.downloadclassnotes.com , E-mail: raoshahzadiftikhar@gmail.com

PHYSICS FOR 2NP YEAR / HSSC-II (GUESS PAPERS OF 10 YEARS)

- Energy stored in a capacitor= E = % CV*

if the distance is doubled there is no effect in the stored energy because it is
not depend upon distance. ‘ :
(vi) Show graphically the phase relationship between the current and
the voltage across an inductor.

| &
2 v

(vii) You are given a number of 2uF capacitors, each with a maximum
working potential difference of 10V, How would you comstruct
capacitors of:

a. 1/t F capacitance, suitable for use upto 20 V.
b. 2 uF capacitance, suitable for use upto 20/
Ans: By using formula of capcitance.

c=12
v :
By increasing voltage capicitance will be decréased,
(a) If the voltage is increase from 10V to)2QV by formula capacitance will
decrease from 2uF to 10uF. :
(b) Whether capacitance of capacitorremains’ same, Therefore Q is- directly
proportional to V for this we increase theicharges.
(viii) A source of light is placed ata distance of 0.1m from a photocell
and cut-off potential
(stopping potential) is found to be V.. If the lamp is now placed at
a distance of 2m, what will be the cut-off potential?
Ans: According to formutasef Working potential”.
; S miRad= Vi .
It is independent of distance o increase in distance do not effect the cut off -
. potential and itfemains same.
(ix) Define Elastic limit.
Ans: Elastic limit: |
The limit beyond which the sample becomes permanently deformed. |
‘The valile of stress at B is also kriown as elastic limit o
{(x) . 'What is a photon?
Ans: Photon: %
, Einstein extended his idea and postulated that packets or tiny bundles of
‘energy are integral part of all electromagnetic radiation and that they could not be
| subdivided. These indivisible tiny bundles of energy ‘he called photons,
(xi) Why ordinary silicon diodes do not emit light?
Ans: In ordinary silicon diode the potential barrier between p and n sides is of
several mega chms, Due to this reason silicon diodes do not emit light.

¥
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(xit) When a magnet is pushed into the solenoid, the ammeter records a
small current: (B
a. Explain why a current is produced, {gu magne: / ' L
b. State what is observed: ; s Nl A
‘ oo LN

1, When the magnet is pulled out of the solenoid,
’ 2. When the magnet is stationary inside the solenoid. .
‘ Ans: a, When the magnet is pushed into the solenoid, the magnetic flux™
through the coil changes and this changing flux produces the induceg
current in the coil. '
b. 1. When the magnet is pulled out of the solenoid, a cuffent s again

induced but now in opposite direction. L

2. When the magnet is stationary inside the solenoid no flux-ehange occurs and
there will be no current. 4 A

(xiii) Verify that an ohm times farad is equivalent to'second.

Ans: By Ohm's law '

V=IR
Also, |=§
v=§R
R = % : 0
We know that qg=CV
Or c=1§‘ S (i)
Muitiplying Eqgs (i) and (i), we havé
RCz- L 08wt =5
1@ |
RC=1 .
Since 1 ohm x. ffarad = 1 second Hence proved.

(xiv) A dry battery can deliver 3000J of energy to a small 2W electric
' motor before the battery is exhausted. For how many minutes does

the motor run?

Ans: P =¥ = e=%
t=’~‘2’-° R , t=1500 Sec
= e = t = 25 minutes

60 .

(xv) .. When base current is changed from 30 pA to BOpA, the collector
current changes from 1mA to 3.5 mA. Find the current gain in CE
configuration, ~

Ans: Given that:

Arg = 80uA —30uA = 50puA =50 x 10-54
A =3.5mA-1mA=2.5mA =25 x 10734
We know that: '
50 x 10~¢

- = K =2 -3
p= Iy 2s%103 20X 10774
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(xvi) The effects of radiation on the human body depend on the
properties of the radiation. Explain why a source emitting a -
particles inside the body is more dangerous than a source of the
same activity emitting y - rays inside the body.

Ans: a-source could be more dangerous. As, due 1o its extremely high iomizing

power, it will produce more disorder in body cells than a g-source. It should also be

- noted that RBE for alpha is much greater than beta. ; :

(xvii) What do you understand by an equipotential surface in an electric |
field? '

Ans: In electric field where the current remains throughout the surface remaihs
game is called equipotential surface. ‘

(xviii) A lamp is connected to the secondary coil of the transformer by
long leads which have a resistance of 2.5 ohms. The power input to
the primary coil is 40W and the transformer is 100% efficient.
Calculate the potential drop across the resistance of the leads.

Ans: Since itis an ideal transformer. (Efficiency = 100 %)

R =25 ohms
Volp =40 W
Potential drop = 7
' Efficiency = E = S PoP % 400
input power

100 = output power % 100
40"
Output power. = 40 W

"4 A4 — -

Since P =PR =3 lz.=§ = lz“;‘% = *=16
I, =4A
Since Ve = IyR =4 X 2:5& 10V

(xix) By assuming that a hydrogen atom consists of an electron of
charge e orbiting a proton of charge e*. Calculate the ratio of the
alectric force between the electron and proton to the gravitational
force between them.

(Mass of electron my = 9.1x10*" kg mass of proton m, = 1.67 x 10 kg)

Ans: Mass of electron m. = 9.1x10™ kg
Mass of proton m, = 1.67 x 107 kg
Charge =q =16x10"C
G =667 10" Nm’kg™
K=9x10" Nm’C?
e s
52
The formula for the electric force in case of identical charges is,

Z

TR RN s

qregy T2
The formula for the gravitational force in case of identical masses i8,
' Fg =G T—.%l'lﬁ ................ (2)

Dividing equation (1) by (2) we get,
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. 5- = 3—:— x rz - qu ......... (3)
Fg v (:xrn.,xmP me,xm‘,
Using values in equation (3) we get, '
Fe o 9x10%x(16x 1071%)2 = 9x107%256 x10738 _ 23.04x109~38+65 :
Fg = 667x10" xa5x1073 167 x 10- 27 101361065 101.36 2

, Fo _ 23.04x10%

| £ - o136 = 0227 x10% = 2,27 x10% Ans.
| | 3 :

_ SECTION - C (Marks 26)
. Note:- Attempt any. TWO questions. (2x13 = 26)
Q.3 a. Derive an expression for torque acting on a current carrying
rectangular coil placed in a uniform magnetic field;
Ans: Torque on a current carrying coil: . .
i Consider a rectangular coil carrying a current 7. The:csil is capable of
rotation about an.axis. ‘Suppose it is placed in uniform magnetic field B with
its plane along the field. 9
ii. We know that a cumrent carrying conductor of length L when placed in a
magnetic fieid experiences a force F = 1LB sin § where @ is the angle
between conductor and the field \
iii. In case of sides AB and CD of thefoil, the angie
& is zero or 180°, so the force on these sides will
be zero.
iv. In case of sides DA and BC,'the angle 8 is 90°
and the force on these sides willbe
. F; = Fz - ILB
Where L is the length of these sides F,, is the
force op the side DA &nd Fs on BC. ,
V. The direction of the force is given by the vector | L x B. It ¢can be seen that
F1, is directed odt ofthe plane of paper and F into the plane of paper.
Therefore, the forges F, and F, being equal and opposite form a couple
which tends to rotate it about the axis.
vi. The torque of this couple is given by 7 = Force x Moment arm = | LBxa.
Wherea' is the moment arm of the cduple and is equal to the length of the
. Side AB'or CD. La is the area A of the coil, ERLIBA . i A8
Note that the Eq. 1 gives the value of torque when the field B is in the plane
of the coil. However if the field makes an angle a with the plane of the coil,
as shown in Fig., the moment arm now becomes a cos a. 'S
b T=ILB x acosa=IBA cosa...(2) :
b." A coil of 0.1m x 0.1/ and of 200 turns carrying a current 1.0mA4 is
o placed in a upiform magnetic field of 0.1 7; Calculate the maximum
torque that acts on the coil. :
Solution:
A=01mx0.1m=0.01 m? , N = 200 turns
I=1mA=1x10%A B=01T , Tz =7
Tmax = BIAN cosa

For maximum torque & = 0°
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Tonax = 0.1% 1% 107 x 0.01 x 200 x cos0’ =2 x 10*Nm Ans,
Q.4 a. What are isotopes? Explain mass spectrograph to
demonstrate the existence of isotopes. '
Ans: Isotopes:
isotopes are such nuclei of an element that have the same charge number
Z. but have different mass number '
Mass spectrograph: ool
A device with the help of which not S i e e e
only the isotopes of any element can be
separated from one another but their masses
can also be determined quite accurately is
called mass spectrograph.
Construction and working of mass
spectrograph:
i The atoms or molecules of the
element under investigation, in vapour form,
are ionized in the ions source S. As'a result of ‘
ionization, one electron is removed from the particle, leaving with 2 net positive
charge +e : - '
il The positive ions, gscaping the shit’S,, are accelerated through a.potential
difference V applied between the two siits Sy and S;.
iii.  The K.E. of singly charged ion at theslit S;:
The ions pass through the slit Sainithe form of a narrow beam, The K.E. of
singly charged ion at the slit S2wilkbe given by

% mviE Ve i (1)

iv.  Application of magnetic field (B): .
The ions are then subjected 10 a perpendicular and uniform magnetic field B in a
vacuum chamber, where they are deflected in semicircular paths towards a
.detector. The detector récords the number of ions arriving per second. The -
centripetal force app_lied"?yv the magnetic field is given by

Bow =" ... (2)

Ber -
m=-—
- v
- Substituting the values of v from Eq. 1, we get n

cr‘ 7
m= ;7) - 3)

The above equation shows that the mass of each ion
. teaching the detector is proportional to B?ie.

m « B? rJ L\J\
20 27 22

V. Graph of the detector output as a function of B%:
By adjusting the value of 8 and keeping the term in the parentheses
constant, ions of different masses are allowed to enter the detector. A graph of the

OoAput brom oplesve
{&bandince)
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detector output as a function of B? then gives an indication of what masses are
present and the abundance of each mass.
Detection of most abundant isotope:

Fig. shows a recerd obtained for naturally occurring neon gas showing three o
isotopes whose atomic mass numbers are 20,21, and 22. The larger is the peak, the,
more abundant is the isotope: Thus most abundant isotope of neon is neon20. e %
b, Find the mass defect and the binding energy for tritium, if the

atomic mass of tritium is 3.016049..

Solution: -
Mass of tritium = m = 3.016094 y ) Mass defect of tritiGm=@m=?
Binding energy of tritum = B.E =7
Mass defect=Am =2 xm, + (A - Z) My=m
Where M, = mass of proton = 1.0059 u

m, = mass of neutron = 1.008665 u o W |
Am = {1 x 1.007276 + (3 - 1) 1.008665 - 3.0180492 = 8.5566 x 10°" u'=0.00857 u Ans.
Now Binding energy = BE ='Am x ¢
B.E =0.0085 x 1.66 x 107 x 9 x 10" = 0,126980 x10:'.J

~11
BE=2 "f:ffo’i? = 0.0783687 x 10° = 7.936875:0% &V = 7.97 Mev Ans.

Q.5 a. - Define Impedance,
Ans: Impedance: :

An A.C, circuit may consist ofa résistance R, an inductance L, a capacitance
C or a combination of these elemantsi, The combined effect of resistance and

reactances in such a circuit is known asimpedance and is denoted by Z.
It is measured by the ratio'of the rms value of the applied voltage to the rms
value of resulting A.C.

Thus | Z womms
e

b. What do youunderstand by R-C and R-L series circuit? Calculate
the impedance of both the circuits by drawing their impedance
diagram.

Ans: R-C serigs circuits:

A circuit.in which'tesistance R and capacitance C are connected in series with the

source ofalternating voltage is known as R-C series circuit.

Impedance of R-C series Circuit:

The applied voltage Ve that will send the current / in the circuit is obtained

bythe resultant of the vectors 1., R and %"E! ie., y

V= [V ¥ V)2
2 fons Y N 1
Vi = \/ (UrmsR)? + (722¢) é«
2 8L,
Vema = Ly | R% + (?}E) ., supply
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. . :
-9 =Vrms o [p2 ( 1 1
Impedance=2Z = o \}R + w—-c) ......... (1)

It can be seen in Fig. that the current and the applied voitage are not in
phase. The current leads the applied voltage by an angle & such that

= - _l_) 2

0 =tan'(=) e (2)

R-L series circuit; _ | ' _
A circuit in which resistance R and inductance L are c.onnected in series with

the source of alternating voltage is known as R-L series circult.

Impedance of R-L series circuit:

o ——————

The impedance Z of the circuit 1s R S
obtained by the vector sum of R and wl lines. 12 -’L//
The angle 6 = tan (5;5) which Z makes with -

R line gives the R phase difference between the applied yoltage and current. in this
case the voltage leads the current by 8°.

c. A circuit has an inductance of - H and resistant of 20000. A 50 Az
A.C is supplied to it. Calculate the reactance and impedance offered

by the circuit.
Solution: ,
L=+H : V=220V f.= 50 Hz . R = 20000
X, =7.- : 357
We know that, ' X, = 2nfL
X =2%7 xsox§=1oonAns.
Also Z=/(X)P+R: .= Z = /{1007 + (2000)?= 2002.5 @ Ans.
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FBISE PAPER # (2011)

PHYSICS HSSC-II (2011)
- SECTION-A (Marks 17)

_Time: 25 Minutes Marks: 17
Note: Section-A is compulsory. All parts of this section are to be answered on the

question paper itself. It should be completed in the first 20 minutes and handed over to the
Centre Superintendent. Deleting/overwriting is not allowed. Do not use lead pencil;

Q.1. Circle the correct option i.e. A / B / C / D. Each part carries one

mark.
(i) What is S.I unit of electric flux?

A.NmC B.Nm’'C' C. Nm*C' D Nm’C?
(i) ~ What is the quantity <" called? A

A. Electric potential B, Electric energy

C. Potential barrier D..Poteptial gradient
(iii) In carbon resistors, what is the value of violet colour?

A 86 B .7 C.8 D.S
(iv) Which equation represents the maximum output power?

) H'.‘ % R-Z ¥ ‘E2 e _bﬁ.

NP s B. P=-a (G = D. P=
(v)  What is the unit of magnetic flux2

A Nm'A” * B.NmA® IC. Nm’A D. Wb.m*
(vi) On what principle does a transformer work?

A. Electrostatic inductione. . B. Electromagnetism

C. Ohm's law ~ D. Mutual induction
(vii) "Eddy Currents” are set up in a direction

A. Parallel to the flux B. Anti parallel to the fiux

_ C. At an angle.of 45%to the flux D. Perpendicular to the flux

(viii) Ther.m.s value of current is given by

A,:’%— ' B. V21, C.2V21, N o zL&
(ix) - At what frequency will an inductor of 1.0 H have a reactance of

500072

A. 50 Hz B. 80 Hz C. 500 Hz D. 1000 Hz

(x) . What are the substances called which undergo plastic deformation
until they break”
A. Brittle substances B. Ductile substances
' C. Amorphous solids ¢ D, Polymeric solids
(xi) The common emitter current amplification factor g is given

IR

ke ¢ g ]
% B. s C. ™ D. e
(xii) In which type of logic gate, the output is one when both inputs are
zero?
A. OR gate B. AND gate C. NOT gate D. NOR gate
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xiii) 1pu= Mev
' A 18 x 10" B. 3.36 C. 166107 "~ D.9A :
(xiv) At what speed would the mass of an electron become double of its
rest mass? 3
A Q05¢c B.0.707 ¢ C. 0866 ¢ ‘D.09%¢c

(xv) In which region of electromagnetic spectrum of Hydrogen, the
balmer series lies? AN

A.Infrared . B. Visible  C. Ultraviolet 'D. Far ultraviolst
(xvi) The half-life of 3iSr is 9.70 hours. What is its decay constant? ./

A. 1.98x10°s” B, 1.6x10™s" C. 2.6x10°s" - D, Ngne ofthese
(xvii) Leptons are particles that do not experience X

A. Weak nuclear force: B. Strong nuclear force

C. Electric force : D. Magnetic.force Y,

; PHYSICS HSSC-II ,
_Time allowed: 2:40 Hours Total Marks = 68

Note: Sections 'B' and 'C are to be answered on the separately pfqylﬂid answer book, Answer
elaven the guestions from: section 'B' and attempt any iwo quistions from section ‘C' Use
supplementary answer sheet |.e., sheet 8 if required. Write your armwers noatly and legibly. i

SECTION - B.(Marks 42)

Q.2 Attempt any FOURTEEN parts. The answer to each part should not
exceed 3 to 4 lines, . 5 (14%x3=42)

(i) Compare Electric and Grayitational forces.

(i) Prove that the electric lintensity at any point inside a hollow
charged sphere is zero. D %

(i) What are the difficulties in testing whether the filament of a
lighted bulb obeys ohm's law?

(iv) Describe briefly, how Potentiometer is used to compare the e.m.f's
of two cells,,

(v) Give three'uses of Cathode Ray Oscilloscope(CRO).

(vi) By using formula, describe the change in the magnetic field inside a
solenoid carrying a steady current T if (a) the length of the solenoid
is doubled but the number of turns remains the same and (b) the
number of turns is doubled but the length remains the same.

(vii) Does the induced e.m.f in a circuit depend on the resistance of the
circuit? Does the induced current: depend on the resistance of the
circuit?

{viil) When the primary of a transformer is connected to A.C mains the
current in it (a) is very small if the secondary circuit is open but (b)
increases when the secondary circuit is closed. Exptain these facts.

(ix) ‘What are Electrical oscillators? How do they play their part in metal
detectors?

(x) Compare F.M and A.M radio waves,

(xi) What are Superconductors? Why are they preferred? Give names of
the two devices where superconductors are applied.
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(xii) What is meant by Hysteresis loss? How is it used in construction of
a transformer? =

(xiii) What is Photodiode? Why is it operated in reverse biased state?

(xiv) We often see that during day time when it is cloudy, street lights
turn ON, automatically. Why does it so happen? & ¢

(xv) How have the results of special theory of relativity been applied to,
NAVSTAR navigation system? 9 Qi

(xvi) Photon A has twice the energy of photon B. What is the ratio of the
momentum of A to that of B? ,

{xvii) How can the spectrum of hydrogen contain so many lines'when

. hydrogen contains one electron?

(xviii) What factors make a fusion reaction difficuit to achjeve?

(xix) What do you understand by "background radiation? State two
sources of this radiation. _ ¥

SECTION - C (Marks 26)

Note:-Attempt any TWO questions. . (2x13=126)

Q.3 a. What is Capacitor and its Capacitance? Discuss the factors
upon which capacitance ‘of a capacitor depends. Obtain the

expression for dielectric constant, _ 08
b. Find equivalent resistance of the circuit, total current drawn from
the source and the currentthrough each resistor. 05
N e % ,
&V . 3.9

_—L' :
Q.4 a. What is Current generator? Give the principle and
construction of an A.C generator. Derive formula to calculate the
e.m.f induced in the loop. 08
b.. A circuit consists of a capacitor of 2:F and a resistance of 10000
connected in series. An aiternating voitage .of 12 volts and
frequency 50Hzis applied. Find : . - 04
(i) The current in the circuit
(i) . Theaverage power supplied
c. How many times per second will an incandescent lamp reach
maximum brilliance when connected to a 504z source? 01
W05 a. How are the X-rays Produced? Explain the production of: 08

(i) Characteristic X-ray (ii) Continuous X-ray .

b. What is the de-Broglie wavelength of an electron whose kinetic
energy is120 eV? 04

c. What does LASER stand for? 01
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; SE;TION- A (Mcgs)
i. C ii. D iii. B iv. A v.A | vi.D

vili. A ix. B x. C Xi. B xii. D
C xv. B xvi. A | xvii. B

SECTION-B

(i) Compare Electric and Gravitational forces.

Ans: Electric and gravitational forces (a comparison):

i Gravitational force:
Gravitational force is a conservative force, that is, work done in such a field
is independent of path.

ii. Electric force:
Coulomb's electrostatic force is also consemvative force. The electric force

between two charges F = 9z s simitar infiorm to the gravitational force

dregrt
s mym
petween the two point masses, F =G -—,'3—-5 .

iii.  Similarity between gravitational and electric force:
Both forces vary inversely with the square of the distance between the two
charges or the two masses. ]

iv. Dissimilarity between gravitational and electric force:

a. The value of gravitational constant G is very small as compared to electrical

constant ;:—t— it is\because of this fact that the gravitational force is a very
1]
weak force as compared to electrostatic force.

b. As regards their qualitative aspect, the electrostatic force could be attractive
or repulsive while, on the other hand, gravitational force is only attractive.
C. Ancther/difference to be noted is that the electrostatic force is medium

dependant and can be shielded while gravitational force facks this property.
(ii) Prove that the electric intensity at any point inside a hollow

¢harged sphere is zero.

Ans: Intensity of field inside a hollow charged sphere:

i Suppose that a hollow conducting sphere of o ¥
radius R is given a positive charge g. ;

ji..  Now imagine a sphere of radius R'< R to be Goussan e
inscribed within the hollow charged sphere. The + ® *
surface of this sphere is the Gaussian surface. . ? ¢

Applying Gaussian law, we have * *

¢ = .g; =0

Since d.=E.A=0 as A=%D,

therefore, E=0 s s

Note: i. The interior of a hollow charged metal sphere is a field free region.
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il As a consequence, any apparatus placed within a metal enclosure is
"shielded" from electric fields.

(iii) What are the difficulties in testing whether the filament of a
lighted bulb obeys ohm's law?

Ans: When the current in an electric bulb rises to a maximum then its temperature.
and resistance increases. To apply Ohm's law we must have resistance and AN
temperature constant. In bulb it doesn't happen, and its V-I graph is not ai Q|
straight line. Showing that bulb is non Ohmic. '

(iv) Describe briefly, how Potentiometer is used to compare the e.m.fss,

: of two cells.
Ans: The emfs E,, and E; of two cells. The balancmg lengths, &, and £y are found

separately for the two cells. Then, E(= E - and Ez = E 2

Dwndlng these two equations, we get i: :: -

(v) Give three uses of Cathode Ray Oscilloscope(CRO): =

Ans: i. The CRO is used for displaying the waveform of g givenvo!tage Once the
waveform is displayed, we can measure the voltage, its frequency and
phase. For example, Fig. shows the waveform of:an alternating voltage. As
the y-axis is calibrated in voits and the x-axis.in time, we can easily find the
instantaneous value and peak value of the Voltage.

il The time period can‘also be determined by using the time calibration of x-
axis.

iii. Information about the phase “difféerence between two voltages can be
obtained by simultaneously displaying their waveforms. For example, the
waveforms of two voltages are shown in Fig. These waveforms show that
when the voltage of I is ingreasing, that of 11 is decreasing and vice versa,
Thus the phase differencesbetween these voltages is 180°.

(vi) By using formula, describe the change in the magnetic field inside a
solenoid carrying a steady current T if (a) the length of the solenoid
is doubled but'the number of turns remains the same and (b) the
number of turns is doubled but the length remains the same.

Ans: Magnetic figldlinside a solenoid is

= el =  Bw: and B« N .
Therefore, it :s clear that
(a) By doubling length L the magnetic field will be halved. B a: -

(b) By doubling number of turns N, the magnetic field will be doubled. B « N
(vii) Does the induced e.m.f in a circuit depend on the resistance of the
circuit? Does the induced current: depend on the resistance of the
circuit?
Ans: According to Faraday’s law induced emf is ¢ = - N o This relation shows
: that induced emf does not depend upon the resistance of the cnrcu:t
According to Ohm’s law | = ;. This relation shows that induced current does
depend upon the resistance of the circuit,
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(viii) When the primary of a transformer is connected to A.C mains the
current in it (a) is very small if the secondary circuit is open but (b)
increases when the secondary circuit is closed. Explain these facts.

Ans: (a) - When the secondary circuit is open'then there is no load to consume

' electric power or output power used is zero.
Output power =V, 1, =0 :

Since output power of a transformer is smaller than input power. Hence the .,
primary coil of the transformer draws a very small current from a.c.
(b)  When the secondary circuit is'closed then output power increases

input power = output pawer
o Ve=1, Vs

The transformer will draw large current draw from the a.c mains+o increase
the primary power because greater current is needed in primary coil to; equalize
power in the secondary coil. » (2N :

(ix) What are Electrical oscillators? How do they play their part in metal
detectors?

