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(SECTION - A),
Q1 Questions A B _C D
1. |Helium was initially identified by Moon Sun Earth Star
o

using spectroscopy in:

2. [The Heisenberg uncertainty| 1928 1929 1927 1925
principle was proposed by W, e
Heisenberg in:’ P :

ij The value of speed of light is: Vx10%m/s | 3x107%m/s | 2x10%m/s | 2x 10¥m/s

4. The size of base in a transistor is off  10~2m 107 m 10%m 10°m
the order of: i

5. |The current due to minority charge akage Electrohic |Conventional] None of
carriers in semiconductors is known as: current curren}\(é \, current these

6. | The ability in a body to return to its|  Strain S T Plasticity | Elasticity
original shape is calied: b\ O Ve

TThe phase of negative peak of A.C. @@Q) T m"i 2n rad 3_Jtr \"V’
signal is: y) 2

r-é._The maximum power loss in A.C@ dR |E=13¥0 J\P= Im,.\/2 P=V_R
circuitis: @ m\“/ .

q. |In case of step up transl'%@v\) Ns=Np Ns<Np Ns>Np v g NszNp
10.|The negative oigoél@ljgradlent is| Electric ﬁelci// Magnetic | Electric [Electromotive
called: ‘ intensity | induction | potential force
11.|Force on a charge "q" in electric ;24(;,:5/ F=qB F=qE |F=q(vxE)

field E is: : ' :
12.|Galvanometer is converted into|  Series _ Parallel Bypass None of
voltmeter by connectmg a h|gh ek : these
resistance "Rp" i :
13.[For Ohmic mate rial, the| Parabolic | Hyperbolic S\ggbt Zigzag
V current-voltage graph is: ]
14.|The electric field intensity between ad a & 20
two oppositely charged plates is: g g g &
15.|/0One joule work done in moving a I
unit positive charge from one point| 1 Watt . leV y . 1 Henry
to anotherin E is: ‘ ' ,
16.(Energy released per nucleon during| 2 MeV 3 MeV | MeV 1.5 MeV
fission reaction is: * ‘ '
17.|Dead time l'or Ge:ger Muller| ~1072% ~1073 ys ~1073%s
| [counter is: .

- —— -
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l:z: Section B is compulsory. Attempt any 3 questions from Section v. .
e puisory. empt any S TN . B Sahiwal Board-2024
Q2. Write short answers o any EIGHT parts. Group-| (8x2=16)

(i) Electric lines of force never cross. Why? )

(iiy Is E necessarily zero inside a charged rubber balloon, if balloon is spherical? Assume that charge is

distributed uniformly over the surface.

(i) Show that the region inside a hollow charged spherc is field free. s@ pakmty org %o

(iv) An electron has speed 10% m/s. Find its energy in electron volts.

(v) If a charged particle moves in a straight line through some region of space, can you say 1 that the
magnetic field in the region is zero?

(vi) How can you use a magnetic field to separate isotopes of chemical element?

(vii) What is Lorentz force? (vii) How can you make an electronic trajectory visible?

(ix) What do you understand by background radiation? State two sources of radiation.

(x) A particle which produces more ionization is less penetrating, why?

(xi) Define nuclear activity. Write its SI unit.

(xii) For what purpose Alcohol or Bromine is mixed with principle gas in Geiger. tube? .

Q3. Write short answers to any EIGHT parts. (8%x2=16)

(i) s the filament resistance lower or higher in a 500W, 220V light bulb than in a 100W, 220V bulb?

(i) Describe a circuit which will give a continuously varying potenttal

(iii) Define tolerance of a resistance and give an example.

(iv) What is the main reason for the world wide'use of A.C? (v) What is meant by A.M. and F. M?

(vi) InanR-L circuit, will the current lag or lead the voltage? Illustrate your answer by a vector diagram.

(vii) Distinguish between crystalline, amorphous and polymeric solids.

(viii) Define modulus of elasticity. Show that the units of modulus of elasticity and stress are same. Discuss its three kinds also.

(ix) Whatis difference between ductile and brittle substances?

(x) What is meant by potential barrier? Give value of potential barrier for germanium and silicon.

(xi) Write down the symbol and truth table of exclusive NOR-gate.

(xii) What are the biasing requirements of the junctions of a transistor for its normal operation? Example
how these requirements are met in a common emitter amplifier.

Q4. Write short answers to any SIX parts. <} (6%x2=12)

() In a certain region the earth’s magnetic field points vemc. own. When a plane flies due north,
which wingtip is positively charged? ‘

(ii) When an electric motor, such as an electric drill, f@p sed, does it also act a generator? If so what
is the consequence of it? :

(iii) Asasolid is heated and begins to glow, why des it first appear red?,

(iv) What happens to total radiation of a hia %. y if its absolute temperature is doubled?

(v) What are advantages of Lasers o W d ary light?  (vi) On what factors mutual inductance depend?
athcmatlcal expression. '

(vii) What is Compton Shift? G:v
(viii)At what angle Compton |s equal to Compton Wavelength?
tion potential and excitation potential.

(ix) Differentiate between oz
' ‘3‘ SECTION - C

Note: Attempt any THREE questions. Each question carries Eight (8) Marks.
05. (a) Define electric potential. Derive the relation of electric potential at a point due lo a point charge. S
(b) 1.0x107 electrons pass through a conductor 1.0us. Find the current in amperes flowing through
, the conductor. Charge on an electron is 1.6 x10-19C. ]
Q6. (a) Derive the relation of torque on a current carrying coil. 5
(b) A loop of wire is placed in a uniform magnetic field that is perpendlcular to the plane of the loop.
' The strenqth of magnetic field is 0.6T. The area of the loop begins to shrink at a constant rate of

-0 sm's* , What is the magnitude of emf induced in the loop while it is shrinking? ' 3