Ans: An L-C circuit behaves just like an oscillating masssspring system. In this -

case energy oscillates between a capacitor and an indugtor. The circuit is called an

slectrical oscillator. Two such oscillators A and B are used in the operation of a

common type of metal detector.

(x) Compare F.M and A.M radio waves, |-

Ans:

Amplitude modulation (A.M) Frequency modulation (F.M)

in this type of modulation thg | inthis type of modulation the frequency
amplitude. of the carmer waveq ié;w,'oi the carrier wave is increased or
increased or diminished as | the | diminished as the modulating signal,
amplitude  of the ,supefposing | amplitude increases or decreases but
modulating  signal increéases» and | the carrier -wave amplitude remains

decreases, . constant.
(o) - comiel wave catrior wave ?
7—7/ \\ ,// = - A/. \ LN .
(b_) . »_‘md“‘o—:ignm \ s S T

DU
f Moot eigna f, H 1.

WM ,
2 Mtria it oo @ ARV VWAV

frequency mé’dulnmd wave

Fig‘.'(a) represents a high frequgncy Fig. shows frequency modulation. The
carrier wave of constant amplitude frequency of the modulated  carrier
and frequency. Fig. (b) represents a |.aue is highest (point H) when the
low or audio. frequency signal of a| gianal amplitude is “at its maximum
sine ‘waveform. Fig. (c) shows the | nogitive value and is at its lowest
result obtained by modulating the | frequency (point L) when signal
carrier waves with the modulating amplitude has maximum  negative.
Wave ’ When the signal amplitude is zero, the
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carrier frequency is at its normal
frequency f;.

The AM. transmission frequencies | The F.M. transmission | fregquéncies
| range from 540 kHz to 1600 kHz. range from 88 MHz to 108MHz.
(xi) What are Superconductors? Why are they preferred? Give names of
the two devices where superconductors are applied.
Ans: Superconductors: ; y '
Superconductors are alloys that. at certain temperatures, conduct electricity
with no resistance. %
They are preffered because: -

i Superconductors offer no resistance to electric current and are, therefore,
perfect conductors NETL B |
il Once the resistance of a material'Grops to Zero, no energy is dissipated and

the current, once established, comtintiés to exist indefinitely without the

source of an emf.

Superconductors have many technological applications such as in magnetic

resonance imaging (MR|y“magnetic levitation trains, powerful but small

electric motors and faster computer chips.
(xii) What is meant by Hysteresis loss? How is it used in construction of

a transformer?

Ans: Hysteresis loss», e

/ The area of theloop is @ measure of the energy needed to magnetize and
demagnetize the specimen during each cycle of the magnetizing current. This is the
energy required t0 do work against internal friction of the domains. This work; like all
work that is done against friction, is dissipated as heat. It is called hysteresis lgss.
Use in the construction of transformer:

Hard magnetic ‘materials like steel cannot be- easily magnetized or
demagnetized, so they have large loop area as compared to soft magnetic. material
such' a8 iron which can easily be magnetized. The energy dissipated per cycle, thus,
foniran is less than for steel. That is why soft iron used in transformers.

(xiif) What is Photodiode? Why is it operated in reverse biased state?
Ans: A photo diode is a semi-conductor diode made from silicon. it converts light
energy directly into electrical energy

When no light is incident on the junction, the reverse current is almost zero.
When light is incident on p-n junction (i.e. diode), reverse current begins to flow.
Reverse current increases with the intensity of light. As this light produces eleciron
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hole pair and are separated by reverse biased which conduct the electric current.

Hence reverse biased state is used in Photo-diode.

(xiv) We often see that during day time when it is cloudy, street lights

_ turn ON, automatically. Why does it so happen?

Ans: As it gets darker, R, becomes larger and V decreases. When V becomes

just less than Vg, the output of op-amp switches to +Vec which energizes the relay

system and the street lights are turned ON. '

(xv) How have the results of special theory of relativity been applied to
NAVSTAR navigation system?

Ans: The results of special theory of relativity are put to practical use even in

everyday life by a modern system of navigation satellites called NAVSTAR.

(xvi) Photon A has twice the energy of photon B. What is the ratio of the
momentum of A to that of B?

Ans: Since energy of photon=E = %c- or E=pc

Let energy of photon A = E;,

Let energy of photon B = E;

Let momentum of photon A = P4

Let momentum of photon B = P;

Therefore Ey=Pic..... (1) and E;=Pxg... (2)
Given that E, =2 E; :
Putin Eq. 1 2E; =Pic.... (3) ‘
Dividing Eq. 3 by Eq. 2 ' !

2ZE; | Pyt
£Z- R PzC
-
P,

Hence mormentum of photon A 18 2 times the momentum of photon B.
{xvii) How can the spectrum of hydrogen contain so many lines when
hydrogen contains one electron?
Ans: Hydrogenatomicontains one electron. It will emit one spectral line, if it jumps
direct from higher 'energy state to the ground state. <
The elettron does not necessarily return to the ground state in the single
jump, but may return by several jumps. That is why hydrogen spectrum cortains
many lings, :
(xviii) What factors make a fusion reaction difficult to achieve?
Ans: We know that for fusion of two light nuciei the work has to be done to
overcoffie the repulsive force which exists between them, For this the two nuclei are
hurled towards one another at a very high speed. One method to do so is to give
these nuclei a very large velocity with the heip of an accelerator. This method has
‘been used in the résearch study of nuclear fusion of ¢4 and 3H. But this method of
nuclear fusion for getting energy cannot be used on a large scale.
(xix) What do you understand by "background radiation"? State two
sources of this radiation, :
Ans: When a Geiger tube is used in any experiment, it records radiation even
when a radioactive source i nowhere near it. This is caused by radiation called
background radiation. It is partly due to cosmic radiation which comes to us from
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outer space and partly from naturally occurring radioactive substance in the Earth's
crust. The main sources are: distant stars, galaxies and cosmic rays.

SECTION - C (Marks 26)

Q.3 a. What is Capacitor and its Capacitance? Discuss the factors
upon which capacitance of a capacitor depends. Obtain the
expression for dielectric constant.

Ans: Capacitor: A capacitor is a device that can store charge,

Capacitance: '

It is.a measure of the ability of capacitor to store charge. '
‘The capacitance of a capacitor can be defined as the amount of charge on
one plate necessary to raise the potential of that plate by one volt with respeatt to the
other. It is found that
QuxV or  Q=CV or =2 )

The proportionality constant C is called the capacitance of the/capaeitor.

Factors affecting capacitance of a capacitor: .

Capacitance depends upon the geometry of the plates and the medium
between them

Expression for dielectric constant;

capacitance of a parallel plate capacitor:

i. Consider a parallel plate capacitor conisting of

two plane metal plates, each of area A, separated

by a distance d as shown in Fig. b

ii. The distance d is small so that the electrid field £

between the plates is uniform and donfined aimost

entirely in the region between the plates.

iii. Let inttially the medium between the plates be air or vacuum, Then

CHe=2 niian (1)
Where Q is the charge onithe capacitor and V is the potential“difference between
the paraliel plates.

iv. The magnitude E of‘efédric intensity is related with the distance d by Eq. as
E= 5 .......... (2) )

v. As Q is the ¢harge on either of the plates of area A. the

surface density of charge on the plates is as
" =0

a ——

o

vi. The electric intensity between two oppositely charged
plates is given by E = ti Substituting the value of o, we
0

Ik
v

have R
o
By comparing Eq. 2 and 3 we get,
VelQ 4)
d  AeylFEE (
@ _ A
Vv d
By using Eq. 1 Cip= e (5)
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" Dielectric constant (¢): . ,
if an insulating material, called dielectric, of relative permittivity e, is
introduced between the plates, the capacitance of capacitor is enhanced by the
factor ¢, Capacitors commonly have some dielectric medium, thereby &, is aiso
called as dielectric constant. '
Effect of insertion of dielectric between the plates of a capacitor:

Consider a charged capacitor whose plates are connected
to a voltmeter. The defiection of the meter is a measure of
the potential difference between the plates, When a
dielectric material is inserted between the plates, reading
drops indicating a decrease inthe potential difference
between the plates.

From the definition, C = Q/V, since V decreases while Q

remains constant, the value of C increases, Then

Cosa =0 i (6)
Eq. 5 shows the dependence of a capacitor upon the area of plates, the separation
between the plates and medium between them. .

Expression for dielectric constant (¢, ): '
Dividing Eq. 6 by Eq. 5 we get expression for dietectric constant as,
Coned
Cr e I . (7)

: Cl-‘d(

Dielectric co-efficient or dielectric constant (&.):

Dielectric co-efficient or dielectric.congtantis defined as
“The ratio of the capacitance of a parallel plate capacitor with an insulating
substance as medium between the plates t0.ils capacitance with vacuum (or air) as
medium between them."
b. Find equivalent resistance of the circuit, total current drawn from

the source and the current through each resistor.

Solution: R= 6N y R.=81

R3 =3 1 V= 8V
Equivalent Resistancé@=Rs =? Total current = | =7
Current through R{ =, =7?
Current through'Ra = 5.7
Current through Ry= 11 =7 ,
In order to soive! this numerical first of all we label the figure as follows:
For thegparallé! combination of R, and Rz

l:.l..‘ .!. = .l.l:.l..yl l=lf.l=l
R AR\ “B: R & ® R & 3
R=s30Q

This resistance R will be in series with R,

Re; =R+ Ry=3+3=60Ans.
According to Ohm's faw, Powst

Req
Using values we get, I= g =1 A Ans.
Again using Ohm's law, Vec = IRs

Visit www.downloadclasshotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more.
(Page 50 of 136)


http://www.downloadclassnotes.com/
file:///C:/Users/Shahzad/Desktop/Final%20Notes/8/Islamiate/raoshahzadiftikhar@gmail.com
http://www.downloadclassnotes.com/

Written/Composed by: - SHAHZAD IFTIKHAR Contact # 0313-5665666

Website: www.downloadclassnotes.com , E-mail: raoshahzadiftikhar@gmail.com

PHYSICS FOR 2NP YEAR / HSSC-II (GUESS PAPERS OF 10 YEARS)

B T e o P ',,;,;,‘,‘22. """
Ve = 1 % 3 = 3 voits
it is clear that, Vag +Vee =8V = Vag = 6V - Ve = 6V - 3V = 3V
Ry 6
-0 3
And, I; R: 5 0S5A Ans.

From figure it is clear that, L=k=1A Ans. ;
Q.4 a. What is Current generator? Give the principle and
construction of an A.C generator. Derive formula to calculate the

e.m.f induced in the loop.

Ans: Alternating current generator (A.C. generator):

A current generator is a device that converts mechanical énergy into
electrical energy.” o e
Principle of A.C, generator: .

The principle of an electric generator is based on«Faraday's law of
electromagnetic induction.

Working of A.C. generator: :

When a coil is rotated in a magnetic fieid by.some mechanical means,
magnetic flux through the coil changes, and
consequently an emf is induced in the coil.

If the generator Is connected to an external
circuit, an electric current is the output of the
generator. »
Construction of A.C. generator: { | T (Top view)
Rectangular loop of wire: _

Let a rectangular loop of wire of area A be placed in a uniform magnetic field

B. The loop is rotated about z-axis through its-centre at constant angular velocity w
Slip rings:

One end of the loop is(attached to a metal nng R and the other end to the
ring R'. These rings, called the slip fings are concentric with the axis of the loop and
rotate with it.

Carbon brushes:

Rings R R' slide against stationary carbon brushes to which external circuit

is connected,

Calculation of induced emf in the loop:

i To calculate the induced emf in the loop, consider its position while it is
rotating anticlockwise. The figure shows the top view of the coil.

ii. The vertical side ab of the loop is moving with velocity v in the magnetic field

B.4f the angle between v and B be 0, the motional emf induced in the side

&b has the magnitude, Es = vBL sing

The direction of induced current in the wire ab is the same as that of force F

, experienced by the charges in the wire, i.e.. from top to the bottom.
iii. The same amount of emf is induced in the side cd but the direction of current
is from bottom to the top. Therefore E.q=vBL sin @
iv, The net contribution to emf by sides bc and da is zero because-the force
acting on the charges inside be and da is not along the wire. Thus
Ebe = €520
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V. Since both the emfs in the sides ab and cd drive current in the same
direction around the loop, the total emf in the loop is E=Epw* &g

¢ = yBL sind + vBL sind = 2vBL sind
vi. If the loop is replaced by a coil of N turns, the total emf in the coil will be,

£ =2 NvBL . sinf.......... (1)
vii.  The linear speed v of the vertical wire is related to the angular speed « by
the relation
V= @r

where r Is the distance of the vertical wires from the centre of the ¢oil.
Substituting wr for v in Eq. (1), We get i S
£ = 2N (wr)BL sing
£ = Nw (2rL) B siné
€ = NwABsing ......... (2)
where A = 2 rL = area of the coi
As the angular displacement 8 =wt, s0 the Eq. 2 becomes
£ = NwAB sin (wt)....cooa (3)
vili. Maximum value of emf (&):
Eq.3 shows that the induced emf varies sinusoidaily with time.
it has the maximum value £ when sin (wt) is égualio 1 Thus
€s= N w AB...... (4)

The Eq. 3 can be written as, :

£ = £ sinfwl) N {5) ,

b. A circuit consists of a capacitor of 2uF and a resistance of 10000
connected in series. An altermating voltage of 12 volts and
frequency 50Hzis applied. Find: "

(i) The current in the circuit

(if) The average power supplied

Solution:

Capacitance = C =2 uF 22 X\10° F

Resistance = R = 1000°Q1

Alternating Voltages M =12V

Frequency = f = 50 Hz

(1) Cument=ilms =7

(i) Average power =P =7

Since
L |
; Xe = 2nfC

xi a 2x3.14%50%x2x10° =1592 0
Also

Z=,/R2+(Xc)2 '

Z = /(1000)% + (1592)* =1880 Q
Now

= Yrms

'm"

: ‘
lims = 2 = 0.0064 A = 6.4 x 10° A= 6.4 mA Ans.
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Phase difference = 8 = tan™ (%-‘)
1592

6 = tan™ (Tos0) = tan™ (1.592) = 57.87°

Average power = Py, = Vg lims COS 8
P =12 % 0.0064 A x cos 57.87°
Pay =12V x 0. 00064 A x 0.532 = 0.04 W Ans,
c. How many times per second will an incandescent lamp reach
maximum brilliance when connected to a 504z source?
Ans: Since in each cycle, alternating voltage reaches its maximum, valuestwo
times (once for positive peak value and one for negative peak value). Therefore
tamp will show maximum brilliance twice the frequency of A.C.
Brilliance of lamp =2 x f = 2 x 50 =100 times :
Q.5 a. How are the X-rays Produced? Explain the production of:
()  Characteristic X-ray (ii) Continuous X-ray
Ans: X-rays production unit; .
i X-ray tube:
It consists of a high vacuum tube called X-ray tube,
ii. Function of filament: : i
When the cathode is heated by the. filamient F) it emits electrons which are
accelerated towards the anode T.
il Kinetic energy of electron:
If V is the potential difference‘between C and T the kinetic energy K.E. with
which the electron strike the target is given by .
KE. #Ve ) ... (1)

Production of K X-ray:

Suppose that one of-the electrons in the K shell is removed, thereby
producing a vacancy or‘hole in that shell. The electron from the L shell jumps to
eccupy the hole in the K shell, thereby emitting a photon of energy hf,, called the
KaX-ray given by hfka'-" EL - EK .......... (2)

s I e
High volsge

Caaling olt

Evacualed giass wbe

7 } 5 X-roye
Production of K X-ray: : :
it is also possible that the electron from the M shell might also jump to
occupy the hole in the K'shell. The photons emitted are Kg X-ray with energies
hfkﬁ =En- e (3)
These photons give rise to Kp X-ray and so on,
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Characteristic X-rays:

The photons emitted in such transitions i.e., inner shell transitions are called
characteristic X-rays, because their energies depend upon the type of target
material,

Creation of holes:

The holes created in the L and M shells are occupied by transitions of
electrons from higher states creating more X-rays. The characteristic X-rays appear
as discrete lines on a continuous spectrum.

The continuous X-ray spectrum:

The continuous spectrum is due to an effect known as bremsstrahlung or
braking radiation. ,

i When the fast moving electrons bombard the target, they are suddenly
slowed down on impact with the target. We know that an accelerating charge
emits electromagnetic radiatioh, Hence, these impacting efectrons emit
radiation as they are strongly decelerated by the target

ii. Since the rate of deceleration is.so farge, the emitted radiation corresponds
to short wavelength and so the bremsstrahlung is.in the X-ray region. In the
case when the electrons lose all their kinetic €nergy in the first collision, the
entire kinetic energy appears as a X-ray photon of energy hima, i.e.,

K.E. = hfas

iii. The wavelength A, in Fig. corresponds to frequency fra. Other electrons do
not lose all their energy in thefirst coliision. They may suffer a number of
collisions before coming to rest. \This/will give rise to photons of smaller
energy or X-rays of longer wavelength. Thus the continuous spectrum is
obtained due to deceleratiof of impacting eiectrons

b. What is the de-Broglie wavelength of an electron whose kinetic

energy is120 eV?
Solution: m  =9.11%x10%Kg
e =46x10"c
KE =120keV=120 % 10°=120 x 10°x1.6 x 107
K.E =!192x 10"y
Ver 2
Since,
%mf=K£
2 x¥KE
v B et
m_
Fxx.s
v =
\ m
Vi YZXI9ZX10T2E 519 % 1013 = 6.5 x 10°ms ™
Vai11x10-3
De-Broglie wavelength is, 2w

mv

6631077 _ 0412%10°% = 1.12 x 10" m Ans.

911x10~31*6 sx10%

(o8 What does LASER stand for?
Ans: Laser stands for Light Amplification by Stimulated emission of Radiation.
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FBISE PAPER # (2012)

PHYSICS HESC-I1 (2012)

SECTION-A (Marks 17)

" _Time allowed: 25 Minutes Marks: 17
+  NOTE:- Section-A is compuisory. All parts of this section are to be answered on the Question
paper itself. It should be completed in the first 25 minutes and handed over to the Ggntre
Suparlmepdent. Deleting/overwriting is not allowed. Do not use lead pencil.

Q.1 Circle the correct option i.e. A/B/C/D. Each part carries one mark, |

(i) The fact that Electric Field exists in space around an electrical
charge is . D :
A. Electrical property B. Gravitational Field
C. Intrinsic property of nature D. All of these

(i)  One coulomb charge is carried by
A 6.25 x10'® B. One electron
C ~ 16x10" D. ' None of these

-(iii) Power of an electric generator of voitage (V) and driving current

(I) through an appliance is
A P=VI B. P=IR
2
c: = _ D. Al ofthese
(iv) Electric field and potential’ difference inside a hollow charge
conducting sphere are:

A 00 B 30
: dnegg r
¢
C. O,Ii-g. D.  None of these
Ko
(v) Dimensional representation of Planck's constant is the same
as
A. Gravitational Constant B, Torque
C Momentum D Angular Momentum
(vi) The deflecting couple in a galvanometer is given by
NI
A.. ﬁ‘g' B. NIBA ?
C. = D. . None of these
(vii). An Inductor may store energy in its
A. Coil B. Electric Field
C. Magnetic Field D. BothBand C
(viii) In CRO, the time base generator circuit is connected to
the
A X-Plate B. + Y-Plate
C. Electron Gun : D. Accelerating Electrodes
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(ix) In ac Circuit at resonance, the phase difference between current
and voltage is .

A 80° B. 802 C. 0° D. 360°
(x) Once the resistance of material drops to zero, the :
A, Energy is dissipated

B. Current is dissipated
C Energy and current both are dissipated
D Energy and current both are not dissipated

(xi) Radius of 3" Bohr orbit in hydrogen atom is greater than radius of
1st orbit by o
A. 2 B. 3 C. 4 D 9

(xii) Component in generator which consumes ‘energy is
called A :
A Commutator B Split rings

C. Capacitor D. Load

(xiii) Solid state detector is basically .
A NPN Transistor B. PNP- Transistor
C: PN Junction D LED

(xiv) Half Life of 3Sr is 9.70 hrs. Its decay constant is .
A 1.99x10° & . B. 1.99%x10”7 s
X 1.99x10°s D 1.99 hrs

(xv) The circuit which changes input ;signal at output with phase

difference of 180° is called:-

A Amplifier B. Inverter

& Non-inverter ' D Switch
(xvi) Electromagnetic waves do not transport .

A Energy B. Momentum

C. Charge D Information
(xvii) One Tesla is

A NAmM B. NA"m?

C. 10 Nam D. None of these

; PHYSICS HSSC-II

Time allowed: 2:35 Hours Total Marks Sections B and C: 68

NOTE - Answer any fourteen parts from Section ‘B’ and any two questions From Section

'C' on the separately provided answer book. Use supplementary answer sheet |8, Sheet-B

. m—— e s ot S g S B )

SECTION - B (Marks 42)

Q.2  Attempt any FOURTEEN parts. The answer to each part should not
exceed 3 to 4 lines. (14 x 3 = 42)

(i) Define Electric Flux and give its unit.

(ii) What is the difference between electrical potential energy and
electric potential at any point of an electric field?

(iii) Define electric power. Obtain the maximum power egquation,

(iv) Why does the resistance of a conductor rise with temperature?

(v) How can you use a magnetic field to separate isotopes of chemical
element?
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(vi) Does the Induced emf in a circuit depend on the resistance of the
circuit? Does the induced current depend on the resistance of the
circuit? : )

(vii) What is stable or dead beat Galvanometer? -

(viii) In a transformer, there is no transfer of charge from the primary to
the secondary. How is, then the power transferred?

(ix) What is a Parallel Resonance circuit? Write down its properties.

(x) Explain the existence of magnetic domains in Ferromagnetic
material.

(xi) Why do not we observe Compton effect with visible light? e
(xii) If the speed of light were infinite, what would the equations of
special theory of Relativity reduce to? '

(xiii) Why are charge carriers not present in the depletion region?

(xiv) Find the mass m of a moving object with speed 0.8 ¢.

(xv) How can the spectrum of hydrogen contain so0 many lines, when
hydrogen contains only one electron?

(xvi) What is the effect of forward biasing of.a diode on the width of
depletion region?

(xvii) What do we mean by the term Critical mass?

. (xviii) What factors make a fusion reaction difficuit to achieve?

(xix) An A.C Voltmeter reads 250 V. What is its peak and instantaneous
values if the frequency of alternating voltage is 50 Hz?

SECTION - C (Marks 26)

Note: Attempt any TWO questions. (2 x 13 = 26)
Q.3 a. Define Mutual Induction. 02
; b. Derive an expression for energy stored in an Inductor. Also
f express the energy in term of magnetic field. 06

€. A permanent magnet DC motor is run by a battery of 24 volits.-
The coil of the:motor has a resistance of 2 ohms. It develops a back
e.m.f of 22.5 volts when driving the load at normal speed. What is
the current when motor just starts up? Also find the current when
| motor is running at normal speed? " 05
' Q.4 a.Whatis a Transistor? Describe the construction and operation of
' a transistor. Also find an expression for its gain. 1+24+2+4
b. The current flowing into the base of a transistor is 100 pA. Find
its collector current I, its emitter current /, and the ratiol_/1,, if the
value of current gain g is 100. 04
| Q.5 a. How are X-rays produced? What are the important properties of
X-rays? 5+4
b. Calculate the longest wavelength of radiation for the Paschen
series, 04
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SOLUTION OF FBISE PAPER # (2012)
: §ES TION- A (MCQs)
L.C ii. A iii. D iv. A v.D vi.
vii.C | viii. A | ix.C x. D’ xi. D
C A| xv.B i.C | xvii.B

SECT ION B

(i) Define Electric Flux and give its unit.
Ans: Electric flux: ;

The number of the field lines passing through a certain element of area is
known as electric flux through that area. it lS usually denoted by Greek letter ¢,

¢, = EA, cost
Unit of electric flux (¢):

Electric flux, being a scalar product, is a scafar quantny Its S! unit is Nm°C™",
(ii)) What is the difference between electrical potential energy and .

electric potential at any point of an electric field?

. Ans: Electrical potential energy:

The electrostatic potential enérgy, Ug, ©of one point charge q in the presence
of an electric field E is defined as thewnegative of the work W._done by the
electrostatic force to bring it from the reférence position r.: to scme position r.

Units: The Si unit of electric poténtiel energy is the joule.

The electrostatic potential energy, Ug, of ong point charge q in the presence
of an electric field E dué to a point charge Q, taking an infinite separation between
the charges as the reference position, is:

UE = 1 ‘_I_Q
4meg T

where is Coulomb's constant, and r is the distance between the point
charges.q and QX
Electric potential:

in classical electromagnetism, the electric potential (a scalar quantity
denoted by, 9e or V and also called the electric field potential or the electrostatic
potential)iat a point is the, amount of electric potential energy that a unitary point
charge@at that location would have.

The electric potential at & point is equal to the electric potential energy
(measured in joules) of any charged particle at-that location divided by the charge
(measured in coulombs) of the particle. Since the charge of the test particle has .
been divided out, the electric potential is a "property” related only to the electric field '
itself and not the test particle. The electric potential has the units of joules per
coulomb, or voits.

(iii) Define electric power. Obtain the maximum power equation.
Ans: Electrical power: -

The rate at which the battery is supplying electrical energy is the power

output or electrical power of the battery. Using the' definition of power we have
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Electrical Power = “Rergysupplied _ , AQ
Q0 time taken at
Since 1 = — 80 Electrical power =V x[ ... (2)

av !
Maximum power equation:
i In the circuit of Fig. as the current 1 flow through the resistance R, the
charges fiow from a point of higher potential to a point of lower potential and
as such, they lose potential energy.
ii. If V is the potential difference across R, the loss of potential energy per
second is VI. This loss of energy per second appears in other forms of
energy and is known as power delivered to R by current 1.

Power deliveredto R = Py, =VI........ (1)
P = BR i (2)
(-~ V=1IR)
Pgre
As i m{
E*R
From Eq. 2 P = Ryt
_ E*R E*R
P“, = f‘;:;‘)?‘ ——_—-(R—r)2+48r ....... (3)
' Note:

‘ i When R = r, the denominator of thé expression of P is least and so Pou is
l then a maximum. ‘
il Thus we see that maximum poweris delivered to a resistance (load), when
the internal resistance of the source equals the load resistance

2
' il The value of maximum output power as given by Eq. 3 is %.

| (iv) Why does the resistance of a conductor rise with temperature?
Ans: Effect of Temperature upon Resistance:

When the temperature of the conductor rises, average speed of the random
motion of the free electrons increases which enhances the rate of collision of
electrons and the:atoms. This causes an increase in the resistance of the conductor.
The increase inrpesistance is directly proportional to the increase of temperature. j.e.

Tx R
(v) How can you use a magnetic field to separate isotopes of chemical
element?
Ans; = = =5 recm
qB

. If isotopes in the ions form are projected into the field, they will be deflected
due to the magnetic field in circular paths whose radii will depend on their masses
(radii being directly proportional to the masses). Hence, they will be separated
easily.

(vi) Does the Induced emf in a circuit depend on the resistance of the
circuit? Does the induced current depend on the resistance of the
circuit?

Ans: According to Faraday's law induced emf ise = - N %’. This relation shows

that induced emf does not depend upon the resistance of the circuit. According to
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Ohm's law | = -f;. This relation shows that induced current depend upon the

resistance of the circuit.

(vii) What is stable or dead beat Galvanometer?

Ans: Stable or dead beat galvanometer:

i When the current passing through the galvanometer is discontinued, the coil
will not come to rest as 'soon as the current flowing through the coil is'
stopped. It keeps on oscillating about its mean position before coming 10
rest. .

il Irr the same way if the current is established suddenly in a galvanometer, the
coil will shoot beyond its final equilibrium position and will oscillate:several
times before coming to rest at its equilibrium position.

ili. As it is annoying and time consuming to wait for the coil'to ‘Ceme to rest,
artificial ways are employed to make the coil come to ¢est quickly. Such
galvanometer, in which the coil comes to rest quickly gfter the current
passed through it or the current is stopped from flowing through i, is called
stable or a dead beat galvanometer. ‘

(viii) In a transformer, there is no transfer of charge from the primary to
the secondary. How is, then the power transferred?

Ans: In a transformer, power is transferred fromits-primary coil to its secondary

coil by changing magnetic flux passing from the primary towards the secondary coil.
it should be noted that there is po eléctrical connection between the two coils

but they are magnetically linked.
Suppose that an alternating emf is applied to the primary. If at some instant

(the flux in the primary is changing et the rate of %% then there will be back emf

induced in the primary which Will eppose the applied voltage. Due to this process '
power is transferred. ;
(ix)° What is a Parallel Resonance circuit? Write down its properties. |
Ans: Parallel resonance circuit: |

A condition Bf resonance will be experienced in a tank circuit when the
reactances of the capacitor and inductor are equal to each other. Because inductive
reactance increases with increasing frequency and capacitive reactance decreases
with increasing frequency, there will only be one frequency where these two
reactances will be equal. ,

The ecircuit resonates at a frequency a w = w, which makes X, = X, so that
the_two branch currents are equal but opposite Hence, they cancel out with the
result that the current drawn from the supply is zero In actual practice, the current is
not zero but has a minimum value due to small resistance r of the coil.

.

Properties of parallel resonant circuits:
Properties of paraliel resonant circuits are t
. (i) Resonance frequency is f, = 2“:,12 1
(ii) At the resonance frequency, the circuit
. impedance is maximum. It is resistive. 4| '
(i) At the resonance the current is minimum and it 0 s

is in phase with the applied voltage. So the power factor is one. The variation
of current with the frequency of the source is shown in Fig.
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(iv) At resonance, the branch currents /, and /, may each be larger than the
source current /..

(x) Explain the existence of magnetic domains in Ferromagnetic
material.

Ans: Ferromagnetic substances:

There are some solid. substances e.g., Fe, Co, Ni, Chromium dioxide, and:
Alnico (an iron aluminium-nickel-cobalt alloy) in which the atoms co-operate with
each other in such a way so as to exhibit a strong magnetic effect. They are called
ferromagnetic substances.

Domains:

There exists in ferromagnetic substance small regions called 'domains’. The
domains are of macrostopic size of the order of millimetres or less but large: enough
to contain 10" to 10" atoms.

Saturation and un-saturation of domains:

Within each domain the magnetic fields of ail the spinning electrons are
paraliel to one another i.e., each domain is magnetized to saturation.

Each domain behaves as a small magnet with its own north and south poles.

In unmagnetised iron the domains are oriented in @ disorderly fashion, so
that the net magnetic effect of a sizeable specsmen is‘zero.

Electro magnet:

When the specimen is placed in an extérnal ‘magnetic field as that of a
solenoid, the domains line up parallel to lines of external magnetic field and the
entire specimen becomes saturated. )

The combination of a solencid and a specimen of iron inside it thus make a
powerful magnet and are called an electromagnet.

=/ >~
= o
—_—
=\ = %
—r | —
=
—
=/
Magnelamy « 4-.~ : ://" /
Fiolg —p 7

Domainsin iron:

Iron 187a soft magnetic material. its domains are easily oriented on applying
an exterpal field and also readily return to random positions when the field |s
removad. This is, desirable in an electromagnet and also in transformers.

(xi) 'Why do not we observe Compton effect with visible light?

<Ans: During interaction with matter the photon of visible light is completely
absorbed showing photoelectric effect because in Compton effect hf > ¢. For
Compton Effect energy of the particle has to be high enough so that during
interaction only a part of its energy is absorbed and the rest is use for scattered.
(xii) If the speed of light were infinite, what would the equations of

special theory of Relativity reduce to?

Ans: There will be no relativistic effect.
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Sincec = o therefore voilet = Qi (1)
i Since . = —'——5—‘1-;-5=
. vi-a
From Eq. 1 t = y’iif"o" = t=4
. vi
il Since 4 = & /1 -
= ¢o -
From Eq. 1 4 = \/Tg‘ti = = ¢
.y o
fil. Since m = TETI-V
, vm?l
From Eq. 1 m = T=F = m =/

Therefore the relativistic equations become:

=t =Y, and m = my.
(xiii) Why are charge carriers not present in the depletion region?
Ans: In depletion region potential difference stops diffusion ofelectrons into p-
region. Due to the recombination of electrons and holes which leaves no free,
undiffused electrons or holes. Hence there are. no chargencarriers (free electrons -
e) present in depletion region.
(xiv) Find the mass m of a moving object with speed 0.8 c.

Solution: Speed of mass = v = 08¢
Mass of moving object = ma= 7
Mass variation 2 m 3 ":%i
m m, ma "17
= 0 i) = ‘
R Tros Nita Cm - 187m |
A (05

{(xv) How can the spectrum of hydrogen contain so many lines, when
hydrogen contains only one electron?
Ans: Hydrogen atom gontains one electron. It will emit one spectral line, if it jumps
direct from higher energy state to the ground state.
The electron does_not necessarily return to the ground state in the single jump, but
may return by several jumps. That is why hydrogen spectrum contains many lines.
(xvi) What is the effect of forward biasing of a diode on the width of
-depletion region?
Ans: When a diode is forward biased, the width of the depletion region is
decreased. 1 is mainty due to a large value of diffusion current and a small value of
drift current, On the other hand the width of depletion reguon increases when the
diode is reversed biased.
(xvii) What do we mean by the term Critical mass?
Ans: Critical mass:
Such a mass of uranium in which one neutron, out of all the neutrons
produced in one fission reaction, produces further fission is called critical mass. The
volume of this mass of uranium is called critical volume.
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If the mass of uranium is much greater than the critical mass, then the chain
reaction proceeds at a rapid speed and a huge explosion is produced. Atom bomb
works at this principle. ;

If the mass of uranium is less than the critical mass, the chain reaction does
not proceed.

(xviii) What factors make a fusion reaction difficult to achieve?

Ans: The electrostatic force between the positively charged nuclei is repulsive, but
when the separation is small enough, the attractive nuclear force is stronger.
Therefore the prerequisite for fusion is that the nuclei have enough Kinetic energy
that they can approach each other despite the electrostatic repulsion.

The situation is similar if two nuclei are brought together. As they approach
each other, all the protons in one nucleus repe! all the protons in the other. Not until
the two nuclei actually come in coptactigan the strong nuclear force take over.
Consequently, even when the final energy state is lower, there is a large energy
barrier that must first be overcome. It I8 called the Coulomb barrier.

Fusion reaction by thermo-nuclear reaction:

To start a fusion.reagtion the temperature at which the required speed of the
light nuclei can be obtained is about 10 million degrees Celsius. At such
extraordinarily high temperature the reaction that takes plage is called thermo-
nuclear reaction, Ordinarily such a high temperature cannot be achieved. However
during the explosion of an atom bomb this temperature can be had for a very short
time.

(xix) An A.C Voitmeter reads 250 V. What is its peak and instantaneous’
values If the frequency of alternating voltage is 50 Hz?

Solution; rms values of alternating voltage = Vms = 250V
Frequency of alternating voltage = f = 50Hz
Peak value of alternating voltage = Vo =7
Instantaneous voltage = VvV =2
Peak value V, of aiternating voltage:
Viw = 22
: va
Vo = V2 Virs
Vo = V2 x 250 = 1.414 x 25V (* V2 = 1.414)
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Vo = 3535V
Since Angular frequency = 2nf )
w = 2 x x50 100  Hz
Instantaneous vaiue of alternating voltage:
Y Vosinwt
v 353.5 sin (100 ) V

SECTION-C

Note: Attempt any TWO quéstions. (2x 13 =26)"
Q.3 a. Define Mutual Induction. 02
Ans: Mutual induction:

“The phenomenon in which a changing current in one coil induces:an emf in
another coil is called the mutual induction.”

it u

£y = - Ny~
= Ns
b. Derive an expression for energy stomd in an Inductor. Also express
the energy in term of magnetic field. 06

Ans: Energy stored in an inductor:
As in case of a capacitor, energy is stored inthe electnc field between the

plates, likewise, in an inductor, energy is stored in the, magnetic field.

Derivation of energy stored in an inductor:

i Consider a coil connected to a baltery and a switch in series. When the
switch is turned on voltage V is applied across the ends of the coil and
current through it saises from'zera to its maximum value |.

it Due to change of current, an emfis induced, which is opposite to that of
battery. Work is done by the battery to move charges against the induced
" o, . . Induced
iil. Work done by the battery i’ moving a small charge Current
Aqis ( { \
W=AG E@ ) veeieriaens %)) J
where £, is the magnitude of mduced emf, given by
&=L 'A'; .
Puttmg the valueof €, in Eq 1 we get "I
W =Ag LE-—-— .Y — (2) S+
iv. Total work done in establishing the current from 0 to / is found by inserting
for ‘-:—‘:— . the average current, and the value of Al
AQ 0+ _ 1
Average current = — = — = = I

2
Change in current = AI =]- 0 =]

Total work =W = (-I)LI-- o

This work is stored as potential energy in the inductor, Hence the energy
stored in an inductor is \

=1Lp
Unm zLI .......... (3)
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Energy stored in an inductor (U,,) and magnetic field (B):

Therefore, Eq. 3 can be expressed in terms of the magnetic field B of a
solencid which has n turns per unit length and area of cross section A. The
magnetic field strength inside it is B = o n /. Since flux through the coil js:-

¢ =BA
@=yent i (4)
Substituting the value of ¢ in Eq,
Ng=L1 or =22
we have L=N¥%2E =N bonA

I >
if ¢ is the length of solenoid, then putting N = n £ in above Eq. we get the self inductance

of the solenoid as

L=(n¢) ponA
L= AL foas (5)
Substituting for L, the Eq.3 becomes,
Un=3(Wen2A8)A....... (8)

Since B for a sclenoid is given by
B

B=uynl or =n
0
Substituting for /, Eq.6 becomes .
SETAD VN 9.
Un =3 (Ho n* A G0
- 1E
um-“o B8 Ty
Energy density:
Energy density can be defined &s the energy stored per unit volume inside the
solenoid, so dividing Eq.7 by the volume (Af), we get energy density,
=21 B%
2 yo
[ A permanent magnet DC motor is run by a battery of 24 volits, The
coil of the motor has a resistance of 2 ohms. It develops a back
e.m.f of 22,5 volts when driving the load at normal speed. What is

the current when motor just starts up? Also find the current when

m

motor I running at normal speed? 05
Solution: Operated voitage =V=24V
Resistance of the coil =R=20
Back emf =g=225V
Current 1=7?

When motor just starts up, the back emfe =0
Using the relation, Vv
24=0+1x2
= f,} =12V Q' =12A Ans.
When motor runs at normal speed, the back emf & = 22.5 V Again using the relation
V=¢g+IR
4=225+1Ix2
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=225 575 vt = 0,75 A Ans. -

Q.4 a. What is a Transistor? Describe the construction and operation of

a transistor. Also find an expression for its gain. 1+2+244
Ans: Transistors:

Transistor is a semiconductor device consisting of three electrodes, namely
emitier, base and collector, For normal operation, the base-emitter junction is
forward biased whereas the collector-base junction is reverse boased
Construction of transistor:

A transistor consists of a single crystal of germanium or silicon which is
grown in such a way that it has three regions.

n-type p-lype n-type

= i Cc
npn trangistor

Types of transistors: r
n-p-n transistor:

if the central region is p type which |8 sandwiched between two n type
regions, It is known as n-p-n transistor.
p-n-p transistor:

if the n type central region is s@ndwiched between two p type regions. It
forms a p-n-p transistor.
Base, emitter and collector:

AER Y B
p-type lMYW p-type ——3

B

c

E pnptransistor ©

The central region is known as base and the other two regions are called
emitter, and collector. Usually the base is very thin, of the order of 10° m. The
emitter and collector have greater concentration of impurity. The collector is
comparatively larger than the emitter. The emitter has greater concentration of
inpurity as compared to the collector.

It can be seen in Figs., that a transistor is a combination of two back to back
p-n junctions: emitter-base junction and collector-base junction
Operation of the transistor:

For normal operation of the transistor, battenes Vae and Vec are connected in
such a way that its emitter-base junction is forward biased and its collector base
junction is reverse biased. Ve is of much higher value than Vgs.
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Fig. shows the biasing arrangement for n-p-n transistor when the transistor

has been represented by its symbolic form. Fig. shows the same for a p-n-p
trangistor

It may be noted that polarities of the biasing batteri€é® Ves and Ve are
opposite in the two types of the transistors, In actual practice, it is the n-p-n
transistor that is generally used.

Current gain of transistor ():

itis also found that for a given transistor the ratio of collector current I to
base current I is nearly constant i.e.

Ie
g = ™

The ratio 8 is calied current gain of transistor. Its value is quite large of the
order of hundreds.

b. The current flowing into the base of a transistor is 100 pA. Find its
collector current /_ its emitter current /, and the ratio/_/I,, if the

value of current gain g is 100, 04
Solution:
Base Current 2 fe= 100uA = 100 x 10°A
Current Gain F F =100
Collector Current = [ =P
Emitter Currént = fg = ?
The ratio = =9
Ig
Current gain = g = %5
8
= . = BXlg
Ic '®/100x100x10° = 10x10°A
i=10mA
The equation of transistor is given by,
e = L+l

le = 100x10° +10x10° = 100 % 10%+ 10 x 10°x% 10°x10°
le = 100x10* +10,000 x10% = (100 + 10000)x1o‘

le = 10,100 x10° = 10,100 4A =10.1 x10°A = 10.1 mA
The catio of I, and I, is given by,

Ic 10x1073

tr  10.10x10-3 0.99
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Q.5 a. How are X-rays produced? What are the important properties of
X-rays? 5+4

Ans: X-rays production unit:
i X-ray tube:
it congists of a high vacuum tube called X-ray tube.
il Function of filament:
When the cathode is heated by the filament F, it emits electrons which are
accelerated towards the anode T.

;ﬂﬂh voltage

Cathode Tungsien disc  Anode
Flamant / /

AP SARARONNR NN TN AT Y

LOT z ‘O“'.I..O‘.‘..'.II....
vo‘ ° ...'...l...’.....\l...

Evatuated glass Wwbe

il Kinetic energy of electron:

If V is the potential difference between C and T the kinetic energy K.E. with*
which the electron strike the target is) given by

KE FYY ... (1)
Production of K X-ray:

Suppose that onegof the electrons in the K shell is removed, thereby
producing a vacancy or‘hole in that shell. The electron from the L shell jumps to
occupy the hole in the K shell, thereby emitting a photon of energy hfx. calied the
K.X-ray given by

Bfia = EL=EBk i (2)
Production of K ;X-ray:

It is’ also possible that the electron from the M shell might alsc jump to
occupy the hole in the K shell. The photons emitted are K X-ray with energles

: hfig = Em—Ex oo (3)

These photons give rise to Ky X-ray and so on.

Characteristic X-rays:

" The photons emitted in such transitions i.e., inner shell transitions are called
characteristic X-rays, because their energies depend upon the type of target
material.

Creation of holes:

The holes created in the L and M shells are occupied by transitions of
electrons from higher states creating more X-rays. The characteristic X-rays appear
as discrete lines on a continuous spectrum.
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Properties and uses of X-rays:

X-rays have many practical applications in medicine and industry.

i X-rays can penetrate several centimeters into a solid matter, so they can be
used to visualize the interiors of the materials opaque to ordinary light, such
as fractured bones or defects in structural steel,

il Procedure to detect fracture by X-rays:

The object to be visualized is placed between an X-ray source and a large
sheet of photographic film; the darkening of the film is proportional to the radiation
exposure. A crack or air bubble allows greater amount of X-rays to pass. This

. appears as a dark area on the photographic film. Shadow of bones appears lighter
than the surrounding flesh. It is due to the fact that bones contain greater
proportions of elements with high atomic number and so they/absorb greater
amount of incident X-rays than flesh. In flesh, light elements lik@ carbon, hydrogen
and oxygen predominate. These elements allow greater amount of incident X-rays
to pass through them.

b. Calculate the longest wavelength of radiation for the Paschen

series. 04
Solution:  For longest wavelength in Paschen series
P =3 : n =4
Ry = 1.0974 x 10" m Amex = 7
The general formula to find wave!ength in hydrogen spectrum:
AMGNG

16x9
TX1L097x 10?

$=1.097%107 (3 - L) =1 097><1o’(9 )=
1= 18.75x107 = 1875x 10~ m = 1875 nm
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FBISE PAPER # (2013)

PHYSICS HSSC-II (2013)
SECTION-A (Marks 17)

‘Time: 25 Minutes : e o Marks: 17
Note: Section-A is compulsory Al parts of this section are to be answered on
the question paper itself. It should be completed in the first 20 minutes and

handed over to the Centre Superintendent. Deleting/overwriting is not aliowed:

Do not use lead pencil.
Q1 Csrclethecorrectoptlonle.A/B/C/D Eachpartcarriesone
mark.
(D) The Electric intensity near an infinite plate of positive charge will
be .
A = B. = C. 2 0. None of these
(ii) One Electron Volit is equal to
A, 6.25x 10" Joule BL. .6.25 x 108 Joule r
C 1.6 x [0°*° Joule : D 1.6 x 10 Joule
(ili)* Ceramic materials exhibit super-conductivity at ,
A oc°C B. 125K & 60K D. 30K
(iv) Which electric bulb has the least resistance?
A 80 watts B8 100 watls
C. 200 watts D. 500 watts
(v) The grid in CRO
A Controls the number of electrons accelerated by anodes
B. Controis the brightness of the spot fall on the screen
C Both A and8
D. Deflects the beam of electrons
(vi) The frequency of A.C. used in Pakistan is
A 60CPS B 50CPS
C. 100 CPS D 120 CPS
(vil) Potentiometer can be used as i
A Ohm meter B. Ammeter
C. Galvanometer D, Potential Divider
(viii) “To,convert a Weston-Type gaivanometer into voitmeter, the series
resistance is given by 3
A R,,:;”;+ng B. R,,::;E-Rg
c ha,{;-l, D. R,,:{;Ha
(ix) N-Type germanium is obtained by doping intrinsic germanium
with ‘
A, Tetravalent impurity atom B. Trivaient impurily'atom
C. Pentavalent impurity atom D, Hexavalent impurity atom
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(x)  Emission of electron by metals on heating is called_ ‘
A Secondary Emission B. Field effect
C. Photoelectric Emission D. Thermionic Emission

(xi)  Which of the following is NOT basic operation of Boolean variables?
A, YES operation . B. NOT operation

C. AND operation D. OR operation

(xii) When X-rays are passed through successive aluminum sheets, thelr
hardness
A. Decreases B. Increases
C. Remains the same D None of these

(xiii) If the ionization energy of hydrogen atom is 13.6 eV, its'ionization
potential will be . -
A 136V B. 136.0NM,
C. 34V D. None'of these

(xiv) One amuis equal to .
A 931 MeV B. 981 MeV
Cc 83.1 MeV D. 0.931 MeV

(xv) Cobalt 60 emits y- rays of energy

* A. 117 MeV B. 11.7 MeV

C. 1.17 MeV B. 1.17 BeV

(xvi) Which of the following statements is CORRECT?
A, Moderators slow down the neutrons.
B. Moderators bring the neutrensito rest,
C. Moderators absorb tha neutréns.
D. Moderators refiect the neutrons.
(xvii) The half life Of radioactive element is

A T =% B, Ti=1434
2 2
C. Ty =0.6934 D. None of these
.
: , PHYSICS HSSC-II
Time allowed: 2:40 Hours Total Marks = 68

Note: Sections B%and 'C are to be answered on fr_@.sepa(ately provided answer book. Answer
eleven Ahe questions from saction 'B' and attempt any two questions from section 'C' Use
Supplementary afswer sheet | e., sheet B if required. Write your answers nestly and legibly.

SECTION - B (Marks 42)

Q.2" Attempt any FOURTEEN parts. The answer to each part should not

exceed 3 to 4 lines. (14 x 3 = 42)
(), How can you identify that which piate of a capacitor is positively
charged?

. (iii) if a point charge q of mass m is released in a non-uniform electric
field with field lines pointing in the same direction, will it make a
rectilinear motion?

(i)  Why does the resistance of a conductor rise with temperature?
(iv) What is Wheatstone Bridge? How can it be used to determine an
unknown resistance?
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(v) Is it possible to orient a current loop in a uniform magnetic field
such that the loop will not tend to rotate? Explain.

(vi) You are asked to design a solenoid that will give a magnetic field of
0.10 T, yet the current must not exceed 10.0 A. Find the number of
turns per unit length that the solenoid should have.

(vii) Does the induced emf always act to decrease the magnetic flux
through a circuit?