Q7. (a) Denve an expression for gain of an inverting OP-Amp and write down characlerislics of OP-amplifier. 5
(b) An iron core coil of 2.0H and 5002 s placed In series with a resistance of 4500. An A.C. supply of
100V, 50 Hz is connected across the circuit. Find (l) the current flowing in the cail, (i) phase angle

between the current and voltage. ¥ 3

Q8. (a) How does Davisson and Germer experiment confirm the wave nature of parficles? Discuss in detail. 5
(b)  What stress would cause a wire to increase in length by 0.01% if the Young's modulus of the wire
is 12x1010 Pa? What force would produce this stress if the diameter of the wire is 0.56 mm? 3
Q9. (a) What are isotopes? How would you separate isotopes and find their masses using a mass spectrograph? 5
(b) Calculate the longest wavelength of radiation for the Paschen Series. 3

| —— — 1 _——n T T T — W W
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SECTION - A -8 pakcity.org &

Q.1 Questions A B - C D

1. [The phase difference between two|
live phases of an A.C supply is 120° 240° 120° or 240° 360°
(Three phase supply): v

2. |At high frequency, voltage induced| Resistor | Capacitor Inductoe. | RC Circuit
is maximum across:

3. |The use of commutator in D.C.| Reverse Jerks Smooth  |Stcady torque
motor may create - each time[ torque \/ running of ’
current reverses: armature

4. |If range of ammeter is to be increased; Decw Increased | Unchanged | Changed
shunt resistance needs to be: N randomly

5. |Self induction is used in: Capacitors Inﬁfﬁ{é@s\éﬁ' ransformers| Printers

6. |The overall resistance of a voltmeter| Rp-Rg R4 RntR AR,
is: L8 © W R, +R,

7. |Slope of current-voltage graph of] -

, |Ohmic device gives (voltage is oﬁgg?ance Conductance|  Power Energy
X-axis): ‘ , /\@b _
8. |Gauss's law is applicable to: % Closed path | Open path losed Flat surface
o ' @&O surface

9. Equilibrium%g@klectric and| Coulomb's |Gauss's law | Millikan's |Faraday's law
gravitation ce is working law 4 method
principle of: \'/Lh

10.[The output of detector in mass| Numberof | Massof | Abundance |Accelerating
spectrograph indicates: isotopes isotopes | Ofisotopes | potential

11.|The difference in temperature of] \ .
core of nuclear reactor and steam| - 500°C 300°C 200°C 100°C
coming out of turbine is: .

12.|Inner shell transitions in a heavy| Continuous | Discrete | Band X-rays | Hard X-rays

~ |metal lead to: \/{rays' X-rays )

13.|/Thé¢ maximum value of compton| 4.86 pm 2.43 pm 1.21 pm 9.68 pm
shift may be: | : ‘ .

14. |Best optical resolution achievable is:| 0.2 nm 200 nm 0.5 nm 0.001 pm

15.The width of depletion region| Unbiased | Forward | Reverse Normal
increases in a diode when it is: biased‘/ biased biased

16.[Commonly used semiconductor| Germanium | Gallium Silicon Selenium
material is: Arsenidé

17.|Semiconductor behaves as perfectf Room 0K High Never
insulator in its pure form at: _temperature temperature
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Physics H.S.S.C (12th)1st.A-2024 Time: 2.40 Hours
_Paper: II__Group: II Subjective Marks: 68

Note: Section B Is compulsory. Attempt any 3 questions from Section C.

’ B ECTIoN . B Sahiwal Board- 2024
Q2. Write short answers lo any EIGHT parts. (8x2=16)

(i) Does electron tend to go to the region of high potential or of low potential?
(i) Is E necessarily zero inside a charged rubber balloon if balloon is spherical? Assume that charge is
uniformly distributed over the surface.
(iif) What is electric polarization? Does E decrease or increase due to polarization of a dielectric material?
(iv) What is capacitance of capacitor? Define its unit. -
(v) State Ampere's circuital law both in descriptive and mathematical form.
(vi) Describe the rule to find the direction of force on a current carrying conductor in magnetic field B
(vii) Is it possible to orient a current loop in a uniform magnetic field such that the loop will not tend to rotate? Explain.
(viii) Why the resistance of an ammeter should be very low? 3 : ;:
(ix) What factors make a fusion reaction diffigult to achieve? D@ pakcity.org %0
(x) What fraction of a radioactive sample decays afier two half - lives have elapsed? £
(xi) Whal do you mean by the term "Critical mass"?
(xii) If %U decays twice by e-emission, what is the resulting lsotope?
Q3. Write short answers to any EIGHT parts. (8x2=16)
(i) Why is the potentiometer preferred over voltmeter? Explain.
(i)) A potential difference is applied across the ends of a copper wire. What is the effect on the drift
velocity of free electrons by increasing the potential difference?
(ifi) Is the filament resistance lower or higher in a S00W, 220V light bulb than in a 100W, 220V bulb?
(iv) Whatis a choke? Why is it used in A.C. circuits?
(v) A circuit contains an iron cored inductor, a switch and a D.C. source arranged in series. The switch is
closed and after an interval reopened. Explain why a spark jumps across the switch contacts?
(vi) How does doubling the frequency affect the reactance of (a) an inductor (b) a capacitor?
(vii) At 0K, a piece of Ge or Si is a perfect insulator. Why? Explain. - @
(viii) What do you mean by.Curie temperature?
(ix) Distinguish between intrinsic and extrinsic semlconductog @

(x) Why is the base thin as compared to emitter and co plain.

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

(xii) What is the principle of virtual ground? A @‘md the galn of an mvemng amplifier.

Q4. Write short answers to any SIX parts. | ' (6x2=12)

(i) When an electric motor, such as an@ ¢ drill, is being used, does it also act as a generator? -If so,
what is the consequence of this

(ii) Describe the major causes of;

(iii) What is an electroma - -

(iv) Will higher frequ ht eject greater number of electrons than low frequency light?

(v) Which has the lower €nergy quanta? Radiowaves or X-Rays.

(vi) Calculate the minimum energy required for the pair production. :

(vii) The cut off voltage for a certain metal is 100V. Find the work function for the cathode plate.

(viii)What do we mean when we say that atom is excited?  (ix) What is holography?

oss in the transformer itself and suggest the remedies for these causes.

SECTION - C
Nole:  Attempt any THREE questions. Each question carries Eight (8) Marks.
@5. (a) Describe briefly how does Kirchhoff's explain the voltage rule. 5
(b) A particle having a charge of 20 electrons on it, falls through a pnten!ial difference of 100 Volts.
Calculate the energy acfuired by it in electron volls. . 3
Q6. (a) Discuss the principle, construction and working of a galvanometer. G

(b) Two coils are placed side by side. An emf of 0.8V Is observed in one coil when the current is
changing at the rate of 200 A s-1 in the other coll. What is the mutual inductance of the coils. 3

Q7. (a) Find the gain of a common emitter amplifier by using a transistor as amplifier. 9
(b) Find the value of current flowing through a capacitance 0.5uF when connected lo source of 150V at 50 Hz.3

Q8. (a) Define intrinsic and extrinsic semiconductors. Explain p-type and n-type semiconductor materials also. 5

(b) What Is the de-Broglie wavelength of an electron whose kinetic energy Is 120eV? 3

Q9. (a) Write down a note on working, uses and construction of Gelgar-Muller counter. 3
(b) An electron jumps from a level E;=-3. 5x1ﬂ-79J to Ej=-1.20x10-"8]. What is the wavelenght of
emitted light? 3
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SECTION-A
QA Questions A B Cc D
1 !n Helium:Neon Laser, the discharge tube 80 % He 85 % He 90 % He 95 % He
is filled with:
.. _h o
2. | The quantity g has dimensions of: Mass Time Length Energy
3, If the energy of ?’ photon is E, then its rest Infinity Negative Tt Variable
mass is given as:
The mathematical notation for exclusive _— Se—— S S
4. OR operation is: X=AB+AB X—A+BL X=AB+AB X=A+B
The output of an OR gate is ‘0’ only when | Both inputs Both@@ Either input is | Either input is
5- . £l £1? ine
its: are ‘1 @ 1 0
: . N\ ©
6. The forbidden energy gap of an insulator 5eVO (\\E}) 10 eV 2 eV Several eV
is of the order of: ,/,7%
The ratio of the rms value of the applied
7. | voltage to the rms value of resulting A.C | ~Reactance Resonance Impedance Conductance
is: _.< ?
In three phase A.C. supply, coi . v . .
8- | inclined at an angle of: v b 120 180
D Maxi Ze Stead Pulsati
" . aximum O teady sating
9. | When the back emf is z@m current current current current
10. | Frequency of A.C. used in Pakistan is: 100 Hz 50 Hz 60 Hz 120 Hz
: ” Less than Equal to Greater than
11. | The charge to mass ratio of neutron is: clodhon electitn alaction Zero
IR I-1 14
12. | High resistance in voltmeter is given by: £t £ ——R I T
I =T 1 ' 8 8y
i, | Howt genaniet by 8 40 walt b0 00| ggas 14400 J 144000 J 1440 1
our is:
14 The negative of the electric potential Electric Electromotive Potential Electric f
" | gradient is: intensity force difference ectric force
Electric potential energy per unit electric ;
15. poteatial i called: Intensity Flux Current Charge
16. | Electrons are: Hadrons Leptons Quarks Baryons
Th t of i ;
Vol dapitae | equivalent 10| 60315 Mev | 9315MeV | 93.15MeV | 931.5 MeV
309-423-1A-14000 %* %
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Note: Section B is compulsory. Attempt any 3 questions from Section C. £
SECTION-B pakcity.org %o

2. Write short answers to any Eight parts. Bx2=16) 2 £

i.  The potential is constant throughout a given region of space. Is electric filed zero or non-zero in this region?Explain.
ii. Suppose that you follow an electric field line due to positive point charge. Do electric field and potential, increase
or decrease?

iii. Why does the picture on a TV screen become distorted when magnet is brought near the screen?

iv.  Why the voltmeter should have a very high resistance?
v.  What factors make a fusion reaction difficult to achieve?

vi. A particle which produces more ionization is less penetrating. Why?

vii. Why the capacitance of parallel plate capacitor rises in the presence of dielectric?

viii. Differentiate between electric potential and electric potential difference.

ix. What is the function of X and Y plates in CRO?
x. State ampere’s law. Give its significance.

xi. What do you mean by nuclear fission? Give example.

xii. Charged particle ¢, 3 and J -radiation produce fluorescence. Define fluorescence.

3. Write short answers to any Eight parts. B8x2=16)

i. Do bends in a wire affest its electrical resistance?
ii. ~Why does the resistance of a conductor rise with temperature?
iii. Differentiate between resistance and resistivity. Give their units.
iv.  What is meant by A.M and F.M?
v. How many times per second will an incandescent lamp reach maximum k ce when connected to 50 Hz source?
vi. A sinusoidal current has rms value of 10 A. What is the maximum or pés ue?
vii. Distinguish between crystalline, amorphous and polymeric solids. @
viii. What is meant by para, dia and ferromagnetic substances%‘
1

xample for each.
ix. Define retantivity and coercivity. @
X. How does the motion of an electron in an n-type sub

xi. Why is the base current in a transistor very sm,

xii. Give four applications of photodiode.

4.  Write short answers to any Six pa 6x2=12)

i. Does the induced emf always act to the magnetic flux through a circuit?
ii. Inacertain region, the Earth’s field points vertically down. When a plane flies due north, which wingtip
in positively charged.
ili. How can we increase the j current?
iv.  What are the measure n which two observers in relative motion will always agree upon?
v.  What happens to the total radiation from a black body if its absolute temperature is doubled?
vi. Differentiate between inertial and non-inertial frame of reference.
vii. Show that no material object can be accelerated to the speed of light ‘c’ in free space.
viii. Give different types of spectra with examples.
ix. Isenergy conserved when an atom emits a photon of light?

er from the motion of holes in a p-type substance?