(viii) A metal rod of length 25 cm is moving at a speed of 0.5 ms™'iva
direction perpendicular to a 0.25 T magnetic field. Find the emf
produced in the rod.

(ix) A circuit contains an iron-cored inductor, a switch and D,C. source

' arranged in -series. The switch is closed and after an)interval
reopened. Explain why a spark jumps across the switch contacts.

(x) At what frequency will an inductor of 1.0 H have a reactance of
50007 ;

(xi) What is meant by Hysteresis loss? How s it used in the
construction of a transformer?

(xii) What is the effect of forward and reverse biasing-of a diode on the
width of depletion region?

(xiii) In a certain circuit, the transistor has a collector current of 10 mA
and a base current of 40 pA.-What is the current gain of the
transistor?

(xiv) A beam of red light and a bgam of blue light have exactly the same
energy. Which beam contains the greater number of photons?

(xv) If an electron and a proton have the same de Broglie wavelength,
which particle has greater speed?

(xvi) Find the speed of the electron in the first Bohr orbit.

(xvii) A tungsten target is struck by electrons that have been accelerated
from rest through 40 kV potential difference. Find the shortest
wavelength of the bremsstrahlung radiation emitted?

(xviii) The radicactive element *}iRa has a half-life of 1.6 x 10 years.
Since the Earth is about 5 billion years old, how can you explain
why we still can find this element in nature?

(xix) Why are heavy nuclei unstable?

SECTI - Marks

Note:=Attempt any TWO questions. (2x13 =26)
Q.3 a. What is temperature co-efficient of Resistance and Resistivity?
Derive the équations. ' (06)

b. The resistance of an iron wire at 0°C is 1 x 10*Q2. What is the
resistance at 500°C if the temperature co-efficient of iron is
5.2%107%? 05

c. Define electron Volt and find its relation with joule. 02

Q.4 a. Describe RLC series circuit. Derive relation for resonance
frequency. Also give any four properties of series resonance. 07
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b. What is the resonant frequency of a circuit which includes a coil of
inductance 2.5 H and capacitance of40u¥F ? 03

C. Write a short note on three phase AC Supply. 03
Q.5 a. What do you know about the Biological effect of radiation? Write
in detail. 05

b. A 75 kg person receives a whole body radiation dose of 24 m-rad,
delivered by « particles for which RBE factor is 12. Calculate: 05
(i) The absorbed energy in joules
(i) The equivalent dose in rem.

c. Write a short note on basic forces of nature. 03

SECTION- A (MCQs)

i. B ii. C iii. B iv.D v.C vi. B
vii. D | viii. D ix. C x. C i A xii. C
A A xv. C xvi. A ) xvii. A

SECTION-B

(i) How can you identify that which plate of a capacitor is positively
charged?

Ans: Casel,

Bring a positively charged gbjectitiose to the plate if it is repelled the plate is

positive otherwise not.

Case 2.

Bring the plate close to a positively charged electroscope if the leaves further

diverge due to electrostatic induction it has positive charge otherwise not.

(ii) if a point charge q of mass m is released in a non-uniform electric
field with field lines pointing in the same direction, will it make a
rectilinear motion?

Ans: |If the field is due to an isolated charge then charge will make a rectilinear
motion.if the field is duge to the combination of charges then the point charge
will move along a curved path.

(iii) .. Why does the resistance of a conductor rise with temperature?

Ans: Effect of Temperature upon Resistance:

When the temperature of the conductor rises, average speed of the random
motion of the free electrons increases which enhances the rate of collision of electrons
and the atoms. This causes an increase in the resistance of the conductor. The increase
in resistance is directly proportional to the increase of temperature. i.e. T& R.

(iv) Whatis Wheatstone bridge? How can it be used to determine an
unknown resistance?

_ Ans: Wheatstone bridge:

i Wheatstone bridge is an electric circuit that is used to measure the value of

an unknown resistance accurately.
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Determination of an unknown resistance: |

If we connect three resistances R,, R; and R, of known adjustable values
and a fourth resistance R, of unknown value and the resistances R,, R;-and R; are
so adjusted that the galvanometer shows no defliection then, from the known
resistances Ry, R; and R, the unknown resistance- R4 can be determined by using
Eq.

51 = 5.3.
Rz R4 :
(v) Is it possible to orient a current loop in a uniform magnetic field
such that the loop will not tend to rotate? Explain.
Ans: Yes, it is possible when we place it in the magnetic field such that the plane
of the loop is perpendicular to the magnetic field. We know that, T = BNIA €os g, in
this case, @ = 90° and cos 90° = 0, hence torque on the loop will be zero and loop
will not rotate.
(vi) You are asked to design a solenoid that will give @ magnet«c ﬂeld of
0.10 T, yet the current must not exceed 10.0 A, Find the number of
turns per unit length that the solenoid should have.

Solution: B = 0.10T
| = 10A :
Permeability of free space = pg = 4w x 10" Wb A ™M’
n = ?
Since B = He | — NS ._a:... .
gt
n = L = 7.9867 x 10 turns/meter

4 x 1077 x 10
(vii) Does the induced emf always act to decrease the magnetic flux
through a circuit?
Ans: No. According to kenz's law, it always acts to maintain the flux by opposing
any change in it. If the fluxincreases, it will tend to decrease it and vice versa.
(viii) A metai rod oflength 25 cm is moving at a speed of 0.5ms™in a
direction perpendicular to a 0.25 T magnetic field. Find the emf

produced in the rod.
Solution: Speedofrod = v = 05ms”’
lengthofrod = L = 25cm = 025m
Magnetic fluxdensity = B = 025T = 025NA"'W’
Inducedemf = £ = ?
Since £ = vBLsind

& = 0.5 x0.25x 0.25 x 8in 90° = 3.13% 10%x 1 JC* (+JC'=V)

£ = 313x10%V
(ix) A circuit contains an iron-cored inductor, a switch and D.C. source

arranged in series. The switch is closed and after an interval

reopened. Explain why a spark jumps across the switch contacts.
Ans: When a current flows through the inductor energy is stored in the inductor in
the form of magnetic field. When the switch is closed current grows from zero to
maximum and, when the switch is opened it creases from maximum to zero. Hence
at the instant we reopen the switch the current through it is maximum which causes
the spark jumps.
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(x) At what frequency will an inductor of 1.0 H have a reactance of
50007

Solution: Inductance of inductor= L = 10H
Reactance of inductor= X, = 500 0

Frequency = f=27
Reactance of the inductor:
Xi = wlL =5 Xi = 2nfL (v w = 2af)
= 2L o £ RSO0 = 80H»

2nl 2x3.14%1.0
(xi) What is meant by Hysteresis loss? How is it used in the
construction of a transformer? ' '
Ans: Hysteresis loss:

The area-of the loop is a measure of the energy needed to magrietize and
demagnetize the specimen during each cycle of the magnetizing current. This is the
energy required to do work against internal friction of the domains, This work, like all
work that is done against friction, is dissipated as heat. It is called hysteresis loss.
Use in the construction of transformer:

Hard magnetic materials like steel cannot_ be \easily magnetized or
demagnetized, so they have large loop area as compared to soft magnetic material
such as iron which can easily be magnetized. The energy dissipated per cycle, thus,
for iron is less than for steel. That is why softirof uged in transformers.

(xii) What is the effect of forward and reverse biasing-of a diode on the
width of depletion region?

Ans: When a dicde is forward biased, the width of the depletion region is

decreased, It is mainly due to a large value of diffusion current and a small value of

drift current. On the other hand the, width of depletion region increases when the

diode is reversed biased,

(xiii) In a certain circhit, the transistor has a collector current of 10 mA
and a base current of 40 uA4. What is the current gain of the

transistor?
Solution:  Collector current = . =10mA = 10 x 10°A
Basa Current = lg =40uA = 40 x 10°A
Current gain = g =7
Ic _ 10x1073 = 10 1000

i - = -3 6 = .l. 3 2270 =
Since g = i = 8 e wxlo x 10 ;%10 - 250

(xiv) A'beam of red light and a beam of blue light have exactly the same
energy. Which beam contains the greater number of photons?

Solution: Energy for single photon = E = hf .
Energy for 'n’ photons = E = nhf ... (1)
Since ¢ = fi = f = % put in Eq. 1
E = nhx-
EA

n = = neoi

he

Therefore longer wavelengths will have greater number of photons. The

wave length of red colour is greater than blue colour. Therefore red beam contains
greater number of photons.
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Ared > Ab!ue
(xv) If an electron and a proton have the same de Broglie wavelength,

which particle has greater speed?

Ans: According to de-Broglie Equation A= =
v = —'L = vV X -1-
ma m

Hence for same wavelength the smaller mass has greater velocity.
Therefore electran will have greater speed because the mass of electron is smaller
than that of protons.

(xvi) Find the speed of the electron in the first Bohr orbit.

Solution: n = 1 = h = 683x10%Js
e = 1.6x10™C
k = 9x10°Nm’C? = vy = 7P
According to Bohr Theory:
= 2mket
2 ¥a= nh
2x3.14x9%x10°x{1.6x10~1? 2x3.14x9x10%x2.56 %1078 )
s 1x6.63x$0‘3‘ - . 6,63x10734 = 219 % 10°ms”
(xvii) A tungsten target is struck by electrons that have been accelerated r

from rest through 40 kV potential difference. Find the shortest
wavelength of the bremsstrahlung radiation emitted?
Solution: V=40kV = )} =/40X1000Voits = e= 16x10"C

Amln =7 )
The energy of a photon is given by
he
E R RETTIE N &
The electric potential ghergyis given by
y=eV- ... (2)
By equating above two energies we get,
_ he
oy Amin
he
Amin = o7

_ 34 8
e S = 3.10x 1071 = 0.31 x 10™°m

(xviii) The radioactive element *25Ra has a half-life of 1.6 x 10° years.
Since the Earth is about 5 billion years old, how can you explain
why we still can find this element in nature?

Ans: Half life:

It is the pericd in which half of the radioactive element atoms decay. An
element completely decayed after an infinite time.

Thus with the passage of every half life the number of atoms remaining
behind becomes half of the number of atoms already present. In this way an infinite
time is required for all atoms to decay. As the earth five billion years old (not infinite
time) so we can still find 55Ra element in nature.
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(xix) Why are heavy nuclei unstable?

Ans: Heavy nuclei are unstable because of their low binding energy per nucleon
and due to repuisive electromagnetic forces which become more and more
dominant as the size of the nucleus increases. Hence a heavy nucleus is less

stable.
SECTION - C (Marks 26)

Q.3 a. What is temperature co-efficient of Resistance and Resistivity?

Derive the equations. 06
Ans: Experimentally the change in resistance of a metallic conductor with
temperature is found to be nearly flinear over a considerable range of tempetature
above and below 0°C.
Temperature coefficient of resistance:

The fractional change in resistance per kelvin is known as the: temperature
coefficient of resistance i.e.,

R;— Rg 2 .
@ = S e (1)
where Ry and R, are resistances at temperature 0°C.and 1°C. As resistivity p
depends upon the temperature, Eqg, 1 gives
L L
Rt = ptz and RO < Poz

Substituting the values of R;and Ry in Eq. 1, we getas a = -—;_—— .......... (2)

where p; is the resistivity of a conductor at 0°C and p,, is the resistivity at t°C.
Negative temperature coefficients;

There are some substances_like germanium, silicon etc,, whose resistance
decreases with increase in temperature, i.e., these substances have negative
temperature coefficients.

b. The resistance of an iron wire at 0 °C is 1 x 10°Q. What is the
resistance at 500° C if the temperature coefficient of resistance of

ironis 5.2 x 10° K*%? 05
Solution:
Lower Temperature’ = To 0°C 0+273=273K

Higher Temperature = T S00°C = 500+273 = 773K

Temperature Différence = AT = T-Ty=773-273=500K

Resistance at Ty = Ro = 1x10* 0

Temperature co-efficient = « = 52x10° K’

ResistanceatT = R, = ?

Since Ry = Ro (1 + o« AT)
R, = 1%10*x 1+ 52 x 10° x 500
Ry = (1 + 2800 x 10%) % 10°* = (1 +2.8) x 10
R = 3.6x10°'n

C. Define electron Voit and find its relation with joule. 02

Ans: Electron voit:

The amount of energy equal to 1.6 x 10" J is called one electron-volt and js
denoted by 1eV. It is defined as "the amount of energy acquired or'lost by an
electron as it traverses a potential difference of one volt". Thus,

1eV =16x10") ... (1
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X, =wl A
|
. R
X bl
¢ wC
v

Derivation: Suppose charge carried by the particle isg=e =168 x 10" C.
Thus, in this case, the energy acquired b¥ the charge will be
AK.E = gAV = eaV = (1.6 x 107°C) (AV) '

-3

Moreover, assume that AV = 1 volt, hence
AK.E = gAV = (1.6x10"C)x (1 volt)
AKE = (1.6x10") x(CxV) =:1.6 x40"J

Thus, 1ev.= 16x10" ... Proved
Q.4 a. Describe RLC series circuit. Derive relation for resonance
frequency. Also give any four properties of series resonance. 07
Ans: RLC series circuit:
When resistor, capacitor and inductor are connected In series and energized r
with alternating voltage is called RLC series circuit or serles resonance circuit.
Series resonance circuit:

i Consider an R-L-C series circuit.which i excited by an
alternating voltage source whose frequency could be ......_........)
varied.

ik, The impedance diagram of thie citeuit is shown in Fig.

iil, The inductive reactanceX; = wL and capacilor reactance Xg = L are

wl
directed opposite togach other.

. A
iv. When the frequeney of A.C. source is very small Xg = <= much greater

than X; = wl, So the cap=acitance dominates at low frequencies and the
circuit behaves like an R - C circuit,

V. At high frequencies X, = wL, is much greater than X, = ﬁ . In this case the

inductance dominates and the circuit behaves like R-L circuit.
vi.  Resonance:

In between these frequencias there will be a frequency w, at which X, = X,.
This ¢ondition is cailed resonance, Thus at resonance the inductive reactance being
equaliand opposite to capacitor reactance, cancel each other and the impedance

_ @iagram assumes the form as in Fig.
vil. The value of the resanance frequency can be obtained by putting
1

. =
@y w,C
Or 2= or W, = ==
“r LC A Vi€
1
= TTTTIES ewsssssnes
Or fr 2nVLC )

Properties of the series resonance circuit:
The following are the properties of the series resonance
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(i) The resonance frequency is given by
1

fr = it
(i)  The impedance of the circuit at resonance is resistive so the current and
voltage are in phase, The power factor is 1.

c088 = b = 1

Tros XV,

(iii) The impedance of the circuit is minimum at
this frequency and it is equal to R,

(iv) If the amplitude of the source voltage V; is
constant, the current is a maximum at the’
resonance frequency and its value is Vy/ R
The variation of current with the frequency-
I8 shown in Fig.

(v) At resonance V,, the voltage drop across '
inductance and V. the voitage drop across capacitance may be much larger
than the source voltage.

b. What is the resonant frequency of a circuit- which includes a coil of

inductance 2.5 H and capacitance of40ur 2 03
Solution: L = 25H |, C = 40 uF =40 x 10°F
f, - 7
q > 1
Resonance frequency is given by i, ¥ =
f, - " 1% " 1000 = 15.9 Hz

2%3.14/2.5x40x10-% . 628x10 - 628
C. Write a short note ‘on three phase AC Supply.

03

Ans: Three phase A.C. supply: .

i In a three phase A'C, generator, instead of one coil, there are three coils
inclined at 120° to eachother, each connected to its own pair of siip rings.

ii. When this combination of three coiis rotate in the magnetic field, each coil

generates an aiternating voltage across its own pair of slip rings. Thus, three
alternating - voltages are generated. The phase difference between thase'
voltages i8,120°, Such a voltage is cafled three phase supply.

Explanation:
i Pairof siip rings:

When voltage across the first pair PHASE | PIIASE 2 FHASE 3
of slip rings iS'zero, having & phase of 0, o Palin U

the yoltage across the second pair of slip
rings would not be zero but it will have a
phase of 120°. Similarly at this instant
the voltage generated across the third
pair will have a phase 240° This is
shown in Fig.
iil.- Terminals:

The machine, instead of having six terminals, two for each pair of slip rings,
has only four terminals because the starting point of all the three coils has a
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common junction which is often earthed to the
shaft of the generator and the other three ends
of the coils are connected to three separate
terminals on the machine. These four terminals
along with the lines and coils connected to
them are shown in Fig.

iil. Voltage:

The voltage across each of lines
connected to terminals A, B, C and the néutral
line is 230 V. Because of 120° phase shift, the
voltage across any two lines is about 400 V.
Advantages of three phase A.C. supply (three phase supply is better than

single phase supply):

i The main advantage of having a three phase supply is that the total load of
the house or a factory is divided in three parts, so that none of the fine is
over loaded.

il If heavy load consisting of a number of air conditioners and motors etc., is
supplied power from a single phase supply, its volt_ag'e is likely to drop at full
load

iil. Moreover, the three phase supply aiso provides 400 V which can be used 16
operate some special appliances requiring 400 V for their operation.
Q.5 a. What do you know about the Biological effect of radiation? Write

in detail. . 05
Ans: Units of radiation:

The strength of the radiation spuree is indicated by its activity measured in
Becqueiel (Bq).

Becquerel (Bqg): One Becduerel is one disintegration per second.
Curie (Ci):

A larger unit is curie (Ci) which equais 3.7 x 10" disintegrations per second.
Dose (D):

The effect of radiation on a body absorbing it relates to a quantity called
absorbed dose D.defined as the energy £ absorbed from lonizing radiation per unit
mass m of the'absarbing body.

D=
SI unit of radiation gray (Gy):
Its 81 unit is gray (Gy) defined as one joule per kilogram.

im
——
—
S

1Gy = 1Jkg"
OMd unit rad: An old unit is rad, an acronym for radiation absorbed dose.
1rad = 0.01 Gy

Biological effectiveness or RBE:
The absorbed dose is multiplied by a quality factor known as relative
biological effectiveness or RBE
Equivalent dose D,:
The equivalent dose D,, of any absorbed radiation is defined as the product
of absorbed dose and RBE of the kind of radiation being absorbed. '
De.=D:¥RBE - .o (2)
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SI unit of equivalent dose is sievert (Sv):

The S unit of equivalent dose is sievert (Sv).

18v = 1 Gy x RBE
Rem: An old unit, the rem is equal to 0.01 Sv.
1rem = 0.01 Sy

Biological effects of radiation: :
[ Equal doses of different radiations do not produce same biological effect.
il For the same absorbed dose, a-particles are 20 times more damaging than

X-rays. .
lil. The effect also depends on the part of the body absorbing the radiation, For

example, neutrons are particularly more damaging to eyes than. other parts

of the body.

iv. The background radiation to which we are exposed, on the average, is 2
mSv per year. Doses of 3 Sv wiil cause radiation bums to the skin.

V. For workers in the nuciear facilities or mines, a weekly dose of 1 mSv is
normally considered safe, _

vi. The damage from a-particies is small unless the Source enters the body, a
and g-particies can cause redness and sores on the skin.

vil. Low level radiation effects:

Some other low leve! radiation effects are I6ss of-hair, ulceration, stiffening of

the lungs, and a drop in the white blood cells which is foliowed by a sickness

pattern of diarrhea, vomiting and feverknewn as radiation Sickness
viii. High level radiation effects:

High levels of radiation may disrupt the blood cells seriously leading to

diseases such as anaemia and leukaemia.

Chromosome abnormalities or mutation may cause delayed genetic effects
such as cancer, eye cataracts and abnormalities in the future generations. These
may develop many years aftsr exposure to harmful radiation.

b. A 75 kg person receives a whole body radiation dose of 24 m-rad,

delivered by « particles for which RBE factor is 12. Calculate: 05
(i) The absorbed energy in joules
(ii) The equivalent dose in rem.

Solution: . Mass = m = 75Kg =5 RBE factor = 12
: Radiationdose = D = 24m-trad = 24 x 10°rad
(a) E (inJ) =9 (b) De(inrem) = 2
(a) Since D = =
E=mxD

E'= 76x24x10° = 1800 x 10° = 18x 10°J = 18 mJ
(b) For equivalent dose in terms of absorbed dose is:
_ D =RBExD . .. .. (1)
Since D =24x10%rad

But lrad =001Gy = D= 24x10°%0.01 = 24 x 10° Gy
By using the values of D and RBE in equation (1) we get,
De = 12%x24x10° = 12x24 x 10° sy (+18v = RBE x 1 Gy)
D. = 288 x 10° = 0.288 x 10% sy
D. = 0.29 rem (1 rem= 107 sv)
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. Write a short note on basic férces of nature. .03
Ans: Basic forces of nature:
The bhasic forces are:

1, Gravitational force 2. Magnetic force
< 8 Electric force 4. Weak nuclear force
5. Strong nuclear force
Explanation:
i The electric and magnetic forces were unified to get an electromagnetic

force by Faraday and Maxwell, who were able to prove that a current is’ induced in a
coil whenever the magnetic flux passing through the coil is changed; leaving behind .
four fundamental forces, the strong nuclear force. the electromagneticforce, the
weak nuclear force and the gravitational force. These four fundamental forces of
nature have seemed for some time quite different from one another,

il Strong nuciear force: ‘

Despite its different effective strength, the strong nuclear force is effective
only within sub-nuclear distances and therefore, confinesgh@neutrons and protons
within the nucleus.

i, Electromagnetic force:

The slectromagnetic force is long-range andeauses all chemical reactions, it
binds together atoms, molecules, crystala irecs, puildings and you. This force
acting on & microscopic level 1s responsible for @ variely of apparently different
macroscopic forces such as friction, cahesion and adhesion.

iv. Weak nuclear force:

The weak nuclear force is short range, ke the strong nuclear force, and is
responsibie for spontaneous breaking up of the radioactive elements. It is a sort of
repulsive force of very short range (,10‘7 m). It is usually masked by the effect of the
strong and electromagnetic forces inside the nuclet.

V. Gravitaticnal force:

The gravitational forge, like the electromagnetic force, is again long range,
extending upto and beyond the remotest stars and. galaxies. It keaps you, the
atmosphere and the seas fixed to the surface of the pianet. It gives rise to the ocean
tides and keepsthe flanets moving in their orbits around the Sun.

Unification/of elactromagnetic and weak forces: )

One hundred years afier the unification of electric and magnetic forces into
electronaghetic force, in 1979, the physics Nobel prize was conferred on Glashow,
Weigbergiand Abdus Siam for the unification of electromagnetic and weak forces.
GrandUnified electro-nuclear force:

it iz further expected that a strong nuciear force will evertually unite with
clectroweak force to make up a single entity resulting in the grand unified electro-
nuciear force. ’

’
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FBISE PAPER # (2014)

PHYSICS HSSC-I1 (2014)
SECTION-A (Marks 17)

Time; 25 Minutes Marks: 17

Note: Section-A is compulsory. All parts of this section are lo be snswered on the question
paper itself. it should be completed in the first 25 minutes and handed over 10 the Canire
Superintendent. Deleting/overwriting is not allowed. Do not use lead pencil.

Q1 Cln'::ﬂnconnctopﬁonl.e.A/B/C/D. Each partcarriesone
ma

(i) Itis required to suspend a proton of charge ‘g’ and mass'm' in an
Electric Field. The strength of field must be A

A E= %f B. E&d
c == D. ofgMe==
(li) Two current carrying conductors are placed paraliel to each other

A They attract each other for the same direction of currents

B8 They attract each other for the dpposite direction of currents

C. They repel each other for the same direction of currants

D. No force is present between them

(iii) In the given circuit when swltch 'S’ is closed, the current through

all the branches are d
’Il 6A, rl, = 04
A ’2—21‘] B. I, =2A
’3 = 3A [3 = 64
" =34 11 = 04
C = 04 D. ’2 = 0A
13 =04 13 = 0A

4 2 I
..ﬁf_»._ N'g iCl } "": “,5 my

(iv). The energy stored per unit volume in the electric field between the
plates of charged capacitor with dielectric is X

= 1% g2 =18 o2

A U=3%E B. U=;TE
2

C U =3e,5,E? D, U=

(v) A coil has an inductance 5.0 H. If current through it changes at the
rate of 5 A5~%, the emf induced in the coil will be -

A 25V B. 25V C. 10V D -V
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(vi) The energy equivalent of 1y mass is .
A. 31 J B. 9.31J C. 8931 MeV D. 9.31 MeV

(vii) A charge 'q' is placed stationary in a region where both the electric
and magnetic fields are present. The charge will

experience

A. Both electric and magnet:c forces B. Electric force
C. Magnetic force D. No force at all

(viii) The mathematical relation for NOR operation is "
A X=AB B: X=A+B
C. X=AB D. X=AB

(ix) The voitage gain of an inverting OP-Amplifier is ‘
A G=1- %; B. 6G=1-3

. € G=1+2 D. None of these

(x) The Compton shift "A2" is equal to the Compton wavdenqth if the
scattered X-ray is observed at an angle & for.

A. g =90° B. 8 =180°
c. 0 = 45° D. Nohe of these
(xi) If number of atoms in metastable state (Ez)is "N, "and in ground
state (E,) is "N, “the population inversion means oor
A No= Ny B. N, < Ny
C. ~2 > N, D. :; = i‘:
(xii) Which phenomenon proves the particle nature of electromagnetic
waves?
A Diffraction B. Polarization
C. interference D. Photoelectric effect

(xiii) The emission of g -particie from 28286Ra resuits into the formation

of new eiement AY in a reaction 226 - ';Y +a| , where ;Y
stands for
230 224 222 226
A a8 Y B. Y C. 86 Y D. 84 Y
(xiv) The totai applied voltage in the given circuit is A
A [V1+V"V3,V4J B [V|+Vg+V3+V4]
C [Vy =V =V3—V,4] D. [V, =V + V3.V,
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(xv) Which phase diagram is true for RC-series circuit?
(A :
. X
- s
A B

.t‘r . n
# fw‘
C 1 " D. % :

(xvi) The process of combining the low frequency signal with high

frequency carrier waves is called .
A Wave transmission B. Modulation
C. Resonance R D. Beats
(xvii) Photon 'A' has twice the energy to that of photon "B’ The ratio of

momer;tum of ‘A’ to that of 'B is X
A T4 - 84 1

P 1 B. Es =3
C: Pa =2 D. ‘F:- =4

! PHYSICS. HSSC-I1I
_Time allowed: 2:40 Hours Total Marks = 68

Note: Sections 'B' and 'C are to be answered on the separately provided answer book. Answer
eleven the questions from section 'B'‘and sttempt any two questions from section 'C' Use
supplementary answer sheeti.c., sheet B #f reqliced. Write your answers neatly and fegily

SECTION ~B (Marks 42)

Q.2 Attempt any FOURTEEN parts. The answer to each part should not
exceed 3 to 4 lines. (14 x 3 = 42)

(i) Does there exist any electric field inside a hollow charged shell?
Prove your answer. How can a metal body act as electrostatic
shielding for electronic devices?

(if)  What is the maximum power output theorem? Derive its formula.

(ili) A wire'having total resistance of 32 0, is cut into 4-equal lengths.
Threa of them are connected in paraliel and one in series to them.
Find total resistance of the combination.

(iv) * What is one electron volt energy? Derive its formula.

(v) There exists a magnetic field of 0.30 T in space along +X-axis.

| “What will be the magnetic force on a proton of ¢ = 1.6 x10°°C,

when it is moving with velocity 3 x 10*ms! at an angle of 30° to
the field.

(vi) What is current sensitivity of a suspended moving coil
galvanometer? How does it depend upon different factors?

) Describe by mathematical formula.

(vii) When the primary of a transformer is connected to a.c mains, the
current in it:
a. is very low if the secondary circuit is open, but
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b. increases when the secondary circuit is closed. Explain these
facts,

(viii) In a certain region, the earth's magnetic field.points vertically
down B = —-B.K When a plane flies due north with velocity V=V,
which wing of the plane is positively charged and why?

(ix) What is Reactance? Prove that the capacitive reactance [x.=2]

and inductive reactance (X, = wl]have the same units equal to that
of resistance 'R’ i.e. ohm.

(x) How is depletion region formed in PN-junction diode? What'is the
effect on the width of depletion region when:

a. Diode is forward biased b. Diode is reversa biased

(xi) What will be the impedance of the R, -series_Circuit when
frequency of applied voltage is a. f=0Hz. b.f= wHz

(xii) An electron and a proton moving with velocities v, and v,
respectively have equal de.Broglies wavelengths. Find the ratio of
their velocities. Which will be moving faster?

{xiii) How dces an operational amplifier work as a comparator? Draw its
circuit diagram and write down its two working conditions.

(xiv) An electron is to be confined in a box of the size of nucleus
(1.0 x 10~'* m), What would be the speed of the electron if it were
s0 confined?

(xv) If the speed of light were infinité, what would the equations of
special theory of relativity reduce to?

(xvi) Differentiate between Spontaneous emission and Stimulated
emission with the help of energy level diagram.

(xvil) Write the names and define three distinct ways of interaction of
radiation with matter, Also give their energy range.

(xviii) Draw the circuit diagram of Wheatstone Bridge and derive its
balanced condition to find the un-known resistanceR,.

(xix) If mass ©f proton m, = 1.6726 x 10" *"kg and mass of neutron
m, = 1.6749x10"*kg , the experimental mass of dedutron
mp = 3.3435 x 10*"kg , find the Binding energy of deuteron

nucleus.
SECTION-C (M 2

Note:-Attempt any TWO questions. (2x13=26)

Q.3 a.What are the main parts of AC. generator? Describe its principle
and working. Also derive the equation of emf induced in its coils.

(07)

b. It is desired to make an a.c. generator that can produce emf of
maximum value 5.0 kV with 50 Hz frequency. A coil of area 1m?
and having 200 turns is used as armature. What should be the
magnitude of magnetic field in which the coil rotates? (04)

c. Why is the core of transformer laminated? (02)
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Q. 4a.What is Electric Potential? Derive an expression of electric
' potential at a point due to 2 point charge. (06)

b. Using zero reference at infinity, determine the amount by which =
point charge of 4.0x 10 "C alters the electric potential at a palnt
12m away when (a) Charge is positive (b) Charge is negative,

(05)
[ Write two similarities and two differences between Electric and),
Gravitational forces. .t 02)a |
Q. 5 a.Applying Bohr's Theory of Hydrogen Atom, derive: (08)

(i) Formula of Quantized Radii
(ii) Formula of Quantized Energies
b. An electron jumps from a level £, = -3.5 x 107/ to(B) = ~1.20 X

107'%/ . What is the wavelength of the emittad light? (05)

SOLUTION OF FBISE PAPER #(2014)

SECTION- A (MCQs) -
i.C ii. D iil, iv. C v. B vi. C |

A 3 L L
vii. A, | viii. B ix. C %A xi. C xii. D
C | xiv. A xv. D v xvi. B xvii. C

SECTION - B{Marks 42)
Q.2 Attempt any FOURTEEN parts. The answer to each part should not

exceed 3 to 4 lines. (14 x 3 = 42)
(i) Does there exist anyielectric field inside a hollow chargaed shell?

Prove your answer. How can a metal body act as electrostatic

shielding for electronic devices?

Ans: Inside a hollow cenducting sphere, (Gaussian surface) charges apraad

themselves out. So, foraes pulling or pushing at the center of the sphere cancel out,

and the net force, Isizero. E = F/q, and if F is zero, then £ is zero, no matter ths

charge q.

As a conSeguencea, any apperatus placed within a metal enclosure is "shielded"
from electric fieids.

To determineistray electric field interference, circuits of sensitive electronics devices

sucheas T.V and computers are often enclosed within metal boxes to shield from

electric fields.

{Gauss Law)

(i) ' What is the maximum power cutput theorem? Derive its formula,

Ans: Maximum power output theorem:

In electrical engineering, the maximum power tranefer theorem stales
that, to obtain maximum external power from a source with a finite internal
resistance, the resistance of the load must be equal to the resistance of the source
as viewing from the output terminals.
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i In the circuit of Fig. as the current | flow through the resistance R, the
charges flow from a point of higher potential to a point of lower potential and
as such, they locse potential energy.

i If V is the potential difference across R, the loss of potential energy per
second is VI. This loss of energy per second appears in other forms of
energy and is known as power delivered to R by current 1.

Power deliveredto R = Py =Vl....... (1)
P ® IR ()

(~ V= IR) S
8 =
As L= & N
_ E*R Y
From Eq. 2 Poa = Rary? S
s R e BR_ Rl 1]
e 5 (R+r)*  (R=r)P+4Rr @ v
Note: y
i _When R =, the denominator of the expression of Pt Is least and s0 Py is
then a maximum.
ii. Thus we see that maximum power is delivéred to'a resistance (load), when

the internal resistance of the source equals the load resistance.
2
iii. The value of maximum output power as given by Eq. 3 is 'EE' v

(ili) A wire having total resistance of 320, is cut into 4-equal lengths,
Three of them are connected in-paraliel and one in series to them.
Find total resistance of the combination.
Solution: Total Resistance =320
Wire is cutinto 4 equal letagthsl each having 8 £ resistance.

R, For Parallel Resistance: = ;'-‘- + ;‘; ..l’.
A G
R, = -;3

R, For Series Resistance: Reppear = Re+ Ry
Retotar = ':'+ 8= 3324 - E;' Q

(iv). | What is one electron volt energy? Derive its formula.
Ans: Electron voit:

The amount of energy equal to 1.6 x 107" J is called one electron-volt and is
denoted by 1eV. It is defined as "the amount of energy acquired or lost by an
electron as it traverses a potential difference of one volt", Thus, -

1eV=16x10"0 ... (1)

Derivation:

Suppose charge carried by the particleis g=e =16 x 10" C.

Thus. in this case, the energy acquired by the charge will be
AK.E =gAV=eaV=(1.6x10"C) (aV)
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Moreover, assume #hat AV = 1 volt, hence
AK.E =qAV = (1.8 x 107°C) x (1 volt)
AKE=(16x10")x(CxV)=16x 10"

Thus 1eV=18x10"J ... Proved

(v) There exists a magnetic field of 0.30 T in space along +X-axis.
What will be the magnetic force on a proton of ¢ = 1.6 x 1079,
when it is moving with velocity 3 x 10*ms~? at an angle of 30°to
the field.

Solution: Speedof proton= v = 3 x 10*ms~? Angle= 0 = 30°
Magneticfailed = B = 030T '
Chargeonaproton = g = 1.6 x107%C
Magneticforce = F = ?

Since F = qvBsin®
F = 1.6x10°% x 3x10* xsin30°
F =4.8x107° x0.5 = 24x10°N
(vi) What is current sensitivity of a suspended moving coil
galvanometer? How does it depend upon different factors?
Describe by mathematical formula.

Ans: Sensitivity of a galvanometer:

The amount of angular twist for atunit (14) current is called the current
sensitivity of the galvanometer.

Consider a coil of N turns and cross-sectional area A, carrying a current I in a field

of flux density B. The torque due to the magnetic field is given by:

T = NIBAcosa

for a radial field, and the opposing torgue due to the twist of the suspension is c@

where c is the torsion constant for the/'wire and 8 is the angle of deflection.

In equilibrium c@ & BANJ
The angular twist per nit current (8/1) is called the current sensitivity of the

meter and is defined by the formuia; Current sensitivity = ? = 2:—'3
c
I= B.A_N B i (1)
Thus Ix@ since E'fiﬁ = constant
Thus the current passing through the coil is directly proportional to the angle

of deflection.

To increase this (that is, to make the meter more sensitive) we require;

(a) large magnetic flux density (B), that is, the gap between the poles as small
as possible,

(b) a coil with a large area (A), (c) a large number of turns (N), and

(d) a small value of ¢ (the torsion constant) that is, a very thin wire or one with a
very low rigidity.

(vii) When the primary of a transformer is connected to a.c mains, the
current in it:

a. is very low if the secondary circuit is open, but

b. increases when the secondary circuit is closed. Explain these facts,

Ans: (a) When the secondary circuit is open then there is no load to consume

electric power or output power used is zero.
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Output power =V, ;=0
Since output power of a transformer is smalier than input power. Hence the
primary coil of the transformer draws a very small current from a.c.
(b) When the secondary circuit is closed then output power increases
input power = output power
g Va=1 Vs
The transformer will draw large current draw from the a.c mains to increase
the primary power because greater current is needed in primary coil_te
equalize power in the secondary coil. _
(viii) In a certain region, the earth's magnetic field points vg‘rticauy
down B = —B,R When a plane flies due north with velocity V. =V, J,
which wing of the plane is positively charged and why?
Ans: When a plane flies through the magnetic field of earth fbng north, the
electrons in the wing experience a magnetic force, F = - 8 (¥ %/8), from right
to left wing. Thus the west wing of the plane is positivaly eharged.

(ix) What is Reactance? Prove that the capacitive reactance .[xc =

and inductive reactance (X, = wL]have the same units equal to that
of resistance 'R’ i.e, ohm.

Ans: Reactance: _ N
Reactance of a capacitor is a measurg of'the opposition offered by the
capacitor to the flow of A.C. it is uspally represented by Xe. Its value is given
by

XC = ;——"5'- ......... (2)

m .
Where Vi is the rms-valle of the aiternating voltage across the capacitor
and 1,,. is the rms value-of current passing throtigh the capacitor.

Unit of reactance: Thé unit of reactance is ohm

Capacitive reactance [xc Ok |

Here C = Capacitance expressed in farad (F),and w = angular frequency
1 1 8 1 T L E'- ity

X = wC s Ws-iC/v) €' A

Inductive reactance [X, = wl}:

Here L = inductance expressed in henry (H), and w = angular frequency

X, =wb®si(Vsa )= Z=0 \

(x). | How is depletion region formed in PN-junction diode? What is the
’ effect on the width of depletion region when:
a. Diode is forward biased b. Diode is reverse biased
Ans: Depletion region: | ‘
Just after the formation of the junction, the free electrons in the n-region,
because of their random motion, diffuse into the p-rggion. As a rqsult of this
diffusion, a region is formed around the junction in which charge carriers are not
present. This region is known as depletion region, ‘ ‘
When a diode is forward biased, the width of the depietion region is dgcreased. itis
mainly due to a large value of diffusion current and a small value of drift current. On

il
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the other hand the width of depletion region increases when the diode is reversed
biased.

(xi) What will be the impedance of the R -series circuit when frequency

of applied voltage is: - a.f=0Hz. b.f=_®Hz
Solution: Case (i)  Here, X. = -2“—‘!5

Impedance Z= VR2+(XC)

’Rz + ’Rz + fRz +
lec

Case (ii) Impedance Z = JRZ + (X )?

7 = R? 4 (m) f-— VRZ 4+ @ =

(xii) An electron and a proton moving wlth velocities v, and v, respectively
have equal de.Broglies wavelengths, Find the ratio of their velocities.

Which will be moving faster?
Ans: According to de-Broglie Equation A= ’—n'—';
Vet = val

m
Hence for same wavelength the smaller mass has greater velocity.
Therefore electron will have greater speed because the mass of electron is
smaller than that of protons.
(xiii) How does an operational amplifier work as a comparator? Draw its
circuit diagram and write down its two working conditions.
Ans: Operational amplifier (op-amp):
Instead of making amplifier circuit by discrete invarting
‘components, the whole amplifier is integrated on ——
a small silicon chip and enclosed in a capsule. input outpul
Pins connected with working terminals such as Non i
: : inverting
inputs, outputs and power supply project outside
the capsule. Such an integrated amplifier is nput
known as operational amplifier,
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Use of op-amp: .
Operational amplifier (op-amp), sometimes used to perform mathematical
operations electronically, The op-amp is usually represented by its symbol shown in

Fig.
Construction of Operational amplifier (op-amp):
P i T
\_—/ \/

o o e N
el L

It has two input terminals. One is known as inverting input () and the other
non-inventing input (+).

Working of Operational amplifier (op-amp):

A signal that is applied at the inverting (-) input appears after amplification, at
the output terminal with a phase shift of 180°.

It can be seen that the signal is inverted as it appears at the output. This is
why this terminal is known as inverting. If the signal is:applied at non-inverting input
(+), it is amplified at the output without any changelef phase.

(xiv) An electron is to be confined in'a box of the size of nucleus
(1.0 x 107 m). What would be the speed of the electron if it were
so confined?

Solution: Maximum uncertainty in the location of electron equals the size of the

nucteus of the box itself that is Ax 1.0 ¥ 10" m. The minimum uncertainty in the

velocity of electron is found from Heisenberg uncertainty principie

A
Ap = Eh
miy = 2>

h 1.05x10-34 = 10 aiasy

Av = T 8 Waixioixioxae KNG e

(xv) If the speed of light were infinite, what would the equations of
special theory of relativity reduce to?
Ans: Theréwill be no relativistic effect.

Since ¢ = therefore Vet &S (1)
i.©  Since t = e :
-z
‘ -
From Eq. 1 ¢ = ﬁ.'_’._o_ = t =1
2
ii. Since t = Lfl-%
£
From Eq. 1 ¢ = »/1_—.;0' = L= g
iil.  Since m = =
i~
FromEgq.1 m = Jf"l_% = m = mg

Therefore the relativistic equations become:
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= b =0, and m = mg.
(vi) Differentlam between Spontaneous emission and Stimulated
emission with the help of energy level diagram.
Ans: Spontaneous or induced emission:

Spontaneous or induced emission is that in which the atom emits a photon of
energy hf = E, - E, in any arbitrary direction.
Stimulated or induced emission:

Stimulated or induced emission is that in which the incident photon of energy '
nf = E; - E, induces the atom to decay by emitting a photon that traveis in the
direction of the incident photon. For each incident photon, we will have two photons
going in the same direction gwmg rise to an amplified as well as a umdvecﬁonal
coherent beam. Such a beam is called laser.

E, E,
S i W

(a) Induced Absorplion

E, —a— E,
E, —— £, ——

(b) Spontangous Emission

Es — Ev g
B et

(c) [Induced Emission
(xvii) Write the names and define three distinct ways of interaction of
radiation with matter, Also give their energy range.
Ans: Interaction of radiation with matter:
a. Interaction of a-particles with matter:

An a-particle travels a well defined distance in a medium before coming to
rest. This distance is called the range of the particle.

lonization is the main interaction with matter to detect the particle or to
measure its energy. The range depends on the .

i. charge, mass and energy of the particle and

i The'density of the medium and ionization potentials of the atoms of the
anedium.

b. Interaction of g-particles with matter:

B-particles also lose energy by producing ionization. However, its ionizing
ability is about 100 times less than that of a-particles. As a result its range is about
100 times more than a-particles. f-particles are more easily deflected by collisions
than heavy a-particies. The range of §-particles is measured by the effective depth
of penetration into the medium not by the length of erratic path. The more dense the
material through which the particle moves, the shorter its range will be.
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c. Interaction of y-particles with matter:
Photons of y-rays, being uncharged, cause very little ionization. Photons are
removed from a beam by either scattering or absorption in the medium. They
interact with matter in three distinct ways, depending mainly on their energy.
(i) At low energies (less than about 0.5 MeV), the dominant process that
removes photons from a beam is the photoelectric effect.
(ii)  Atintermediate energies, the dominant process is Compton scattering.
(lii) At higher energies (more than 1.02 MeV), the dominant process is. pair
production,
(xviil) Draw the circuit diagram of Wheatstone Bridge and derive its
balanced condition to find the un-known resistance R,.
Ans: Wheatstone Bridge Measurement:
Balanced Condition:
As shown in the circuit diagram, there are four
resistances connected as a bridge circuit. The three
resistors R, R; and R, will have known values. The value
of the resistance Rx will be unknown and has to be
calculated. The value of resistance R; is adjustablenA
galvanometer has to be set between the points B ahd D.
The condition to be satisfied at, thepoint of
balance is given below

lf %2 - R" . then Vap = 0 and current, through\Ve = 0. To reach this condition, the

l
ad;ustab!e resistor is varied. The dirgction of the current can be known from the

value of the resistor R,.
As soon as the balance condition isvobtained the value of the resistance Ry is
obtained.

Thus, Rx = [!‘—’] % Ry
This method is very acgurate as the other values of resistors are of high precision.
(xix) If mass of proton m, = 1.6726 x 10"*"kg and mass of neutron
m, = 1.6749%107% kg , the experimental mass of dedutron
my = 33435 % 10°*kg , find the Binding energy - of deuteron
nucléus. .

Solution: | Mass of deuteron = mp = 3.3435 x 107 kg
Mass of proton = m, = 1.6730 x 107 kg
Mass of neutron = m, = 1.6750 x 10% kg
Mass defect = Am = 7
Bindingenergy = BE. = 7

Mass defect = Am = m, + m,— Mp

A = 1.673x 107 + 1.675 x107 — 3.3435 x 107
Am = 3.348 x 107 - 3.3435 x 107

am = 40x10%kg

Bmdmg energy = BE = mc?

BE. = 4.0x 10™ x (3.0 x 10%?

BE = 36x10"J
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3.6x10713
BE = s=——spy=2250000 = 2.25 x 10° eV
ECTION - C (Marks 2
Note:-Attempt any TWO questions. (2x13=26)

Q. 3 a.What are the main parts of AC generator? Describe its principle and
working. Also derive the equation of emf induced in its coils. (07)
Ans: Alternating current generator (A.C. generator):
‘A current generator is a device that converts mechanical energyuinto
electrical energy.”

AC vollage applled
e mater oMl through

wip Hngy.
Mechanical energy AC voltage
Input IS converted output Yirough ‘
ino efecincal ship rings and -
eneigy.

Sack ennf genernted
. by tumning of
mmo:/
Sy

N\
-.:.........-"(......-n..h
volage — N/ 7
spplied tc

maolor,

{Front view)

Principle of A.C. generator:
The principle of an electric generator i1s based on Faraday's law of
.electromagnetic induction.
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Working of A.C. generator:

When a coil is rotated in a magnetic fieid by some mechanical means,
magnetic flux through the coil changes and consequently an emf is induced in the
coil.

if the generator is connected to an-external circuit, an electric current is the
output of the generator.

Construction of A.C. generator:

Rectangular loop of wire:

Let a rectangular loop of wire of area A be placed in a uniform magnetic field
B. The loop is rotated about z-axis through its centre at constant angular velocity .
Slip rings:

One end of the loop is attached to a metal ring R and the othef end-to the
ring R'. These rings, called the slip rings are concentric with the axis of thedoop and
rotate with it
Carbon brushes:

Rings R R’ slide against stationary carbon brushes to which external csrcurt
is connected.

Calculation of induced emf in the Ioop

i. To calculate the induced emf in the loop, consider its position while it is
rotating anticlockwise. The figure shows the top view of the coil.

ii, The vertical side ab of the loop is moving with velocity v in the magnetic field
B. If the angle between v and B.be 0 the motional emf induced in the side
ab has the magnitude,

En = vBL singd

The direction of induced current inthe wire ab is the same as that of force F

experienced by the charges In the wire, i.e., from top to the bottom.

iil. The same amount of.emf is induced in the side cd but the direction of current
is from bottom to the top  Therefore, €4 = vBLsING

iv. The net contribution to émf by sides bc and da is zero because the force
acting on the chargesinside bc and da is not along the wire. Thus,

Ese = Eyga = 0
v. Since both the emfs in the sides ab and cd drive current in the same

diregtion around the loop, the total emf in the loop is € = Ep+ &y

€ = vBL sing + vBL singd = 2vBL sing
vi. If the loop is replaced by a coil of N turns, the total emf in the coil will be,

= 2NvBL.sing ... (1)
vii. ) Th@linear speed.v of the vertical wire is related to the angular speed w by
the relation
vV = wr

where r is the distance of the vertical wires from the centre of the coil.
Substituting wr for v in Equation. (1), We get
[ = 2N (wr)BL sing@
€ = Nw (2rL) B sind
£ - NwABsIng ......... (2)
where A = 2 rL = area of the coil
As the angular displacement @ = wt, so the Eq. 2 becomes
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€ = NwAB sin P (3)
vill. Maximum value of emf (£,):
Eq.3 shows that the induced emf varies sinusoidally with time.
It has the maximum value £; when sin (wt) is equal to 1. Thus
€ = NwAB...... (4)
The Eq. 3 can be written as, E =g&sin(wt) ... (5)
ix. Induced current:
If R is the resistance of the coil, then by Ohm's. law, induced current in me

coil will be
~ sin(wt)
/| = ; 9—;—- %sm(wt)

or I = [g8in (wf).......... (6)
where [, is maximum current.