SECTION-C
Note:- Attempt any Three questions. Each question carries Eight (8) Marks. (8 x3 =24
5.(a) What is the Wheatstone bridge? Write its principle. How is it used to determine the unknown resistance? 5

W

(b) 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 450 V, how many electrons have been

transferred? (e =1.6x107°C).
6. (a) Find an expression for the magnetic energy density of the solenoid. 5

(b) A solenoid 15.0 cm long has 300 turns of a wire. A current 5.0 A flows through it. What is the magnitude of 3
magnetic field inside the solenoid?

7.(a) Draw RLC series resonant circuit. Derive resonance frequency. Write four properties of series resonance circuit. 5

(b) In the given circuit, current flowing into the base of a transistor is 100 »A . Find its collector | v
Ra Relay
current [ its emitter current 7, and the ratio ‘f_=, if the value of current gain gis 100, s 3
E
v

8. (a) Define strain energy. Derive a relation for strain energy in deformed materials.

(b) What is the maximum wave length of the two photons produced when a positron annihilates an electron? The rest
mass energy of each is 0.51 MeV.

5
3
9.(a) What is a nuclear reactor? Discuss the function of its main parts. 1+4= 5§
3

(b) The wave length of K X-ray from copper is 1.377x10™"°m. What is the energy difference between the two levels
from which this transition results?

Please visit for more data at: www.pakcity.8¢r423-1a-14000
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SECTION-A |
Q.1 Questions A B C D
Normally an electron can reside in 3 5 "
ke metastable state for about: 107 10" i W
2. In ann_ihilqtion. emitted photon*.s move in . Ensrgy Y — Charge
_ opposite directions to conserve:
; h .
3. | Numerical value of —is: 243x10%m | 2.43x10%m | 243x10°m | 243x10"°m
4 A two inputs NAND gate with inputs A A i B st Both A and B | Both A and B
and B has an output zero-if: are zero are one
5. The rc'zlation fo:: gai_n of an inverting c=H -k ="K c=-R
operational amplifier is: R, S R, R,
)~
6. | Young’s modulus for Lead is: 15x10° Nm ™ %’/@1 0°Nm™? | 5.6x10°Nm™ | 2.2x10°Nm™
X &
In three phase A.C. supply, the voltage AW
7. | across each of the lines and the neutral 230V 400V 440V
line is: ,\@
N\
8. | The types of modulation are: (é@ O 2 3 G 5
9. | In case of step up Mnsf@éﬁ}) Ns<Np Ns>N, Ns=Np Np=
Formula for self-inductance of the v, '} 3 B 3
10. | < tenoid is: | L=pendl L=p,NAl L=pn*dl | L=p,N’4l
11. | An ammeter is connected in a circuit in: | Perpendicular Series Antiparallel Parallel
The number of electrons in CRO is . X-Deflecting | Y-Deflecting .
12-] controlled by: sl plates plates Filament
13. | If there is no fourth band, tolerance is: Zero +5% +10% +20%
1 .
14. | The statement®, =—x Qwas givenby : |  Faraday Oersted Gauss Coulomb
Shape of Char d
15. | Electric flux does not depend upon: closed Charge > 4 Medium
SiiohicE medium
The amount of energy equivalent to
16. e 9.315 MeV 93.15 MeV 931.5 MeV 9315 MeV
17. The mass of a‘neutron is almost qual to A wtoi T B

mass of: % : g

310-423-1A-11000
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Note:

Vii.

viii.

iii.
iv.

vi.
vii.
viii.
ix.

Section B is compulsory. Attempt any 3 questions from Section C. 5 &
SECTION-B g@ pakmty_org %c
Write short answers to any Eight parts. 8x2=16) P

Find out an equation for determination of electric intensity due to a point charge.

Write down two properties of electric lines of force.

Describe tlie force or forces on a positive charge when placed between two plates.

(a) with similar and equal charge (b) with opposite and equal charge

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?

~ Is it possible to orient a current loop in a uniform magnetic field such that loop will not tend to rotate? Explain.

What should be the orientation of a current carrying coil in a magnetic field so that torque acting upon the coil is
(a) maximum (b) minimum

Why is ‘B’ non zero outside a solenoid?

What are the factors upon which sensitivity of the galvanometer depends?

If someone accidently swallows an & source and a f# source, which would be more dangerous to him. Explain it.
What do we mean by the term ‘critical mass’?

Give two dangerous causes of ultraviolet radiation.

What is the role of a moderator in a nuclear reactor?

Write short answers to any Eight parts. 8x2=16)

What are difficulties in testing whether the filament of a lighted bulb obeys Ohm’s law?
Explain why the terminal potential difference of a battery decreases when the current drawn from it is increased?

A voltmeter is connected across the terminals of a cell in open circuit. h..- s it measure emf or terminal potential

difference, Explain.
When 20 volts are applied to an A.C circuit having impedance of 106
How the reception of a particular radio station is selected on yo e
Ina R—L circuit, will thc current lag or Iear.l the voltage? lll strate

ur answer by vector diagram.
rce is suitable for permanent magnet?
Does basnc crystalline structure change with doping i o onductor? Explain with diagram,

What is the net charge on an n-type or a p-typ ’3’ :
The anode of a diode is 0.2V positive withifgspect to its cathode. Is it forward biased?
What is meant by open loop gain of an@petafional amplifier?

Wnte short answers to any Six pirts. (6x2=12)

At
Can a D.C motor be turned into a D.C generator? What charges are required to be done?
What are the measurements on which two observers in relative motion will always agree upon?
Why don’t we observe a Compton effect with visible light?
What is the advantage of “NAVSTAR” navigations system?

How does K, X-rays differ from K, X-rays?

Find the speed of the electron in the first Bohr orbit?
Can the electron in the ground state of hydrogen absorb a photon of energy 13.6 eV and greater than 13.6 eV?