X Relation of induced emf and induced current with frequency:
Angular speed w of the ooil is related to its frequency of rotation f as,

w = 2nf

TheEqs.SandGcanbewnttona
€=gEsin2naft) ... (7)
I = lesin(2mft)......... ©(8)

Eq. 8 indicates the variation of current as a function of 8 = 2 nft.
Graphical representation for the current and different positions of coll
during one loop:

Fig. shows the graph for the current corresponding to different positions of
one loop of the coil.

Case 1:
When the angle between v & B is 8 = 0° the plane of the loop is
perpendicular to B, current is zero

Case 2:
As @ increases, current also increases and at 6 = $0° = /2 rad, the loop is
paraliel to B, current is maximum, directed along abcda.

Case 3:
On further increase in @ current decreases, and at # = 180° = r rad the
current becomes zero as the loop is again perpendicular to B,
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Case 4: :

For 180° < @ < 270° current increases but reverses its'direction as'is clear
from the figure. Current is now directed along dcbad. At @ = 270° = 3 /2 rad,
current is maximum in the reverse direction as the loop is parallei to B.

Case 5:

At @ = 360° = 2 i rad, one rotation is completed, the loop is perpendicular to
B and the current decreases to zero. Afier one rotation the cycle repeats
itself.

Note: The curent alternates in direction once in one cycle. Therefore, such a
current is called the altemnating current. It reverses its direction f times per
second.

b. It is desired to make an a.c. generator that can produce emf of
maximum value 5.0 kV with 50 Hz frequency. A coil of area 1m*
and having 200 turns is used as armature. What-shov'd be the
magnitude of magnetic field in which the coil rotates? (04)

Solution: £ = 5KV =5000V -
f = 50 Hz
A = 1m’
Number of tumns = N = 200 tums
: B = ?
For maximum induced emf in a generator:
g = NwAB \
- gy - £o " = : ¢
B = Swd ~ Neanfxh ¢ @ =2nf)
500 \ .
B 5 200x1%2x3.14 %50 ) '0707-,9.5 =008T 4 ‘.%
C Why is the core of transformer laminated? (O_ZE‘ v

Ans: In order to improvethe éfficiency, care should be exercised, to minimize all

the power losses. ‘ :
For example corg’should be assembiled from the laminated sheets of a
matenial whose hysteresis loop area is very small.
The insulation between lamination sheets should be perfect so as to stop the
flow of eddy curmrents.

Q. 4 a.What s Electric Potential? Derive an expression of electric
potential at a point due to a point charge. (06)

Ans: Electric Potential
The electric potential (or simply potential) at a point in an electric field is
defined as the work done in moving a unit positive charge from infinity to that
point. The electric potential at infinity is assumed to be zero. Force and
potential energy are directly related.

Electrical potential at a point due to a point charge:

Case I

i Let us take two points A and B, infinitesimally close 1o each other, so that E
remains ‘2lmost constant between them. v

il. The distance of points A and B from g are r, and rg respectively and distance
of midpoint of space interval between A and B, is r from g. Then according to

Fig.
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fg = ra*ar ... (1)
Ar =fg=Ta  vcvoirnn. (2)
iii. As 'r' represents midpoint of interval between A and B so
TaA+t+ry
r= g e (3)
iv. The magnitude of electric intensity at this point is,
P .
= SRS (4)
V. As the points A and B are very close then, as a first approximation, we can
take the arithmetic mean to be equal to geomefric mean which gives
e, o ‘
A ¥
2nd term
{rA, r,rgareinG.M, where common ratio = --]
. 1st term
(i N Y ¢ P (5)
Thus, EQ. 4 can be written as
= B 9 -
E 4!&'0 Tars Y (b)
Case II: '
vi. Now, if a unit positive charge is moved fram B to A, the work done is equal to
the potential differance between A and B,
Va-Ve = —E (ra-rg)
Va-Ve = E(ra-ra)
Substitutingvalie of E from Eq. 8.
- = ._g_ _____r,—- ra
VA va dneg ( TRTA ) ®
RVl (58 o Sl
Vi VB z 4xeg (r4 rg)
To cslculate absolute potential or potential at A, point B assumed to be
infinity point so that V; = 0 and hence
1 1 1
—-— R e— - =0
rs T'wo oo
This gives, Va = .
dnrg r)
vii.

The general expression for electric potential V,, at a distant r from g is,

1 .
V, & —=3
4nEy ¥
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b. Using zero reference at infinity, determine the amount by which a
point charge of 4.0x 107°C alters the electric potential at a point
12m away when (a) Charge is positive (b) Charge is negative. (05)
Solution: (a) Charge is positive
q = 40x10°C

r = 1.2m
k = 9 x10°Nm“C?
As the proton will
av = k2
-8
AV = 9x1o°xf'—‘1§lz°-—'= 300 volts

AV = +3.0 x 10° volts
(b) Charge is negative

q = -40x10°C
r =12m
k = 9x10°Nm?C?
AV = k% .
" -8
AV = 9 x10°x 22X10 - . 300 volts

T
AV = -30x 10° volts
c. Write two similarities and two differences between Electric and

Gravitational forces. (02) :
Ans: Electric and gravitational forces.(a comparison):
i Gravitational force:

Gravitational force is a conservative force, that is, work done in such a field
is independent of pathr

if. Electric force:
Coulomb’s elecirostatie force is also conservative force. The electric force
between two gharges

F= IME— {8 similar in form to the gravitational force between the two point

tpfz'
my
masses, W = 6 =5 :

iii. Similarity between gravitational and electric force:
*Both forces vary inversely with the square of the distance between the two
charges or the two masses,
iv, Dissimilarity between gravitational and electric force:
a. The value of gravitational constant G is very small as compared to electrical

constant ‘%60. It is because of this fact that the gravitational force is a very
weak force as compared to electrostatic force.

b. As regards their qualitative aspect, the electrostatic force could be attractive
or repulsive while, on the other hand, gravitational force is only attractive.
C. Another difference to be noted is that the electrostatic force is medium

dependant and can be shielded while gravitational force lacks this property.
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Q.5a. Applying Bohr's Theory of Hydrogen Atom, derive:; (08)
(i) Formula of Quantized Radii
(i) Formula of Quantized Energies

Ans: Quantized radii:
Consider a hydrogen atom in which electron moving with velocity v, is in
stationary circular orbit of radius r,. From Eq.

mvr = nh
X n
n
Vi 5ot 5o <) o
» Znmry (1)

As electron to stay in the circular orbit, shown in
Fig.. the centripetal force

Fe = %— Is provided by the Coulomb's force

"2
Fe = % where ‘e’ is the magnitude of charge
on electron as well as on the hydrogen nucleus
consisting of a single proton. Thus,
mv,z. ke?

where constant k is equal to :
4xEg

After substituting for v, from Eq. 1, we have

22
2 WA
rn Y~ 4n2kmcz =n r1........... (3)
h:

where y = = 0053“’"

dnt kme?
This agrees with the experimentally measured values and is called the first
Bohr orbit radius of the hydfoegen atom. n=3
Note: Thus according to Behr's.theory, the radii ¥ il [~~
of different statiopary otbits of the electrons 2 " *
in the hydrogen atom are given by s n=2 / S "\

h = Ty .4(3, 9’1. 16."1 ........ /’ -

has a radius.ry = 5.3 x 10" m. The second and A
third Bohr orbits have radii r. = 4r, and ra = 9y 28 S ‘
respectively. \ : ’
Speed of electron in nth orbit: N 5
Substituting the value of r, from Eq. 3 in i i
E£q 1, the speed of electron in the nth orbit i
_ 2mke? (4)

n= nh

1’ x “
Theufirst Bohr orbit in the hydrogen atom | R Y i \

. ‘

\ “

Quantized energies:
Let us now calculate the total energy E, of the electron in the Bohr orbit; E,
is the sum of the kinetic energy K.E. and the potential energy U. i.e.,
B -
E, = KE +U = 1mv?+ (25) L. (1)

2 'n
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- mvs _ ke*
Since = S o (2)
By rearranging Eq, 2, we get
1 5 = ke?
sy = ;r:: ........ (3)
ke*  ke* ke®
[ T o e = — 4
thenputinEq. 1 En = 3= - = (4)
nn?
Since fmh = m;—z‘ ........... (5)
By substituting the value of r, from Eq., we have
1 f2mPmet\ g 6
En—-—';:z s -—nz.....()
20200 0d
where £, = ZEmE - constant = 136eV

z

which 1s the energ';' required to completely remove an electron from the first
Bohr orbit. This is called ionization energy. The ionization @nergy may be provided
to the electren by collision with an external electron,

Ionization potential:

The minimum potential through which this external electron should be
accelerated so that it can supply the requisite tonization energy is known as
ionization potential, Thus for n = 1, 2, 3 ., we get the allowed energy levels of a
hydrogen atom to be

Eo
En: -E()x _’;v—';l Sy SR '

The experimentally measured vaiue of the binding energy of the electron in
the hydrogen atom is in perfect agreement with the value predicted by Bohr theory.
Excitation potential:

The potential thréugh which an electron should be accelerated 80 that, on
collision it can lift the electron in'the atom from its ground state to some higher state,
is known as excitation potential.

b. An electron jumps from a level £, = —3.5 x 107'°/ to E; = ~1.20 x 107'%] .,

. What is the wavelength of the emitted light? (05)
Solution: ENl="-35x 10"J '
E, = -12%x10™)
AE = E. - Et
BE = -35x 10" =(-12%x10") = -35x10™"+12x 10"
AE = 85x 107
A =7
; _ he
Since | A= -
) = SEMAOTLIN0 534 % 10°m = 234 nm
85x10~%
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FBISE PAPER # (2015)

PHYSICS HSSC-II (2015)

Time: 25 Minutes’ ik Marks: 17

Note: Section-A is compulsory. All pam of this section are fo be answered on the question
paper itself. It should be completed in the first 25 minutes and handed over to the Ceatre
Superintendent. Deletingloverwriting:is not allowed. Do not use lead pencil,

Q.1 Circle the correct option i.e. A / B / C / D. Each part carries one

mark. ;
(i) The work done in. moving a positive charge on an equipotential
surface is:
A Finitecand Positive B. Infinite
C. Finite and Negative D. Zero
(ii) If the temperature of a conductor is increased, the product of
resistivity and conductivity:
A, Increases B Decreases
C. Remains constant D May increase or decrease

(iii) If the current flowing through the 312 resistor is 0.8A, the potential
which drops across the 40 resistor will be:

30 a0
l
L AAA— l -

A 6.4 volts B. 4.5 volts C.88voits D. None of these
(iv) An Inductor may store energy in: -
A its Magnetic field B its electric field
C its coil D. Battery
(v) When a particle of charge "q" and mass "m" enters a2 region of
constant magnetic induction "B", traveling with the velocity "v"
perpendicular to the direction of the field, it describes a drcular

of radius:
A R=mq/vB B. R=mqv/B
C. R=mv/Bq D. R=Bg/mv

(vi) When the current in a coil chznges from 0 to 10 A in 0.025s, an -
| average emf induced in a neighboring coil is 600V, the Mutual
, inductance for two coils is:
' A. 1.5 Henry B. 125Henry C.6Henry D. 10 Henry

(vii) A mutually occurring disintegration involving the emission of high

energy electrons is called:
A, Positron Decay B. Beta Decay
C. _ Gamma Decay D. Alpha Decay
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(wiil) The Truth Table of logic function:
A. Summarizes its output values
B. Tabulates all its input conditions only
C. Display’ all its input/output possibilities
D. Is not based on logic gates
(ix) In a common base amplifier, the phase difference between the

input signal volitage and output signal voltage is:
A. B. o C. D.

Q

{x) Which phases diagram is true of RL-Serles circuit?.

b P
Pl

(xi) If 33y, is decayed twice by @ — emission, then the resuiting

isotope is: 2

A. 2% 4 B.  #¥rg C. Wy,0 |,
(xii) In Compton satteﬂng, the change in wavdength is maximum if:

A. 8 =90’ B. 6 = 180" C. 6=0"D. 8 =45

(xiii) Joule/Ampere is the unit of:

A Magnetic induction B. Magnetic Flux density
C Magnetic Flux D’ Potential Gradient
(xiv) The Lenz's law refers to:
A. Induced Current B. Induced Potential
C. Motional emf D. All of these
(xv) Calculate the Resonance frequency with the heip of the given RLC
Series circuit:
R 300 L = 20mH C = 2w
£
.
V — Qvoits
A. 800 Hertz B. 796 Hertz
C 245 Hertz D. None of these
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(xvi) The rest mass of photon is:
A. Infinity B. Zero
C. 1 D. 9.1 x107¥ kg

(xvii) The Absorption Power of a perfect black body is always:
A Zero B. -1 C. 1 D. 100

Physics HSSC-II
Time allowed: 2:35 Hours Total Marks = 68

Note: Sections 'B' and 'C are to be answered on the separately provided answer book.
Answer eleven the questions from section 'B' and attempt any two questions from section 'CH
Use supplementary answer sheet i.e.. sheet 8 if required. Write your answers neatly and legidly.

SECTION - B (Marks 42)

Q.2 Attempt any FOURTEEN parts. The answer to each part should not

exceed 3 to 4 lines. (14 x 3 = 42)
(i) What is the role of material medium if it is placed in between plates
of Capacitor?

(if) Why the Terminal potential difference of a battery decreases when
the current drawn form it is'increased? Explain.

(v) What is meant by Para, diamagnetic and ferromagnetic
substances? Give examples for each,

(vi) A wire has resistance 1002 with its length 10 meter. If the wire is

stretched as its length is increased 3 times, what will be its new
resistance? -

(vil) A beam of red light and a beam of blue light have exactly the same

energy. Which beam contains the greater number of photons?

[ (viii) How can the spectrum of hydrogen contain so many lines when
hydrogen contains only one electron?

(ix) An electron is placed in a box about the size of an atom that is
about 1 x 10”°m. What is the velocity of the electron?

(x)  An electron is to be confined to a box of the nucleus (1.0x10**m),
What would the speed of the electron be if it were so confined?

(xi) Explain“why laser action could not occur without population
inversion between atomic levels?

(xil) The radioactive element ***gq,, has a half life of 1.6 x 10° years.

Since the earth is about 5 billion years old, how can you explain
- why we still can find this element in nature?

(xiif) How much energy is absorbed by a man of mass 80 kg who
receives a lethal whole body equivalent does of 400 rem in the
form of low energy neutrons for which RBE factor is 10?

(xiv) Define: i. Young’s modulus fi. Bulk modulus

iii. Shear modulus

(xv) A suspended magnet is oscillating freely in a horizontal plane. The

: oscillations are strongly damped when a metal plate is placed
under the magnet. Explain why this occurs?
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(xvi) Why does the picture on a TV screen become distorted when a
magnet is brought near the screen?

(xvii) What is Drift velocity? What are the factors on which drift velocity
depends?

(xviii) What do you understand by the term “back emf effect in motors”?

A
(xix) Show that "£” and —5 have the same units.

SECTION - C (Marks 26)

Note:-Attempt any TWO questions. (2x13 =26)
Q.3 a. Describe Millikan's oil drop experiment to determine charge
on an electron? 06

b. Discuss Coulomb's law for the interaction of charges in free space
and in the presence of any dielectric in between Coulomb's
charges. , 04

c. A capacitor has a capacitance of 2.5x10° F. In the charging
process, electrons are removed from one plate and placed on the
other one. When the potential difference between the plates is
450V, how many electrons have been transferred? 03

Q.4 a. What is A.C? Describe its principle, construction and theory
(working)? Derive an expression for induced emf and current
produced in a coil of the A.C generator. 06

b. An alternating current generator operating at 50 Hz has a coil of
200 turns. The coil has - ‘an area of 120 cm®. What should be the
magnetic field in which the coil rotates in order to produce an emf
of maximum value of 240 volt? . 04

c. Derive an expression for the motional emf developed in a
conductor, when moved across a magnatic field? 03

Q.5 a. What is Wheatstone bridge? Exipain and prove the principle
of Wheat stone bridge? How can it be used to find the unknown
resistance of a wire? > 06

b. A platinum wire has resistance of 10 Q at 0°C and 20 Q at 273°C. Find
the value of temperature coefficient of resistance of platinum? 04

c. State and explain Kirchhoff's Voitage rule. 03

SOLUTION OF FBISE PAPER # (2015)

SECTION- A (MCQs)

i.D i. C iti. D iv. A v.C vi. A
vii. B | viii. A ix.B x. A xi. D xii. A
xiii. D | xiv.A | xv.D xvi.B | xvii. D
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SECTION - B (Marks 42)

Q.2 Attempt any FOURTEEN parts. The answer to each part should not

exceed 3 to 4 lines. (14 x 3 = 42)
(i) What is the role of material medium if it is placed in between
plates of Capacitor? '

Ans: The increase In the capacity of a capacitor due to presence of dielectric 18
due to electric polarization of dielectric. An insulating material which has the effect of
increasing the capacitance of a vacuum-filled parallel plate capacitor, when it is
inserted between its plates, is called a diefectric material When a voltage is applied
across a dielectric object, it becomes polarized. Since atoms are 'made of a
positively charged nucleus and negatively charged electrons,, palarization is an
effect which slightly shifts electrons towards the positive voitage, Once the voitage
source Is removed from the material, it either returns to its/Griginal non-polarized
state. or stays polarized if the molecular bonds in the material are weak. :
(i)  Why the Terminal potential difference of abattery decreases when
the current drawn form it is increased? Explain.
Ans: The terminal potentia! difference V, of the battery of emf is E described by
the formula: V,=E-Ir

Where r is the internal resistance of thie battery and 1 is the current flowing
through outer circuit.

it is clear from equation that whenl is\large, the factor Ir becomes large and
Vibecomes small. Hence terminal potential difference of a battery decreases when
current drawn from it is increased.

(iii) Briefly describe the term “Resistance Tolerance”.
Ans: Resistance Tolerance:

The tolerance of'a resistor is the deviation that a resistor may vary from its
nominal value resistance measured at 25°C with no load applied.

In other words /the teésistor tolerance is the amount by which the resistance
of a resistor may vaty from its stated value. The larger the resistor tolerance, the
more it may vary, either up or down, from its nominal value, The smaller the resistor
tolerance, the less itvaries from its nominat value and, thus, the more stable it is.
For example:

A 1000 0 resistor with a tolerance of + 10% will have an actual resistance

anywhere between 800 © and 1100 Q.

(iv) Why is electrical power lost in transformers? Discuss briefly.
Ans: Causes of power loss in transformer:

Only in an ideal transformer the output power is nearly equal to the input
power. But in an actual transformer, this in not the case. The output is always less
than input due to power losses. There are two main causes of power loss,

i. eddy currents ii. magnetic hysteresis.
Eddy currents:
a. In order to enhance the magnetic flux, the primary and secondary coils of the

transformer are wound on soft iron core.
b. The flux generated by the coils also passes thrcugh the core. As magnetic
flux changes through a solid conductor, induced currents are set up in closed
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paths in the body of the conductor. These induced currents are set up in a
direction perpendicuiar to the flux and are known as eddy currents,

c.  Itresults in power dissipation and heating of the core material.
y Coil's
Cail magnetic field

i

Eddy
currents

W

Magnetic field

% H
Conductive material

Primay, Field

inductipn Coll {

®

”
AW

@*—
Edgy Cuprants: -

Magnetic hysteresis: ‘

Hysterises Jossiis the energy expended to magnetize and demagnetize the
core material in @ach cycle of the AC. , i _

Due to these power losses, a transformer is far from being an ideal. its output power

is always less than its input power,

(v) Whatis meant by Para, diamagnetic and ferromagnetic
substances? Give examples for each.

Ans: Paramagnetic substances: ‘ '

The orbits and the spin axes of the electrons in an atom are so oriented that
their fields support each other and the atom behaves like a tiny magnet, Substances
with such atoms are called paramagnetic substances.

Diamagnetic substances: .

In second type of atoms there is no resultant field as the magnetic fields
produced by both orbital and spin motions of the electrons might add upto zero.
These are called diamagnetic substances, for example the atoms of water, copper,
bidmuth and antimony.

»
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Ferromagnetic substances:
There are some solid substances e.g., Fe, Co, Ni, Chromuum dioxide, and

Alnico (an iron aluminium-nickei-cobalt alloy) in which the atoms co-operate with

each other in such a way so as to exhibit a strong magnetic effect. They are calied

ferromagnetic substances

(vi) A wire has resistance 100 Q with its length 10 meter, If the wire is
stretched as its length is increased 3 times, what will be its new
resistance?

Ans: Let cross-section of the wire ig A = nrr®, length of the wire is € therefore
volume of the wire is A €.

Now if the length of the wire is stretched to n times of its original leagth #ie. now

length of the wire becomes £ = né. Now if I’ is the new radius of the cross-section

of the wire then new cross-sectional area A' = nr'”.

If the volume of the wire is same before and after stretching,

AXE=A%x¥ = mwnt =nrf = m”-":2 =) A =

s
Thus resistance of the wire after starched is *— ’ e ”; :‘n = -"—A‘-'-‘ = n*R.
New resistance of the wire after starched = an = (3)*x 100 = 9 x 100 = 9000
(vii) A beam of red light and a beam of bilue light have exactly the same

energy. Which beam contains the greater number of photons?

3!8.

Ans: Energy for single photon = E \=uhf
Energy for 'n' photons & IE @ nhf ... (1)
Since ¢ = fA = (A put in Eq, 1
c
E.= nhx 1
| n = E'% =R n « A

he

Therefore longer wavelengths will have greater number of photons. The
wave length of red colour)is greater than blue colour. Therefore red beam contains
greater number of photens.

'2'rcc > ‘]‘b;':u

(viii) How can the spectrum of hydrogen contain so many lines when

hydrogen contains only one electron?
Ans: Hydrogen atom contains one electron. It will emit one speciral ling, if it jumps
direct from higher energy state to the ground state. .
The electron does not necessarily return to the ground state in the single jump, but
maysreturn by several jumps. That is why hydrogen spectrum contains many lines.
Though a hydrogen atom has only one electron, it contains a large number of

! shells, so when this single electron jumps from one shell to another, a photon is

emitted, and the energy difference of the shells causes different wavelengths to be
released...hence, mono-electronic hydrogen has many spectral lines.
(ix) An electron is placed in a box about the size of an atom that is

about 1.0 x 10*°m. What is the velocity of the electron?
Solution:

Sizeofatom = Ax = 1x10""m
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m = 91x10%kg
Adv = 7
According to Heisenberg uncertainty principle,
Ap . &x X h e
Ap ¥ f; = mav = _%
Av = g

mxax

Av = == = 0729x10° = 7.29x10°ms”

SIAx10T P xax10 T3
(x) An electron is to be confined to a box of the nucleus (1.0 x 107" m).
What would the speed of the electron be if it were so confined?
Solution:
Maximum uncertainty in the location of electron equals the sizé of the
nucleus of the box itself that is Ax =1.0 x 10"“.m, The minimum/(unicertainty in the

velacity of electron is found from Heisenberg uncertainty principle

h
& - Ju.
P Ax
~ R
may & —
Ax
8 105x1¢™% )
- = - = 1'1 % 1om -1
av iy 9.1:(15"'\( 10X107%4 5 10 S

(xi) Explain why laser action couldy net occur without population
inversion between atomic levels?
Ans: Once the population inversion has been reached. the lasing action of a laser
is simple to achieve. The atoms indthe metastable state E; are bombarded by
photons of energy hf = E;-— E, resdlting in an induced emission, giving an intense,
coherent beam in the direction of the wcident photon. Such a beam is called laser.
So population inversion  between “atomic leveis is necessary for laser
production or action. becasse without it, all the input photons would have been
consumed in raising the-@lgetrons from their ground states to the metastable states
and there would have beenno photons to cause induced emission which is the base
of laser action ‘
(xii) The radioactive element *25Ra has a half life of 1.6 x 10° years.

Since the earth is about 5 billion years old, how can you explain

why we still can find this element in nature?
Ans: Halflife:

it\ i$hthe period in which half of the radioactive eiement atoms decay. An
elementtompletely decayed afier an infinite time.

Thus with the passage of every half life the number of atoms remaining
behind becomes half of the number of atoms already present. In this way an infinite
time is required for all atoms to decay. As the earth five billion years old (not infinite

; 226 :
time) so we ¢an still find “gaRQ element in nature.
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(xiii) How much energy is absorbed by a man of mass 80 kg who
receives a lethal whole body equivalent does of 400 rem in the
form of fow energy neutrons for which RBE factor is 10?
Solution: Mass = m = 8B0kg
Equivalent dose = D, = 400 rem = 400 x 0.01 Sy = S
(1 rem = 0.01 Sv)

RBE factor = 10
Energy absorbed =D =7
The formula for the absorbed dose is,
4
_ D =1
D—$ D= 5 ="04Cy

Note:
Since 1 Gy is 1Jkg”,
Total energy absorbed by the whole body = mD = 80 x Q4Gy = 32 J
(xiv) Define:i. Young's modulus (Y) i Bulk modulus (K)
ili. Shear modulus (G)
Ans: | Young's modulus (Y):
in the case of linear deformation, the ratio of tensile,(or compressive) stress
= (F/A) to tensile (or compressive) strain‘e. = A¢/£ is called Young's
modulus.
£74
v ALTE
i Bulk modulus (K):
For three dimensional deformations; when volume is involved, then the ratio

of applied stress to volumetricstrain is called Bulk modulus.
F/A

- —

T Av/Y
Where AV is the change in.original volume V.

ili.  Shear modulus (G):
However, whemthe shear stress 1= (F/A) and shear strain (y= tan§) are

involved, then their ratio is called shear modulus.
F/A

tand
(xv) A suspended magnet is oscillating freely in a horizontal plane. The
oscillations are strongly damped when a metal plate is placed '
under the magnet. Explain why this occurs?
Ans: | The oscillations are damped due to the emf induced, in the metal plate,
which according to Lenz's law, produces a current that by its own magnetic field
te‘n:is to stop the oscillations of the magnet which are responsible for the induced
emf.
(xvi) Why does the picture on a TV screen become distorted when a
magnet is brought near the screen?
Ans: Picture on TV screen is formed by a beam of fast moving electrons by
electron gun when electrons strike the TV screen. Due to the presence of external
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magnetic field due to magnet the beam must be defiected which causes distortion in
the picture
(xvii) What is Drift velocity? What are the factors on which drift velocity
depends?
Ans: Drift velocity: ,
The average directed velocity along the conductor in the presence of applied
electric field is called drift velocity and is given by
ekr

m
Where 7 is relaxation time, E is electric field strength and m is mass of the electron.
The drift velocity is of the order of 10° ms™, whereas the velogity ‘of free
electrons at room temperature due to their thermal motion Is seéveral-hundred
kilometers per second,
Factors which effect Drift velocity:
(a) The drift velocity of free electrons increases with increases of potential
difference because by increasing potential differente electric field increases.
Ve &V or vg % E

(b) Decreasing resistance and temperature of the wire it increases electric
current (rate of flow of charges) which demands increase in drift velocity
because

-vd'_"

1 1

Vg & ; and Vg Z

(xviii) What do you understand by the term “back emf effect in motors™?

Ans: Back emf effect in motors:

i. A motor is just like a genérator running in reverse. When the coil of the motor
rotates across the magnetic field by the applied potential difference V, an
emf £is induced in it. The induced emf is in such a direction that opposes
the emf runningthe motor. Due to this reason the induced emf is called
back emf of the motor. The magnitude of the back emf increases with the
speed of motor,

ii. Since VVand £ are opposite in polarity, the net emf in the circuitis V-E R
is the resistance of the coil and / is the current drawn by the motor, then by
Chm's law
¥-e
I = g or Vs L% IR bk (1)

i, Back emf and starting of motor:
When the motor is just started, back emf is almost zero and hence a large
current passes through the coil. As the motor speeds up, the back emf
increases and the current becomes smaller and smaller,
However, the current is sufficient 1o provide torque on the coil to drive the
load and to overcome losses due to friction.

V. Burn out of motor:
if the motor is overloaded, it slows down. Consequently, the back emf
decreases and aliows the motor to draw more current if the motor is
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overioaded beyond its limits, the current couid be so high that it may burn
out the motor.

Ad
(xix) Show that ¢ and e have the same units.
w
Ans: We know that, ¢ = 'q"
: Jewilo -

Unitof ¢ = Aty Voit
ef_ = _B_Q_A - NA™ " fa Nm N Jouls Y.

Now, ot Ar = o T aXA  Coulomd Volt

Ag
Hence ¢ and E have the same units.

SECTION - C (Marks 26)

Note: Attempt any TWO questions. (2x13 = 26)
Q.3 a Describe Millikan's oll drop experiment to determine charge
on an electron?

Ans: Charge on an electron by Millikan's method:
In 1809, R.A Millikan devised a technique that resulted precise measurement

of the charge on an electron.
Construction and working:
i A schematic diagram of the Millikan oil dropexperiment shown in Fig.
A
: S T %
: M S A
- wll) e :,'_u_;.fk[ i
<O:::Z\-”'T cD }g w, Vv
7] P =N 7‘:\# [ l
L N L

il Two parallel plates PP' are placed inside a container C, to avoid disturbances
due to air currents. The separation between the plates is d.

ifi. The upper plate P has a small hole H, as shown in the figure.

iv. Alvoitage Vis applied to the plates due to which the electric field E setup
between the plates. The magnitude of its value is £ = V/4.

V. An atomizer A is used for spraying oil drops into the container through a
nozzie. The oil drop gets charged because of friction between walls of
atomizer and oil drops. These oil drops are very small, and are.actually in
the form of mist. Some of these drops happen to pass through the hole in the

; upper plate.
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vi. The space between the plates is illuminated by the light coming from the
source S through the lens L and window W,. A F.=gE
The path of motion of these drops can be v
carefully observed by a microscope M.

vil. A given droplet between the two plates could
be suspended in air if the gravitational force C

I; = mg acting on the drop is equal to the
electrical force F, = gE, as shown in Fig.
viii., The F, can be adjusted equal to f‘} by

>0iidrbp

adjusting the voltage. In this case, we can VF=mg
write, Oil Wrup balanced by the gravitedonal
F, = Iy or force ond the Coulonb's low.
qE = mg  ..c. (1)

ix. Determination of the charge on electron:
If V is the value of p.d. between the plz:}es for this sett;gg 1hen

E = 'd_
We may write from Eg. 1 q -:f = mg
migd
g = Ty e (2)

X. Determination the mass ‘m‘of the droplet:

In order to determine the mass i of the droplet, the electric field between
the plates is switched off The droplet falls. under the action of gravity through air. It
attains terminal speed v, almost at fhe instant the electric field is switched off.
its terminal speed v, is determined by timing the fall of the droplet over a measured
distance. Since the drag farce F dué to air acting upon the droplet when it is falling
with constant terminal speed is equal to its weight. Hence, using Stokes's law

F =6mgrvy = mg

Where r is theyradius of the droplet and n is the coefficient of viscosity for air.

If p is the density ofithe droplet, then

m = in‘r“ p— (3)
S
37T pg = Banrv,
< *nve
B 209
Note:
i Knowing the value of r, the mass m can be calculated by using Eq. 3. This

value of m is substituted in Eq. 2 to get the value of charge q on the dropiet.

ii. Millikan measured the charge on many drops and found that each charge
was an integral multiple of a minimum value of charge equal to 1.6 x 10"
C. He, therefore, concluded that this minimum value of the charge is the
charge on an electron,
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b. Discuss Coulomb's law for the interaction
of charges in free space
:'l:: in the presence of any dielectric in between Coulo:sb's

Larges.
Ans: n;‘Coulomb'n law:
force between two point charges is direct! '
L _ rectly proportional to the product of
W of charges and inversely proportional to the square of the distance
Mathematical fom\ of Coulomb'’s law:
Coulomb’s law mathematically expressed as:
4G,
Fio 8 or Foe kS5
If the medium between the two point i J
i W i point charges is free space and the system of
1
k - ——
”‘Q
Where z, Is an electrical constant, known as permittivity of free space.

In SI units, its value is 8.85 x 102 Nm?C Substituting the value of €0 the constant

1
kK = = 9 x 10° Nmeg?

L Coulomb’s force in free space:
Thus Coulomb's force in free space is

1 g
Zia xeg, »2 ¥ (1)
Fﬂ T, ':92 F"
; 4
(a) c bl nc o >
" , F. Fa
WP - - i)
r
€~ >

(A Repulsive forces between Whe charpes
16) Artr active forces barwenn uniik ¢ ch::q--

it Vecto;ial form.of coulomb’s law:
n‘ 72 is the unit vector directed from Gy 0 q; and ¥4, is the unit vector
directed from g, 1o q,, then

i q1¢9
Fuy = sxsy o T29 aencavasia (2)
1 919>
and Fip = P - —_— (3)
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it can be seen that f5, = -7y, S0 Eqs. Show that
Fa - -Fu
Effect of medium between the two charges upon the Coulomb's force:
if the medium is an insulator, it is o
usually referred as dielectric. it has been found ‘ 97
that the presence of a dielectric always Vo
reduces the electrostatic force as compared s
with that in free space by a certain factor which - ?
¢ z constant for the given dielectric.. This - P - -
conetant is known as relative permittivity and is 7] o
represented by &. (=) o
iil. The Coulomb's force in @ medium of ">
relative permittivity s, is given by e o 4 -
R S ¢, | )
iy dresgEy v ,
c. A capacitor has a capacitance of 2.5x10® £ In the charging
~ process, electrons are removed from one plate and placed on the
other one. When the potential difference, between the plates is
450V, how many electrons have been transferred?
VY e 1.60%x10%°C)

Solution:

C = 25x10°%F =4 VvV = 450 voits = e = 16x10"C
n =7

sSince Q= ¢V

Al=o Q = ne

By comparing above two formuiae, -
ne = CV = s
2.8% 10" ¥x 450
2.6 x107**
Q.4 a. what is alternating current generator? Describe its principle,
cofistrsction and working? Also derive a relation for induced emf
and current?
Ans: Alternating current generator (A.C. generator):
*A.current generator is a device that converts mechanical energy into
electrigal energy.”
Principie of A.C. generator:
‘ The principle of an electric generator is based on Faraday's law of
electromagnetic induction,
Working of A.C. generator:
When a coil is rotated in a magnetic field by some mechanical means,
magnetic flux through the coil changes, and consequently an emf is induced in the
cail

n= = 7.0 ¥ 10" elecirons

If the generato{is connected to an external circuit, an electric current is the
cutput of the generator.
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Construction of A.C. generator:
Rectangular loop of wire:

Let a rectangular loop of wire of area A be placed in.a uniform magnetic fisid
8. The loop is rotated about z-axis through its centre at constant angular velcm / ),

————y

N

7

AC Generator

carbon brush

Slip rings:

One end of the loop is attached to a matal ring R. and the other end to the
nng R'. These rings, called the siip rings are concentric with the axis of the ioop and
rotate with it.

Carbon brushes:
Rings R R' slide against stationary carbone bmshes to which external circuit

is connected.

Calculation of induced emf in the loop:

i To calculate the induced emf in"the loop, consider its position while it is
rotating anticlockwise. The figura shows the top view of the coil.

il, The vertical side ab of the Idopis moving with velocity v in the magnietic field
B. If the angle between Mangd 'R be 0, the motional emf induced in the side
ab has the magnitude, ty = vBL sinf

The direction of induced stirrent in the wire ab is the same as that of force F
experienced by the charges in the wire, |.e., from top to the bottom.
il The same amobnt of emf is induced in the side cd but the direction of current
is from bottomi to'the ton. Therefore €4 = vBL sin 8
iv. The net gontribution to emf by sides bc and da is zero because the force
‘actmg or*he cnarges msode be and da is not along the wire. Thus
K =0
V. éinc‘b Loth the emfs m the sides ab and cd drive current in the same
diregtion around the loop, the total emf in the loop is
E= Ep+Ey
€ = vBL sinf + vBL sin@ = 2vBL sin@
vi.  Ifthe loop is replaced by a coil of N tumns, the total emf in the coil will be,
€ = 2NvBL.sind ... (1)
vii. The linear speed v of the vertscal wire is related to the angular speed @ by
the relation v = wr
where r is the distance of the vertical wires from the centre of the ocnl
Subemutmg wr for v in £q. (1), We get
€ = 2N (wr)BL sing
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£ = Nw (2rL) B siné
£ = N@ABSING ......... (2)

where A = 2 rL = area of the coil
As the angular displacement & = «t, so the Eq. 2 becomes
E = NwAB sin (wt)........... (3)
viii. Maximum value of emf (&):

Eq.3 shows that the induced emf varies sinusoidally with time.
It has the maximum value & when sin {wt) is equal to 1. Thus

& = NwAB.......... (4)
The Eq. 3 can be written as,
€ =Esin(wt) ... (5)
ix, Induced current:
If R is the resistance of the coil, then by Ohm's law, induced current in the

coil will be .
¢t _ Epmin(we) =

O S e oamth R sin(wt)
or I = I;sin (wt)......... (6)

where I, is maximum current. :
X. Refation of induced emf and induced current with frequency:
Angular speed w of the coil is related fo its frequency of rotation f as, w = 2nf
The Egs. 5 and 6 can be written as
£ = Egsin(2uft) ... (7)
1= Iysin(@7fY)......... (8)
Eq. 8 indicates the vatiation of ¢urrent as a function of & = 2 zft.
Graphical representation for the current and different positions of coil
during one loop:
Fig. shows the graph for the current corresponding to different positions of
one loop of the coil.

Case 1:
When the angle between v & B is 6 = 0°, the plane of the loop is
perpendicular to B, current is zero.
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Case 2:

As 8 increases, current also increases and at 8 = 90° = % /2 rad. the oop is
paraliel to B, current is maximum, directed along abcda.
Case 3:

On further increase in @ current decreases. and at 8 = 180° = m rad the
current becomes zero as the loop is again perpendicular to B.

Case 4: .

For 180° < @ < 270" current increases but reverses its direction as is cléar
from the figure. Current is now directed along dcbad. At 8 = 270° = Bm/2 rad,
current is maximum in the reverse direction as the loop is parallel to B,

Case 5:

At @ = 360° = 2 nrad, one rotation is completed, the loop 18 perpendicular to
B and the current decreases to zero. After one rotation the cyclerepeats itself.
Note:

The'current alternates in direction once in one cycle. Therefore, such a current is
called the alternating current. It reverses its direction 7 times per second
b. An aiternating current generator operating at 50 Hz has a coil of

200 turns. The coil has an area)of 120 ¢m®. What should be the

magnetic field in which the coil rotates in order to produce an emf

of maximum value of 240 voit?
Solution:  Frequency of rotation = /f 50 Hz

No. of tuns of the coil | W= N = 200
Area of the coil = A= 120 cm? = 1.2%10 *m?
Max. vaiue of emf = g, = &y = 240V
Magnetic flux density =\8) = ?
First of all we will find the.angular speed w:
w = 2nf
@w = 2%314 x50 = 314.3 rads®

Maximum value of emfis given by the relation s
L ) -
o=NQMY B=3Z = B= 200x3189x12x0-2 - 02T
C. Derive, an expression for the motional emf developed in a
conductor, when moved across a magnatic field.?
Ans: Maotional emf: . )
| “The emf induced by the motion of a B info caper
conductor across a magnetic field is called c «—1/ b
motional emf. | = ; & %
Derivation of motional emf: | d T '
i Consider a conducting rod of length e P -
L placed on two parafiel metal rails - L q ,
- separated by a distance L. . 1 B R
il. A galvanometer is connected l l
between the ends ¢ and d of the
rais. This forms a complete d f Y

y N
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conducting loop abcda. .

iif. A uniform magnetic field B is applied directed into the page.

iv. Initially when the rod is stationary, galvanometer indicates no curent in the
loop. If the rod is pulled to the right with constant velocity v, the
galvanometer indicates a current flowing through the loop. Obviously, the
current is induced due to the motion of the conducting rod across the.
magnetic field. The moving rod is acting as a source of emf

£ = Vb‘ Va = AV,

V. When the rod moves, a charge q within the rod also moves with the same

velocity v in the magnetic field B and experiences a force given by
F = quxB

The magnitude of the force is F =qv8sing

Since angle ¢ between v and B is 90°, so F=qvB

vi. Applying the right hand rule, we see that F is directed from a to b in the rod.
As a result the charge migrates to the top end of the conductor. As more and
more of the charges migrate, concentration of the charge is produced at the
top b and deficiency of charges at the boftom'a. This redistribution of charge
sets up an electrostatic field E directed from bito 3.

vii. The electrostatic force on the charge is F. =qE directed from b to a. The
system quickly reaches an equilibrium state in which these two forces on the
charge are balanced. If E; is the eléetricintensity in this state then

GE, = avB
Eo = VB . LT e (1)

viii. The motional emf £ will(be equal to the potential difference AV=V,-V,
between the two ends of the moving conductor in this equilibrium state, The
gradient of potential will be given by AV/L. As the electric intensity is given

by the negative of the gradient therefore,

AV
W= i (2)
or AV = -LE = “(LVB)
ix. The motional emf:
£E= AV = -LvB ... (3)

This is the magnitude of motiona! emf.
X. If the angle between v and B is @, then
€ = -vBLsing ... (4)
Due to induced emf positive charges would flow along the path abcda,
therefore the induced current is anticlockwise in the diagram,

Q5 a What is Wheatstone bridge? Exipain and prove the principle
of Wheatstone bridge? How can it be used to find the unknown
resistance of a wire?

Ans: Wheatstone bridge:

Wheatstone Bridge is an electric circuit that is used to measure the value of
an unknown resistanca accurately.
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Working principle of Wheatstone bridge:

A Wheatstone bridge is widely used to measure the electrical resistance.
This circuit is built with two known resistors, one unknown resistor and one variable
resistor connected in the form of bridge. When the variable resistor is adjusted, then
the current in the galvanometer becomes zero, the ratio of two two unknown
resistors is equal to the ratio of value of unknown resistance and adjusted vaiue of
varigble resistance. By using a Wheatstone Bridge the unknown electncd
resistance value can easily measure, :
Construction of Wheatstone bridge:

The Wheatstone bridge circuit shown in Fig.
consists of four resistances R;, R;, R; and Ry
connected in such a way so as to form a mesh
ABCDA. A battery is connected between points A
and C. A sensitive galvanometer of resistance R is
connected between points B and D.

Working of Wheatstone bridge:

If the switch S is closed, a current will flow
through the galvanometer. We are to determine the
condition under which no current flows through the
galvanometer even after the switch is closed. For
this purpose we analyses this circuil | using
Kirchhoff's second rule. We consider the loops ABDA, BCDB and ADCA and
assume anticiockwise loop currents 1y, I,/and ks, through the loops respectively.
Application of Kirchhoff's second rule:

The Kirchhoff's second rule as applied to loop ABDA gives

IR - (h-L) R~ L) Ry = 0 e (1)
Similarly by applying the Kirchhoff's second rule to loop BCDB we have
'Isz' (Ip = 13) Rq' (Iz' I]) R )i snisessininins (2)

The current flowing through the galvanometer will be zero if,
Iz = 0 orly = L.
With this coﬂdlﬂOﬂ Eq. 1 and Eq. 2 reduce 1o

LRi=(L-B)Ry e (3)
IRy =T-L)R¢ . (4)
Dividing Eq 3 by Eq. 4 we get,
R1 R3
;;. = ;".conoaalolo (5)
Note:
i Whenever the condition of Eq. 5 is satisfied, no current flows through the

galvanometer and ‘it shows no deflection, or conversely when the
galvanometer in the Wheatstone bridge circuit shows no deflection, Eq. S is
satisfied.

il If we connect three resistances Ry, R; and Ry of known adjustable vaiues
and a fourth resistance R, of unknown value and the resistances Ry, R; and
R; are so adjusted that the galvanometer shows no deflection then, from the
known resistances R,, R, and R; the unknown resistance R; can be
determined by using Eq. 5.
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b. A platinum wire has resistance of 10 22 at 0°C and 20 2 at 273°C.
Find the value of temperature coefficient of resistance of platinum?

Solution:
Resistance of wire at 0°C = Re=100
Resistance of wire at273°C =R =200

intial temperature = t; =0+273 = 273K

Final temperature = t, =273 +273 =546 K

Temperature difference =t = t, -ty = 546 K-273 K=273K
Temperature coefficient of resistance = a = ?

TR

R,~R
Temperature coefficient of resistance = a = "‘;’2
©
20-10 1
= 3.66 x 10° K"

= 10x273 ~ 273
c. State and explain Kirchhoff’s Voitage rule.
Ans: Kirchhoff's Voltage rule:
It states that the algebraic sum of voltage changes in a closed circuit or a
ioop must be equal to zero,

Explanation: AA RM “ &
i Consider a closed circuit shown in Fig,

The direction of the current i flawing
through the circuit depends on the cell | &
having the greater amf.

il Suppose E,, is greater than E; 'so the
current flows in counter | ‘clockwise
direction. We knowthat a steady current "
is equivalent to a continuous flow of WW
positive charges through the circuit.

iii. When a positive charge AQ due to the current | in the closed circuit, passes
through the cell E;, from low (-ve) to high potential (+ve), it gains energy
because work iS'done on it. The energy gain is E, 4Q.

iv. When the current passes through the cell E; it loses energy equal to - E, AQ
because here the charge passes from high to low potential.

V. In going through the resistor R,, the charge AQ loses energy equal to - IR;,
AQuwhere IR., is potential difference across R;. The minus sign shows that
the charge is passing from high to low potential.

vi. " Similarly the loss of energy while passing through the resistor R; is - IR; AQ.

vil, Finally the charge reaches the negative terminal of the cell E,, from where
we started.

viil. According to the law of conservation of energy the total change in energy of
our system is zero. Therefore, we can write which is Kirchhoff's second rule
and it states that

ni
1

E\AQ-IR1AQ"‘E2AQ-lRQAQ =0
Ei-IRy-Ex-1R; =0 .......... (1)
“The algebraic sum of potential changes in a closed circuit is zero."
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FBISE PAPER # (2016)

PHYSICS HSSC-II (2016)
E N-A (Marks 17

Time: 25 Minutes - Marks: 17
Note: Section-A is compuisory. All parts of this section are to be answered on the
question paper itseif. It should be completed in the first 25 minutes and handed over to
the Centre Superintendent. Deleting/overwriting is not aliowed. Do not use lead pencik =

Q.1 Circle the correct option i.e. A/B/C/D. Each part carries one mark.
(i) A radioactive. decay rate of 3.7 x 10'°disintegrations per second
defines the unit of measurement known as the:

A. Curie B. Rutherford C. Rontgen 0. Rad
(ii) Two charges of 10uC and 14.4 uC are 12 cm apart. The force
between them:
A. 0.01N B. 8ON C. 9x 10° D. 9x 107
(iii) The minimum indivisible unit of charge is:
A. One micro coulomb B. One coulomb
C. The charge on «-particle D’ The charge on an electron
(iv) The proportionality constant between current and potential
difference is:
A. 5 B.p e DR
(v)  Which of the following properties affect the resistivity of all metals
to a great extent?
A. Applied magnetic field B. Pressure
C. Volume - D. Temperature

(vi) The magnetic force on an electron travelling 10° ms~! perpendicular
to a field of strength 1 Wbm ™ is : :

A 16x10-%y ° B. Zero
C.105N D. 107N
(vii) If currentin two nearby loops is in same order. They:
A, Altract and repel B. Attract
C. Repsl D. Neither aftracts nor repel

(viii) The direction of induced current is always so as to oppose the
change which causes the current. This is the statement of:
A. Ampere's law B. Faraday's law
C. Lenz's law D. Gauss's law
(ix) Devices that consume electrical energy in the external circuit of
generator are known as: :
A. Appliances B. Loads C. Machines D. Motors
(x)  Which of the following is NOT an advantage of using A.C?
A. Maximum line losses
8. Minimum line losses
C. Low cost long distance Transmission
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0. Stopping up or down to required voltage
(xi) Impedance of series circuit at resonance is:
. A. Inductive and Capacitive B. Inductive
C. Capacitive i D. Resistive
(xii) The smallest 3-dimensional structure of crystalline solid which
repeats over and over again is: ‘

A. Unit cell B. Polymer
C. Amorphous D. Crystal J
(xiii) A crystalline structure yttrium copper oxide (YBa,Ca,0;) becomes
upper conductor at::
A173K B. 100k
C.183K D. 200K
(xiv) Photo diode is NOT used in? ‘ )
A. Photo voltaic cell B. Automatic Switching
C. Detection of light D. Logic circuits

(xv) The gain of inverting amplifier of external resistances, R;=50k0
and R,=200 kQ: \
A -8 B. -1 c. <2 D. -4
(xvi) The Stefen-Baltzman law which relates of radiation for a black
body to its surface temperature "T" has the form:

A E=oT™? B. E=oT? C. E=oT™* D. E=oT?
(xvii) Molecuiar spectra are examples of:
A Solar spectra \ B. Continuous spectra
C. Band spectra D. Line spectra
Physies HSSC-I1
Timeallowed: 2:35Hours, . Total Marks = 68

Note: Sections 'B' and ‘G areto be answered on the separately provided answer book.
Answer efeven the questions from section 'B' and attempt any two questions from
section 'C' Use supplémentary answer sheet 1e. sheet B if required. Write your
_answers neatly and,lagibly.