SECTION-C

Note:- Attempt any Three questions. Each question carries Eight (8) Marks (8 x 3=24)

5.(a)
(b)

6.(a)
(b)

7.(a)
(b)

8.(a)
(b)
9.(a)
(b)

Define emf and terminal potential difference. Derive a relation between them. Interpret the equation E=IR+Ir
also. (1+3+1) =

Two point charges, ¢, =—1x10°C and ¢, =+4x107°C are separated by a distance of 3m. Find and justify the
zero-field location.
State Ampere’s law. Write its mathematical form and apply it to find the magnetic field inside the solenoid.

Two coils are placed side by side. An emf of 0.8V is observed in one coil when the current is changing at the rate
of 200 As™ in the other coil. What is the mutual inductance of the coils?

Describe the behaviour of A.C signal through an inductor with vector diagram and graphical representation.
In the given circuit, there is negligible potential drop between B and E. if Vee=9v
S =100, then calculate, (i) base current  (ii) collector current. §00KQ=RB § Re=100011

E

What is doping? Explain formation of n-type and p-type semiconductor.
What is the mass of a 70 kg man in a space rocket travelling at 0.8C from us as measured from Earth?

What are continuous x-rays inner shell transition? Describe the properties and use of x-rays.
If ‘: U decays twice by & -emission, what is the resulting isotope?
Please visit for more data at: www.pakcigrore3-1a-11000
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SECTION-A
Q.1 Questions A B C D
Power factor in resistive circuit when A.C 1
1. | : 7 Zero 1 =
is passing will be: 72= \
5 | Power dissipation in pure inductor circuit VI VIcosd v \(
over the cycle is: R N
The number of different crystal systems
3. | based on the geometrical arrangement of 5 7 & 3 9
their atoms is:
. . U
4. ‘SP?; (i);? diode can turn its current ON'and | o0 cecond | Milli second &nds 100 second
5. | Current gain of transistor is of the order of: Decimal L Thousands 10
o . Wavelength |Velocity of light
6. | Energy of a photon is independent of: of light 55 & maiinin
7 Photoelectric effect is explained by Wave front | Simple waves
" | considering light as: . having energy
Energy of electron in the infinite orbit\af;
8. hydrogen stom is: \ -13.2¢eV 34eV Zero
: : 5 Less than Less than Less than
9. | Size of quark is of the ordérof: 10" m 10~ m 10°m 10~
10 It is very difficult to dispose 0 Long half life | High energy | Uncontrolled | Fast chemical
* | waste due to: chain reaction reaction
5 Eli;f;c;gggozt;%r;cnc?l S h' 18 lees Eddy current | High current | Low current | Low voltage
12. | V84 is ¢ Joule Watt Henry Newton
A onefoulohp gharge of mass one gram is
13. | ingelecttic fid of INC™, acceleration will | 100ms™ 1000 ms™ 1ms™ 10ms™
flux thro 2%
a e-c ux : ugn.h area. 5m°k due to 15Wb 10Wb 30Wb Zero
etic field 3/ + 2/ tesla is:
wire of length / and resistance R is cut R R R
15. | into three equal pieces and twisted. R e e -
Equivalent resistance will be: 3 9 4
16. | Shape of Gaussian surface should be: Closed Spherical Circular Box type
17. | Toner is given: Positive Negative Conventional No
charge charge current charge
307-422-A-11900 * K %k
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2.  Write short answers to any Eight parts. (8x2=16)

i.  What are the factors upon which electric flux depend?
ii. Define Electron Volt. Prove that 1eV =1.6x107"J .
ili.  Suppose that you follow an electric field line due to a positive point charge. Do electric field and the potential
increase or decrease?
iv. Do electron tend to go to the region of high potential or low potential?
v.  Can an electron at rest be set in motion with a magnet?
vi. How can you use a magnetic field to separate isotopes of chemical element?
vii.  If a charge particle moves in a straight line through some region of space, can you say that magnetic field in that
region is zero?
viii. Write down main parts of CRO.
ix. What are Hardons and Leptons? Explain with examples.
X. What is meant by dose of radiation? Give its unit.
xi. If someone accidently swallows an 0.—source and B—source which would be more dangerous to him? Explain why?

xii. A particle which produces more ionization is less penetrating. Why?

3. Write short answers to any Eight parts. B8x2=16)
i. Distinguish between the conventional current end electronic current.
ii. How can you use a rheostat as a variable resistor in a circuit?
iii. Why does the resistance of a conductor rise with temperature?
iv.  An AC voltmeter reads 250V. What is its peak value? @
v.  Define Modulation with its types.
vi. How many times per second will an incandescent lamp reach maxi u@i liance when connected to a S0Hz source?
vii. Define Curie Temperature. What is curie temperature for iron O
viii.  Differentiate between donor atoms and acceptor atoms. @
iXx. Definetheterms (a) Elastic limit (b) Yield poi %
X. Define Logic Gates.
xi.  Why ordinary silicon diodes do not emit light?
xii. The base current in a transistor is very small. W @
@ 6x2=12)

4, Write short answers to any Six pa )
n the resistance of the circuit? Does the induced current depend on the

i. Does the induced emf in a circuit d
resistance of the circuit?
ii. Does the induced emf always crease the magnetic flux through a circuit?
iii.  Write two methods for det the induced emf in a loop.
iv.  State Faraday’s law of electromagnetic induction and write its mathematically expression.
v.  What happens to total radiation from a black body if its absolute temperature is doubled?
vi. Why do not we observe a Compton effect with visible light?
vii.  Distinguish between general and special theory of relativity?
viii.  Distinguish between stimulated and spontaneous emission.
ix. What is meant by line spectrum? Explain how line spectrum can be used for identification of elements?

SECTION-C
(Each question carries Eight (8) Marks)
5. (a) What is Wheatstone bridge? How it can be used to find the unknown resistance? 5

(b) A particle having a charge of 20 electrons on it falls through the potential difference of 100 volts. Calculate the 3
energy acquired by it in electron volt(e V).
6. (a) Describe how charge to mass (%},) ratio of an electron can be determined by projecting it perpendicular to a magnetic field. 5

(b) Two coils are placed side by side. An emf of 0.8V is observed in one coil when the current is changing at the rate of 3
200A4s™"in the other coil. What is the mutual inductance of the coils?