SECTION - B (Marks 42)
Q.2 Attemipt any FOURTEEN parts. The answer to each part should not

exceed 3 to 4 lines. (14 x 3 = 42)
(i) How can you identify that which plate of capacitor is positively
charged?

(i1). | “How do Shark fish locate their prey precisely?
(i) Why does the resistance of a conductor rise with temperature?
(iv) Find the reading of the ammeter in the circuit diagram:

¥
30
10 20
v 6V )
s D SIS (e
A
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(v) X solenoid is 1 m long and 10 cm in diameter and wound with 10
turns per cm of wire which carries a current of 100A. Calculate the
magnetic flux density within it.

(vi) How can you use a magnetic field to separate isotopes of chemical
elements?

(vii) What do you understand by electromagnetic induction?

(viii) Can a D.C motor be turned into a D.C generator? What changes are

: reguired to be done?

(ix) What is meant by A.M and F.M?

(x) What is meant by strain energy? How can it be determined from
the force-extension graph?

(xi) How would you obtain n-type and p-type material from pure
silicon? Illustrate it by schematic diagram.

(xii) What is meant by open loop gain of op-amplifier?

(xiii) Why a photo diode is operated in reverse biased state?

(xiv) Find the velocity at which the relativistic dength 'L' of a body
reduces to half of its rest length "L,".

(xv) Photon A has twice the energy of photom B, ‘What is the rado of the
momentum of A to that of B?

(xvi) How can the spectrum of hydrogen contain so many lines when
hydrogen contains one electron?

(xvii) Prove that the shortest waveélength photon emitted in Balmer
series is 364.6nm.

(xviii) What is a mass spectrograph?

(xix) What is the phenomenon of fluorescence?

- 2

Note:-Attempt any TWO guestions. (2x13=26)

Q.3 a.. Define electric field intensity and its unit. Caiculate the
electric field intensity at a point in the electric field.

(1+14+3=05)

b. Find the electric field strength required to hold suspended a

particle of mass 1.0x 107° kg and charge 1uC between two plates

. 10-am apart. (04)
c. Describe the construction and working of photocopier machine.
(2+2=04)

Q.4 a. State and explain Ampere's law. Apply it to calculate the
magnetic field due to current flowing through a solenoid.
(1+1+4=06)
b. What current should pass through a sclenoid that is 0.5 m long
with 10,000 turns of copper wire so that it will have a magnetic .
field of 0.47? x (04)
C. What is an AVO meter? Describe its any two functions. (1+2=03)
Q.5 a What are X-rays? Describe the preduction of X-rays.
(1+4=05)
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b. Electrons in an X-ray tube are accelerated through a potential
difference of 3000 V. If these electrons are slowed down in a
target, what will be the minimum wavelength of X-rays produced?

(04)
C. What are continuous X-rays spectrum? Describe the properties and
uses of X-rays. (24+1+1=04)

SOLUTION OF FBISE PAPER #(2016)

SECTION- A(Mgg )
ii. B iii. iv. C D

i. A D { vi. A
vii. B | viii. C ix. B X. A xi. D Xii. A
xiii. C | xiv. A xv.D xvi. B | xvii..C

£ - -

Q.2 Attempt any FOURTEEN parts. The answer to each part should not
exceed 3 to 4 lines, (14 x 3 = 42)

(i) How can you identify that which plate of capacitor is positively
charged?
Case 1.
Bring a positively charged objeét ciése to'the plate if it is repelled the plate is
positive otherwise not.
Case 2.
Bring the piate cioseto a positively charged electroscope if the leaves further
diverge due to electrostatic induction it has positive charge otherwise not.
(i) How do Shark fish locate their prey precisely?
Ans: Fish and the other sea ereatures produce electric field in a variety of ways.
Shark have special organg called the ampullae of lorenzini that are very sensitive to
electric field and can detect potential difference of the order of nanovoit and can
locate their prey very precisely.
(iii) Why does the resistance of a conductor rise with temperature?
Ans: Effect of Temperature upon Resistance:

When the temperature of the conductor rises, average speed of the random
motion of the free electrons increases which enhances the rate of collision of
electrons and the atoms. This causes an increase in the resistance of the conductor.
Thejincréase in resistance is directly proportional to the increase of lemperature. i.e.

Ans:

T®R.
(iv)  Find the reading of the ammelvts{ in the circuit diagram:
30
19 20

v 6av
A B i e
‘ o/

Visit www.downloadclasshotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more.
(Page 126 of 136)


http://www.downloadclassnotes.com/
file:///C:/Users/Shahzad/Desktop/Final%20Notes/8/Islamiate/raoshahzadiftikhar@gmail.com
http://www.downloadclassnotes.com/

Written/Composed by: - SHAHZAD IFTIKHAR Contact # 0313-5665666

Website: www.downloadclassnotes.com , E-mail: raoshahzadiftikhar@gmail.com

PHYSICS FOR 2NP YEAR / HSSC-II (GUESS PAPERS OF 10 YEARS)

Ans: V=IR ; I=- AV=6-3=3 ;
R.= 3+2+1=6 : Izg = 0.5 Ampere

(v) If solenoid is 1 m long and 10 cm in diameter and wound with 10
turns per cm of wire which carries a current of 100A. Calculate the

- magnetic flux density within it.

Ans: Length=1m
Tumspercm=10 ;(1em=10 ; 100cm=1000 : 1m= 1000 )
Now n=%=20= 1000 i

' B=p,nl =4nx 1072 x 1000 x 100 = 12.56x 10~% = 0.1256 Tesla

(vi) How can you use a magnetic field to separate isotopes of chemical
elements?

Ans: r=2% = rom

If isotopes in the ions form are projected into the field, they will be deflected
due to the magnetic field in circular paths whose radii will depend on their masses
(radii being directly proportional to the masses). Hence, they will be'separated easily
(vii) What do you understand by electromagnetic induction?

Ans: The emf produced in the conductor.is called. induced emf, and the current
generated is called the induced current. This phenomenon is known as
electromagnetic induction.

An emf is set up in a conductor whef it moves across a magnetic field. If the
moving conductor was connected to a sensitive galvanometer, it would show an
electric current flowing through the circuit as long as the conductor is kept moving in
the magnetic field.

(viii) Can a D.C motor be turned into a D.C generator? What changes are
required to be done?

Ans: Yes D.C. motor can be'tumed into D.C, generator. The following changes
are required to do:

i The magnetic field should be provided by permanent magrniet,

il There should be an arrangement to rotate the coil (armature).

(ix) What is meant by A.M and F.M?
Ans: Amplitude modulation (A.M):

In this type of moduiation the amplitude of the carrier wave is increased or
diminished .as the amplitude of the superposing modulating signal increases and
decreases;

[T NN

{a) caerier wave ) (c) g fiated wave

Fig. (a) Represents a high frequency carrier wave of constant amplitude and
\fréquency. Fig. (b) represents a low or audio frequency signal of a sine waveform,
Fig. (c) shows the result oblained by modulating the carrier waves with the
modulating wave. .
Transmission frequencies range of A.M: .
The A.M. fransmission frequencies range from 540 kHz to 1600 kHz.
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Frequency modulation (F.M): - _ .

In this type of modulation the frequency of the carrier wave is increased or
diminished as the modulating signal, amplitude increases or decreases but the
carrier wave amplitude remains constant.

EI
v = H 1 LMoL

CaIner wave

ﬁequoncynu%ddahdmve
Fig. shows frequency modulation, The frequency of the modulatgd gafrier
wave is highest (point H) when the signal amplitude is at its maximum positive yatu,e
and is at its lowest frequency (point L) when signal amplitude 'has~ maximum
negative. When the signal amplitude is zero, the carrier frequency is at its normal
frequency f;
Transmission frequencies range of F.M:
Tha F.M. transmission frequencies range from 88 MHz to 108 MHz.
(x) What is meant by strain energy? How can it be determined from the force-
extension graph?
Ans: Strain energy:
Strain energy is the gain in potential energy of the molecules due to their
displacement from mean position
Explanation of strain energy in deformed materials:

Consider a wire suspended vertically from one end. It is stretched by
attaching a weight at the gthep.end.
Force exerted on the wire = F
Extension occurs = AL =1 F .
Now the amount éf work done on the wire is
W = average force Xdisplacement

, O+F <
As the forgeiis ot constant so F g, = - s F
Now W= % %L oonyansenssi (i) Eq (i) in terms cf modulus.
F_X
B= ; X -“
Where A= area of cross section | X= total length
R (ii)
: S A EAL
Putting (it) in (i) W= 3K

Visit www.downloadclasshotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more.
(Page 128 of 136)


http://www.downloadclassnotes.com/
file:///C:/Users/Shahzad/Desktop/Final%20Notes/8/Islamiate/raoshahzadiftikhar@gmail.com
http://www.downloadclassnotes.com/

Written/Composed by: - SHAHZAD IFTIKHAR Contact # 0313-5665666

Website: www.downloadclassnotes.com , E-mail: raoshahzadiftikhar@gmail.com

PHYSICS FOR 2NP YEAR / HSSC-II (GUESS PAPERS OF 10 YEARS)

- THRYII &

(xi) How would you obtain n-type and p-type material from pure
silicon? Illustrate it by schematic diagram.
Ans: N-type:

N-type semi-conductor is formed by adding pentavalent impurity may be NP
etc of group five having 5 electrons in the valence shell By doing this type of
dopping we have excess of free electrons through out the semiconductor it will start
to conduct electric current.

P-type:

it is formed by adding tri-valent impurity. May bejAe, Ga, etc having 3
electrons in the valence shell.

By doi.ng this type of dopping we have excess of holes through out the semi-
conductor which act as acharge carriers. .

-» .. L

]
<

<

-

o

:‘i‘ Hale e

(xii) What is meant by open loop gain of op-amplifier?

Ans: Open loop gain: -

‘ It 1s the ratio of putput voltage V; to the voltage difference between non-
inverting and invertingainputs when there is no external connection between the
output and the inputsi.e.,

-~
A~
vt
'
¥
v
-
¥ V
An = 0 =10
oL Gy By, e (1)

Note: The open loop gain of the amplifier is very high. It is of the order of 10°.
(xiii) Why a photo diode is operated in reverse biased state?
Ans: Photo diode;
A photo diode is a semi-conductor diode made from silicon. It converts light
energy directly into electrical energy.
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Working of photo diode:
Photo diode is used for the detection of light It is operated in the reverse
biased condition. A photo diode symbol'is shown in Fig.

When no light is incident on the junction, the reverse current fis_ajmost
negligible but when its p-n junction is exposed to light, the reverse current increases
with the intensity of light that is why it is operated in reverse biased.gtate

Reverse cummend [ —>

—_—
Intenaily of light
A photo diode can tdm its current ON and OFF in nano-seconds. Hence it is
one of the fastest photo detection devices.
(xiv) Find the velocity at which the relativistic length ‘L' of a body
reduces to half of its.rest length 'L.".

| u? ) preei
Ans: lzlo\ll—;,— - Given V=7
| & 2 %
| 1_.!... ::!i’. o 1_'.'..::,!. : 1_;-.-_-_1.
N et z: N ri-% & 3
vi 1 2 3 2 V3
— =T = - - & —
‘2 1 4 ’ \Y "C s v Zc

(xv) | Photon A has twice the energy of photon B. What is the ratio of the
momentum of A to that of B?

Ans: Since energy of photon = E = i'f or E=pc

Let energy of photon A = E, , Let energy of photon B = E;

Let momentum of photon A = P, : Let momentum of photon B = P;
Therefore E, =Psc .....'(1) .and Ex=Py..... (2)

GiventhatE, =2 E;

Putin Eq. 1 2E;=Pyc.... (3) : Dividing Eq. 3 by Eq. 2
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Hence momentum of photon A is 2 times the momentum of photon B,

(xvi) How can the spectrum of hydrogen contain so many lines when
hydrogen contains one electron?

Ans: Hydrogen atom contains one electron. It will emit one spectral line, if it jumpPs

direct from higher energy state to the ground state. 2 Y
The: electron does not necessarily return to the ground state in the single

jump, but may return by several jumps. That is why hydrogen spectrum contdins

many lines .

(xvii) Prove that the shortest wavelength photon emitted in Balmer
series is 364.6nm. .

Ans: Solution:

ForBalmerseries P =2 - n = (infinity only for shortest wavelength)

Ry=1.0974 x 10" m" Ania = ?

The general formula to find wavelength in hydrogen speetrum' i: Ry (__ b _,)
2 7.1 i . 7.1 A TN
P2 1007 x 107 (- ) =1.007x 1072 (i L1g)
- 9= N s = o0
1.097%107 364.5x 10 364.5 nm ; Thevalueofn: n

(xviii) What is a mass spectrograph?
Ans: Spectrograph:

A device with the help of which not enly the isotopes of any element can be
separated from one another but their ‘masses can also be determined quite
accurately is called mass spectrograph.

i (xix) What is the phenomenon of fluorescence?
Ans: Fluorescence:

“Fluorescence is the property of absorbing radiant energy of high frequency )
and re-emitting energy|of low frequency in the visibie region of - electromagnetic
spectrum”

Charged particles a or g and y-radiation produce fluorescence or glow on
striking some substance like zinc sulphide, sodium iodide or barium piatinocyanide

coated screens,
SECTION - C (Marks 26)

| . Note: Attempt any TWO questions. (2x13=26)
‘ Q. 3% a. Define electric field intensity and its unit. Calculate the
electric field intensity at a point in the electric field. (1+1+3=05)
Ans:  Electric field intensity: '
Electric filed intensity at a point is the force experienced by a unit positive
charge at that point.
F

| L (1)

' SI unit: Sl unit of Electric filed intensity is —%
Electric intensity due to a point charge:
Let we place a positive test charge qp at this point. The Coulomb's force that
this charge will experience due to qlis
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Fu_t g ... (2) .
4meg T ‘ :
Where #is a unit vector directed from the point chargg q to th,e tgst point
where q, has been placed, ie., the point where the electric intensity is to be
evaluated. By Eq. 1 '

F_1 $oaxlie 1l 32 " (3)
o £ 4"‘0 r qo 4?!’(0 l"z'
b. Find the electric field strength required to hold suspended a
particle of mass 1.0x 107° kg and charge 1uC between two plates
10 cm apart. (04)
Solution:
m=10x10%g | q=10x10°kg ; d=10cm=01m
The magnitude of electric force is given by F = qE
And W=mg . | '
In order to suspend the particle the magnitude of electric force must be equal but
opposite to the weight of the particle. .
qE==% ... (1) ; Using values in equation (1)

q -
E=100000 2 gg NET =08V m?

C. Describe the construction and working of photocopier machine.
2 raph hotocopier):

o ')I‘(:;oc%py?ngyér%cess is gallezj xerography, from the Greek word "xeros" and
"graphos", meaning "dry writing”
Construction: N 5 . '

The heart of machine is a ddumwhich is an aluminium cy.hnder coated wnt.h a
layer of selenium, Aluminium is aniexgellent conductor. On the other hand, selenium
is an insulator in the dark.and becomes a conductor when exposed to hgpt; itis a
photoconductor. As a result, if a positive charge is sprinkled over the selenium it will
remain there as long as itremains in dark,

page ‘o be copied - face gown

toner carlridge
containing black
toner dust

/
paper on which the
heated roliers image is printed

printed image

The basics of photocopying. The lamp transfers an image of the page 1o
the drum, which leaves a sistic charge, The drum coligcts toner dust and transfers it
1o the paper. The toner Is melted onto the page
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Working:

If the drum is exposed to light, the electrons from aluminium pass through
the conducting selenium and neutralize the positive charge.

Function of drum:

If the drum is eéxposed to an image of the document to be copied, the dark
and light areas of the document produce comresponding areas on the drum. The
dark areas retain their positive charge, but light areas become conducting, lose thesr
positive charge and become neutral.
in this way, a positive charge image of the document remains on the selenium
surface. Then a special dry, black powder called "toner" is given a negative charge
and spread over the drum, where it sticks to the positive charged areas, '

The toner from the drum is transferred on to a sheet of paperon which the
document is to be copied.

Function of toner:

Heated pressure rollers then melt the toner into the paper which is also given
an excess positive charge to produce the permanent impression of the document
Q.4 a. State and explain Ampere's law. Apply it to calculate the

magnetic field due to current flowing through a solenoid. (06)

Ans: Ampere's law and determination of flux density (B):

According to ampere's law total flux density or magnetic fieid, over a closed path
due to current is equal to i, times the total current enclosed by the closed path.
Mathematical form of ampere's law: X ,(B.AL), =
Solenoid:

A solenoid is a long, tightly wound, cylindrical coil of wire. When current
passes through such a coil, it behaves like a bar magnet.

The field inside a long selenoid is uniform

and much strong whereas outside the solenoid, it is d he .
so weak that it can be neglected as compared to L006005009800
the field Inside. K g

-

Field due to a currént carrying solenoid:
The value of magnetic filed B can be easily
determined by applying Ampere's circuital iaw

1
=
\

r]bv1

Consider a reStanguiar loop abed as shown in Fig. =
Divide it into four elements of length — b
ab=81,bc=!2. Cd=f3. andda=£’4 W

Applying Ampere's law, we have

Y 1(B:AL), = o % currentenclosed

(B AL), + (B. AL);#(B. AL);#(B. AL)s =iy * current enclosed
Calculation of the value of B, AL:
Now we will calcuiate the value of B. AL for each of the elements.
Calculation of the value of (B. AL)y:
First we will consider the element ab = ¢, that lies inside the solenoid.
Field inside the sclenoid is uniform and is parallel to:

(B.AL);=¢,Bcos 0°=¢,B

Calculation of the value of (B. AL)s:
For the element cd = ¢;, that lies outside the solenoid, the field B is zero, so
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(B.AL);=0
Caiculation of the value of (B. AL); and (B. AL),:
Again B is perpendicular to £, and ¢, inside the solenoid and is zero outside, 50
(B.AL)=(B.AL);=0
Calcuiation of the value of }'!_,(B . AL),:
i .1(B.AL),= B ¢, % current enclosed
Calculation of the value of flux density along a loop:

To find the current enclosed, consider the rectangular surface bounded by
the loop abcda

If nis the number of turns per unit length of the solenoid, the_rectangular
surface will intercept néy, turns, each carrying a current 1. So the current eaclosed
by the loop is n#4]. Thus Ampere's law gives

Béf= Ho XN €1
B=gpnl ... (1)
Direction of filed B along the axis of solenoid:

The field B is along the axis of the sclenoid and its direction is given by right
hand grip rule which states "hold the solenoid in the right'Rand with fingers curling in
the direction of the current, the thumb will point in the direation of the field".

b. What current should pass through a solenoid that is 0.5 m long
with 10,000 turns of copper wira so that it will have a magnetic

field of 0.47? (04)
Solution: L=050m . N = 10,000 turns
N _ 10000

p n= 1 o5 = 20000 tumslmeter

Permeability of free space = po= 47t X 107 Wb A'm”*

B=04T « 1=?
| B 0.4 - N
Since. Beponl i W18 (1= i = 159150 A ~ 16A

(X What is an AVO meter? Describe its any two functions. (1+2 = 03)
Ans: AVO meter (Multimeter):

it is an insttument which can measure current in amperes, potential

difference in voits.@nd resistance in ohms.
Functions: (i) It is use to measure current,

(ii) Itis use to measure potential difference.

(ili) |t is use to measure resistance.

. Q5 _a What are X-rays? Describe the production of X-rays. (05)

Ans:, The inner shell electrons are tightly Ejected
bound and targe amount of energy is required
for their displacement from their normal energy
lavels. After excitation, when an atom returns to
its normal state, photons of larger energy are
emitted.

The transition of inner shell electrons in
heavy atoms gives rise to the emission of high
energy photons or X-rays. These X-rays consist
of series of specific wavelengths or frequencies e
and hence are called characteristic X-rays. e s
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X-rays production:
= X-ray tube: it consists of a high vacuum tube called X-ray tube.
ii. Function of filament:
 When the cathode is heated by the filament F, it emits electrons which are
accelerated towards the anode T

. S -
High voltage

Cathode Tunguten disc  Anode
Piament 4 L Cooling ol
A <
BER T RarE LA AL LR T J

Evacusted glass tube f } %.va-

il Kinetic energy of electron:

If V is the potential difference between C and T'the kinetic energy K.E. with
which the electron strike the target is given by £ KE.=Ve ... (1)
Production of K _X-ray: '

Suppose that one of the electrond in the 'K shell is removed, thereby
producing a vacancy or hole in that shell. The electron from the L shell jumps to
occupy the hole in the K shell, thereby emitting @ photon of energy hf,, called the
K X-ray given by hfi.=E -Ex ... {2)

Production of K ;X-ray:
it 1s also possible that the electron from the M shell might also jump to occupy the
hole in the K shell. The photong @mitted are Kz X-ray with energies :

hfkszM—EK ....... . (3)

These photons give rise to Kz X-ray and so on.
Characteristic X-rays:

The photons,emitted in such transitions i.e,, inner shell transitions are called
characteristic X-rays. \because their energies depend upon the type of target
material.

Creation of holes:

The holes created in the L and M shells are occupied by transitions of
electrons fropt higher states creating more X-rays. The characteristic X-rays appear
as discrete lines on a continuous spectrum,

b. Electrons in an X-ray tube are accelerated through a potential

difference of 3000 V. If these electrons are siowed down in a

target, what will be the minimum wavelength of X —rays’

Low 2 '
LA AR L .

M e R L L T LR L

produced? (04)
Solution: V= 3000 voits : Aaip =7
The energy of a photon is given by E =2 ........ (1)

The electric potential energyisgivenby U=eV...... (2)
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By equating above two energies we get, eV = A':;n : Apin = -:—:;
6.63x10" 3 x3x10° _ 19.89x10"%0x10'¢ ?
Amin = T2 10-19%3000 48 =444 x10%m
(- What are continuous X-rays spectrum? Describe the properties and
uses of X-rays. (2+1+1=04)

Ans: Continuous X-rays spectrum:
The continuous spectrum is due to an effect known as bremsstrahlung or

braking radiation.

i When the fast moving electrons bombard the target, they are suddeniy
slowed down on impact with the target. We know that an accelerating charge
emils electromagnetic radiation. Hence, these impacting electrons emit
radiation as they are strongly deceierated by the target.

il Since the rate of deceleration is so large, the emitted radiation corresponds
to short wavelength and so the bremsstrahlung is in the X.ray region. In the
case when the electrons lose all their kinetic energy in the first collision, the
entire kinetic energy appears as a X-ray photon of enefgy hfn. i€,

K.E. = hfpa \

iil. The wavelength Ama in Fig. corresponds to frequency fmax. Other electrons
do not lose all their energy in the first collision. They may suffer a number of
collisions before coming to rest. This will{give rise to photons of smaller
energy or X-rays of longer wavelength. Thus the continuous spectrum iS
obtained due to deceleration of impacting electrons.

Properties and uses of X-rays:

X-rays have many practical r
applications in medicine and industry,

X-rays can penetrate Several
centimeters into a solid mattery 5o they

can be used to visualize the interiors of g

the materials opaque o Ordinary light,

such as fractured bopes) or defects in

structural steel. T

The object to! be visualized s Am
placed between ‘an X-ray source and a £NH vt 1
large sheet ©f photographic film; the v W o ez
darkening of the film is proportional to the —> Wavelangth {(am)

radiation exposure.

A crack or air bubble allows greater amount of X-rays to pass. This appears
as d:dark ‘area on the photographic film. Shadow of bones appears lighter than the
s(rrounding flesh. It is due to the fact that bones contain greater proportions of
elements with high atomic number and so they absorb greater amount of incident
X — rays than flesh. In flesh, light elements like carbon, hydrogen and oxygen
predominate. These elements allow greater amount of incident X-rays to pass
through them
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