7.(a) Describe the A.C through a R-C series circuit. 3
(b) Calculate gain of non-investing amplifier as shown in given figure. 3
8.(a) Define Compton Effect. Find the expression for Compton shift. Draw its scattering diagram and label it. 5
(b) 1.25cm diameter cylinder is subjected to a load of 2500 Kg. Calculate the stress on the bar in mega pascals. 3
9. (a) What is nuclear fission? Explain fission chain reaction in detail. 5
(b) The wavelength of K X-ray from copper is 1.377x107'°m . What is the energy difference between the two levels 3

from which this transition results? .
Please visit for more data at: www.pakC|ty.orgo,_422_A_1_1m
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SECTION-A
Q.1 Questions A B C D
1 Photons emitted in inner shell transition | Continuous | Discontinuous | Characteristics
| are: X-rays X-rays X-rays
2. | The value of Wien’s constant is: 2.9%10” mk 2.9%x10°mk 2.9%10%m
Platinum wire becomes yellow at a 5 . o °
3- | temperature of: 900°C 500°C &‘1& 1300°C
A device which used for the conversion of - ; 2 .
4. LA Cinto D.C tuealled: An oscillator Detector v fier Rectifier
k]
The value of potential barrier for Silicon
% at room temperature is: Y “'-».: _ 05V 09V
o
P
6. | The S.I unit of stress is same as that of: Force d&b ~ Momentum Work
7. | The mean value of A.C is: " 0 I L
At high frequency the value of rea ) >
& of a capacitor in A.C circuit wil e Large Infinite
9. | Energy density in induct ven YT i Lt 15 1B
: nergy density in induc iven Ry: 2n, 2, 28, 2 h

nt carrying Electric Magnetic Gravitational Nuclear

1. field field field field

Y ( :
10. | The application of mun%'o S a: D.C motor Radio Television Transformer
is ac
i it i a.

12. ich gn§has Yeast'resistance? Galvanometer Ammeter Voltmeter Ohmmeter

13. tgr n 2 sec. the current in 10A 2.5A 2.5mA 2.5pA

m\ clectric intensity due to an infinite E= E= g2 F=_]

" jptheet of positive charge is: 2t, € € 25¢,
15. | Which one is photoconductor? Copper Selenium Mercury Aluminium
16. | Half life of Uranium —239 is: 26.5 minutes | 24.5 minutes | 25.5 minutes | 23.5 minutes

17 The binding energy per nucleon is

I —.d Helium Iron Polonium Radium

s 08-422-A-9210 % k% %
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SECTION-B Sahiwal Board-2
2. Write short answers to any Eight parts. B8x2=16)
i.  What is the function of drum in photocopier?
ii.  Prove that electric intensity and potential gradient has same unit.
iii. Do electrons tend to go to region of high potential or of low potential?
iv.  Electric lines of force never cross. Why?
v.  How direction of magnetic field is determined in a current carrying long wire?
vi. Provethat NA™'m™ =Wbm™ . Justify your answer.
vii. ~ Why the resistance of an ammeter should be very low?
viii. Is it possible to orient a current loop in a uniform magnetic field such that the loop will not tend to rotate?
ix.  Which radiation dose would deposit more in the body (a) 10mGy to hand or (b) ImGy to entire body?
x.  What do you understand by background radiation? Write two sources of these radiation.
xi.  What will be the charge on bottom, bottom and bottom quark combination baryon?
xii.  Differentiate between thermal and fast reactors.
3. Write short answers to any Eight parts. 8x2=16)
i. A potential difference is applied across the ends of a copper wire. What will be effect on the drift velocity of free
electrons by (a) increasing potential (b) decreasing the length and the temperature of the wire?
ii.  Why does the resistance of a conductor rise with temperature?
iii. Differentiate between the terminal potential and emf on the basis of open and closed circuit,
iv.  How does doubling the frequency affect the reactance of (a) an inductor (b) a capacitor?
v. What is meant by A.M and F.M? @
vi. A sinusoidal current has peak value of 14.14A. what will be its rms vafie
vii.  Explain, why the ball comes to its original size when stress is remo @
viii. Differentiate between steel and soft iron on the basis of h {oop area,
ix. Distinguish between crystalline, amorphous and polyme@
X.  What is the net charge on n-type or a p-type substance@
xi. Why the base current in a transistor is very small?
xii. What are sensors? Explain how Light Depend enf Resistance (LDR) works as sensor of light.
4.  Write short answers to any Six pa Q (6x2=12)
i.  On what factors the self-inductance of ¢ coil Jepends?
ii. What is the principle of an electricganerator?
ili. Four unmarked wires emerge a transformer. What steps should you take to determine the turns ratio?
iv. How would you position bp of wire in a changing magnetic field so that there is no emf induced in the loop?
v.  Why do not we observe Coippton Effect with visible light?
vi.  Can pair production take place in vacuum? Explain.
vii. State uncertainty principle.
viii. How X-rays cause damage to living tissue?
ix. How can the spectrum of Hydrogen contain so many lines when Hydrogen contains only one electron?
SECTION-C
ach question carries Eight (8) Marks
S.(a) Find the charge on an electron by Millikan’s method. 5
(b) A rectangular bar of iron is 2cm by 2cm in cross-section and 40cm long. Calculate its resistance if the resistivity 3
of iron is 11x107°Qm
Derive the expression for force on moving electric charge in a uniform magnetic field. Also determine its
6. (a) direction.
(b) A square coil of side 16cm has 200 turns and rotates in uniform magnetic field of magnitude 0.05T. If the peak 3
emf"
is 12V. What is the angular velocity of the coil?
7.(a) How power is calculated in A.C circuit? Draw circuit diagram for RLC series resonating circuit. Discuss the 5
behaviour of this circuit for A.C and also write down its properties.
(b) The current flowing into the base of a transistor is 100pA . Find its collector current I, its emitter current J, and 3
the ratio I, /I, if the value of current gain /3 is 100.
8.(a) What is meant by strain energy? How can it be determined from force extension graph? 5
(b) Assuming you radiate as does a black body at your body temperature 37°C . At what wavelength do you emit the 3
most energy?
9. (a) Discuss the nuclear fission reaction in detail. 5
(b) Compute the shortest wavelength radiation in the Balmer series. What value of n must be used? 3

Please visit for more data at: www.pakcity.orgo8-422-A-s210
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Q.1 Questions A B C D
] For an inductor connected to an A.C. leads the is in phase lags the current changes
" | source, the applied voltage: current with current & independently
The power dissipated in A.C. circuit is
2. |given by P=I, xV, cosf,in this| phase factor gain factor loss factor power factor
relation cosé is called:
3. | The curie temperature for iron is about: 100°C 750°C 900°C 1150°C
The reverse current through a 5 ; oo .
4. sevicondneton diods:is das o How of holes electrons majority carriers |minority carriers
5, |A light emitting diode emits light only OFF reverse Kased | forward biased |  unbiased
when it is:
hA S v/‘t
6. | Momentum of photon is given by: - N O i) LA 4
€ S £ s 4
Compton shift equals the Compton A
7. | wavelength, if the scattered X-ray 90° 60° 45°
photons are observed at: @
Orbital angular momentum of an electro ?\“"
8. |in the allowed stationary orbitl\c® ol ... . d ol
hydrogen atom is given by: . =5 e nh wh
9. | The unit of decay con m S m™ S
10. | Total number of quarks is: 3 4 5 6
Self inductance of a solenoid having
length "I" number of turns per unit length 3 Al 2 5
1L "n" and area of cross-section" 4" is given wal e Hp HeF AL
by:
12. | One henry is equal to: Vs''4! Vs A Vs A Vs A™
When a charged particle is projected at
right angle to the magnetic field, the T § .
13. magnitude of the magnetic force on infinite maximum zero negligible
charged particle is:
14. ;IS'I_‘C value of permeability of free space | 4 107 gy 1yt | 4x10? Wb m | 4wx10” WA mt | 4xx107 WA
15. | SI unit of conductivity is: mho m™ Siemen Qm QK™
16. | A capacitor is a device that can: generate charge| store charge |neutralize charge| burn charge
17, Electric flux througl? a surface enclosing charge only | medium only shape of closed | medium and
a charge depends on: e 3 4 : ., surface charge enclosed
HeasSe-HSHTor-more uai(-a—ai:—wo.mﬁfpakcmﬁorg
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(SECTION-I)
y 2 ‘Write short answers to any Eight parts. 8x2=16)

i. Isit 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?
ii. Define the term time constant.

iii. How can you identify that which plate of a capacitor is positively charged?
iv. Sketch the graphs for charging and discharging of a capacitor.
Is it possible to orient a current loop in a uniform magnetic field such that loop will not tend to rotate? Explain.

vi. Suppose that a charge g is moving in a uniform magnetic field with a velocity ¥ . Why is there no work done

by the magnetic force that acts on the chargeg ?

vii. Discuss the extension of right hand rule to find the direction of magnetic force on a current carrying conductor.
viii. What is the working principle of “CRO”?

ix. Does the induced emf always act to decrease the magnetic flux through a circuit?

x. Define Faraday’s law and Lenz’s law.

xi. In a certain region the earth’s magnetic field point vertically down. When a plane flies due north, which
wingtip is positively charged?
xii. Name the factors upon which the self inductance depends.

.2

3. Write short answers to any Eight parts. (8x2=16)
i.  What is Wheatstone bridge? How can it be used to determine an unknown resistance?
ii. Why does the resistance of conductor rise with temperature? @
iii. State Kirchhoff’s current and voltage rule.
iv. Name the device that will permit flow of alternating current but ¢ direct current.
v. How many times per second will an incandescent lamp r imum brilliance when connected to a
50 Hz source? %

vi. Define impedance and write its unit.
vii. What is meant by strain energy? How can it be d¢
viii. Write a short note on superconductors.
ix. Define elastic limit and yield point.
X. Why a photo diode is operated in r
xi. Why is the base current in a tra
xii. What is the principle of vi

©

ermined from the force-extension graph?

&ed state?

(6x2=12)
i.  What is condition for pair production?
ii. Give two statements of uncertainty principle and write its mathematical forms.

iii. Ifan electron and a proton have the same de Broglie wavelength, which particle has greater speed?
iv. What is the biological effect of X-rays?

v. What do you mean when we say that atom is excited?
vi. Define mass defect and binding energy.
vii. Show that 1# =931 MeV -

viii. A particle which produces more ionization is less penetrating. Why?
ix. Why heavy nuclei are unstable?

(SECTION-IT)
(Each question carries Eight (8) Marks)
5. (a) Describe the experiment for determination of charge on an electron by Millikan’s oil drop method.

(b) The resistance of an iron wire at 0°C is 1x10Q. What is the resistance at 500°C, if the temperature
coefficient of resistance of iron is 5.2x10”° K™ ?

6. (a) Explain construction, working and uses of Cathode Ray Oscilloscope.

(b) A metal rod of length 25cm is moving at the speed of 0.5ms™ in the direction perpendicular to a
0.25 T magnetic field. Find the emf produced in the rod.

7. (a) Explain transistor as an amplifier and derive a relation for its gain.

(b) Find the value of the current flowing through a capacitance 0.5 #F when connected to a source of
150 V at 50 Hz.

8. (a) Explain energy band theory of solids. How does it help to distinguish between conductors, insulators
and semiconductors?

(b) If 22U decays twice by a-emission, what is the resulting isotope?
9. (a) What is inner shell transitions? Explain the production of X-rays.

(b) Whatis the de Brogljg wavelcujelhofap sipRt PR STt RRFEY 154905 org
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fill that circle in front of that question number with marker or pen. Cutting or filling two or more circles will result in
zero mark in that question.
Frequency range in FM is:

(A) 540 KHz to 1600 KHz (B) 1000 KHz to 1600 KHz (C) 540 Mlizto 1600 MHz (D) 88 MIlzto 108 MHz
Yttrium barium copper oxide (¥YBa,Cu, O;) is superconductor at temperature:

(A) 163 K (B) 77K (C) 42K (D) 125K

If R =10kQ and R, =100k<2, then gain of inverting amplifier is :

(A) -1 -10 (©) (D) 1
A p-n junction cannot be

(A) amplifier rectified (C) D) LED
The angle of scatiering for which the Compuun snift is maximumpud :

(A) 180 (B) 90° <) 45° (D) 0

If temperature is doubled for a black body, then energy radialed per se er unit area becomes:

(A) L8 times (B) L times (C) times {D) 16 times
2 4 %@ 16
In spectrum of hydrogen, bracket series lies in : @O%{\\{?
(A) ultraviolet region (B) visible mgio% (C) infrared region (D) X-rays region
Half life of radium-226 is:
(A) 1620 years (B) ays (C) 2.5 days (D) 23.5 minutes

Binding cnergy per nucleus is for:

(A) Helium [ron () Radium D) Polonium
The number of electrons inone coulomb charge are cqual to:

(A)  1.6x107" (B) 6.02x107" (C) 6.25x10% (D)  6.25x10"®
What is the force on a proton piaced between two parallel plates containing equal positive charges:

(A) zero (B) 26x10°°N (C) 9x10"N (D) S5x10°N

A resistor of resistance “R” is cut into two equal parts of resistance R/2 , its resistivity becomes:

(A) half (B) remains same C) double (D) four times
Magnetic field of 0.5 T is parallel 10 vector area of 1m® of a coil, flux through the coil is :

(A) zero (B) 5 web (89 0.2 web (D) 0.5 web

The brightness of spot in CRO is controlled by:

(A)  cathode (B) anode ©) grid (D) deflecting plates
The principle of an electric generator is based upon:

(A) Ampere’s law (B) Faraday's law (C) Coulomb’s law (D) Kirchhoffs law

Energy stored in the inductor is in the form of :
(A) electrical energy  (B) magnetic energy (C) kinetic energy (D) chemical energy

In a three phase A.C generator, if the phase of first coil is 0" , then the phase of other two coils will be:

(A) 120° and 120° (B) 120" and 160° (C) 120" and 240" (D) 120" and 360°
311 =419-20,000  *»»
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Note

®

Section I is compulsory. Attempt any 3 questions from Section IT.
( Section -1)
Write.shurt answers to any Eight parts. (8x2=16)
A particle carrying a charge of 2 ¢ falls through a potential difference of 3.0 V. Calculate the energy

acquired by it. 2 -
Write four propertics of electric field lines. c@ pa kcity.org %ﬂ

How can you identify that which plate of a capacitor is positively charged?
Do electrons tend to go to region of high potential or of low potential?
State Ampere’s Law and write its formula.

Define Lorentz force and write its equation,

Why does the picture on a T.V screen become distorted when a magnet is brought near the screen?
Why the resistance of an ammeter should be very low?

State Faraday Law of electromagnetic induction.

Define the term Henry.,
Does the induced e.m.f always act to decrease the magnetic flux through a circuit?

A¢

Show that ¢ and E have the same units.

Write short answers to any Eight parts. (8x2=16)

How many electrons pass through an electric bulb in one minute if the 300 mA current is passing through it?
Define drift velocity and also write its value at room temperature.

What are the difficulties in testing whether the filament of a lighted bulb obeys Ohm’s Law?

What is the principle of generation of electromagnetic waves?

Name the device that will (a) permit flow of direct current but oppose the of alternating current

(b) Permit flow of alternating current but not the dircct current.

A choke coil placed in series with an electric lamp in an A.C circuit the Jamp to become dim.

Why is it s0? A variable capacitor added in series, in this circui adjusted until the lamp glows with normal
brilliance. Explain how this is possible. O %

What do you mean by hysteresis and hysteresis loss?
How would you obtain N-type and P-tvpe materia
What do you mean by curie temperature? Write
The anode of a diode is 0.2 v positive with
Why a photo diode is operated in reverse bi

silicon? Illustrate it by schematic diagram,
temperature of iron.

its cathode. Is it forward biased?

state?

R4 ification?

Write short answers to any Six pdris (6x2=12)

As a solid is heated and b @‘- glow. Why does it first appear red?

What is the condition of pairproduction? Briefly explain.

What are the advantages of lasers over ordinary light:

What is meant by CAT — Scanner?

What do we mean by critical mass?

What fraction of a radicactive sample decays after two half - lives have elapsed?

What is the use of nuclear reactor and draw its diagram.

Define decay constant and write its unit.

Section -

Attempt any three (3) questions: (3 x 8=24)
What is Wheatstone Bridge? How it is used to determine the unknown resistance? (5

A particle having a charge of 20 electrons on it falls through a potential difference of 100 vell. Calculate the
energy acquired. ’ 3)
Derive the expression for torque on the current carrying coil in uniform magnetic field. (5)

A square coil of side 16 cm has 200 turns and rotates in uniform magnetic field of magnitude 0.05 T,

If the peak e.m.f is 12 v, what is the angular velocity of the coil? 3)

What is operational amplifier? Derive the relation for the gain of an inverting amplifier. (5 _
A 10mH, 20 coil is connected across 240 v and 180/ 7 Hz source. How much power does it
dissipate? (3)
State the special theory of relativity with two postulates and explain any two results. (5) .
A steel wire 12 mm in diameter is fastened to a log and is then pulled by tractor. The length of steel wire
between the log and tractor is 1 1m. A force of 10000 N is required to pull the log. Calculate (a) the stress

in the wire and (b) the strain in the wire (£ = 200x10° Nm™) (¢) How much does the wire stretch

when the log is pulled. (3)

State postulates of Bobr's model of the hydrogen atom and then show that hydrogen atom has

quantized radii. (5)

A sheet of lead 5.0 mm thick reduces the intensity of a beam of y — rays by a factor 0.4.

Find half value thickness of lead sheet which will reduce the intensity to half of its initial value.  (3)
311-419- 20,000
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