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SAMPLE QUESTION PAPER (GROUP-A)
CLASS: XII
SESSION: 2023-24

SUBJECT: PHYSICS (THEORY)
Maximum Marks: 70 Time Allowed: 3 hours.

General Instructions:

(1) There are 33 questions in all. All questions are compulsory.

(2) This question paper has five sections: Section A, Section B, Section C, Section D and Section E.

(3) All the sections are compulsory.

(4) Section A contains sixteen questions, twelve MCQ and four Assertion Reasoning based of 1
mark each, Section B contains five questions of two marks each, Section C contains seven
questions of three marks each, Section D contains two case study-based questions of four
marks each and Section E contains three long answer questions of five marks each.

(5) There is no overall choice. However, an internal choice has been provided in one question in
Section B, one question in Section C, one question in each CBQ in SectionD and all three
questions in Section E. You have to attempt only one of the choices insuch questions.

(6) Use of calculators is not allowed.

(7) You may use the following values of physical constants where ever necessary

i.c=3x108m/s ii. me = 9.1 x10-31 kg

iii.e=1.6x101°C iv.po=4mx 107 TmA-1

v.h=6.63x10-34]s vi. €0 = 8.854 x10-12 C2N-1m-2

vii. Avogadro’s number = 6.023 X 1023 per gram mole

SECTION-A

1. An electric dipole is placed antiparallel in uniform electric field can experience -
(a) A force but not a torque
(b) A torque but not a force
(c) Always a force and a torque
(d) Neither a force nor a torque.
2. Two capacitors of 3 pF and 6 pF are connected in series with a battery of P.d. 12 V. The P.d.
across 3uF and 6pF capacitors respectively will be:
(a)8V,4V (by6Vv,6V (c)4Vv,8V (dov,3V
3. A metallic plate exposed to white light emits electrons. For which of the following color of
light, the stopping potential will be maximum?
(a) Blue (b) Yellow  (c) Red (d) Violet
4. When alpha particles are sent through a thin gold foil, most of them go straight through
the foil, because
(@) alpha particles are positively charged
(b)  the mass of an alpha particle is more than the mass of an electron
(c)  mostof the part of an atom is empty space
(d) alpha particles move with high velocity

5. An electron is moving along positive x-axis in a magnetic field which is parallel to the positive
y-axis. In what direction will the magnetic force be acting on the electron?
(a) Along -x axis (b) Along -z axis (c) Along +z axis (d) Along -y axis



6. The relative magnetic permeability of a substance X is slightly less than unity and that of substance
Y is slightly more than unity, then

(a) Xis paramagnetic andY is ferromagnetic
(b) Xisdiamagnetic and Y is ferromagnetic
(c) XandY both are paramagnetic

(d) Xis diamagnetic and Y is paramagnetic

7. An ammeter of resistance 0.81 ohm reads up to 1 A. The value of the igiglshunt to increase the range

to 10 A is-
(a) 0.9 ohm (b) 0.09 ohm (c) 0.03 ohm (d) 0.3 ohm

8. The SI unit of inductance is the henry. It can be written as-
(a) weber/ampere (b) volt-second/ampere (c) joule/(ampere)? (d) ohm-second

9. The large-scale transmission of electrical energy over long distances is done with the use of
transformers. The voltage output of the generator is stepped-up because d
(a) decrement of current (b) decrement of current and voltage both

(c) Increment of current (d) Increment of current and voltage both

10. Two monochromatic light beams intensities of I and 4l are superposed. The maximum and
minimum possible intensities In the resulting beam are-

(a) 5Tand 1 (b) 5T and 3I (c)9land I (d) 91 and 31.

11. An electron enters a uniform magnetic field with speed v. It describes a semicircular path and
comes out of the field. The final speed of the electron is-

(a) zero (b) v (c)v/2 (d) 2v

12. Which state of triply ionized beryllium (Be *** ) has the same orbital radius as that of the ground
state of hydrogen?
(a) n=1 (b) n=2 (c)n=3 (d) n=4
For Questions 13 to 16, two statements are given -one labelled Assertion (A) and other
labelled Reason (R). Select the correct answer to these questions from the options as given
below.
a) Ifboth Assertion and Reason are true and Reason is correct explanation of Assertion.
b) If both Assertion and Reason are true but Reason is not the correctexplanation of
Assertion.
c) IfAssertion is true but Reason is false.
d) Ifboth Assertion and Reason are false.

13. Assertion: If the temperature of a semiconductor is increased then it’s resistance
decreases.
Reason: In a semiconductor the energy gap between conduction band and valence
band is very small.



14. Assertion: A white light source is used in interference experiment forms only bright and

dark fringes.
Reason: Width of fringe is inversely proportional to the wavelength of the light used.

15. Assertion: In Photoelectric effect saturation current increases with the increase in
frequency of incident light.

Reason: Energy of incident photons increases with increase in frequency and as a result

current also increases.
16. Assertion: The work done to move a charge on an equipotential surface may not be zero.
Reason: The work done does not depend on quantity of charge to be moved.

SECTION-B
17. An alpha-particle and a proton are accelerated from the state of rest through the same potential

difference V. Find the ratio of de Broglie wavelengths associated with them.

18. A converging and a diverging lens of equal focal lengths are placed co-axially in contact. Find the
power and the focal length of the combination.

19. V-I graph for a metallic wire at two different temperature Tq and T is shown in the figure. Which

of these two temperatures is higher? Justify your answer.
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20. With the help of a circuit diagram explain the use of PN junction diode as a half wave rectifier.
21. State the condition for total internal reflection. Calculate the speed of light in the medium whose
critical angle is 459.

OR
The image of a candle is formed by a convex lens on a screen. The lower half of the lens is painted black
to make it completely opaque. Draw the ray diagram to show the image formation. How will image be
different from the one obtained when the lens is not painted black?

SECTION-C
22. Draw the graph showing variation in Binding Energy per nucleon versus mass number and explain

the phenomenon of nuclear fusion and fission by using it.
23. The electric field components in the fig. shown are Ex = a x %, Ey = Ez = 0, where o = 800 N/Cm *.
Calculate-

(a) the electric flux through the cube (b) the charge within the cube. The side of cube a= 1 m.
»
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24. How long an electric lamp of 100 W can be kept glowing by fusion of 2.0 kg of deuterium? The
fusion reaction can be taken as:
1H2 +1H? — 2He3+n+ 3.2 MeV

25. Using Kirchhoff’s law, calculate the value of electric current 14, I and I3 in the given network.

A P C
30 2Q 50
B Q D

26. A uniform magnetic field exists normal to the plane of the paper over a small region of space. A
rectangular loop of conducting wire is slowly moved with a uniform velocity across the field as shown.
Draw the graph showing the variation of (i) magnetic flux linked with the loop and (ii) the induced
e.m.f. in the loop with time and justify.
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27. 1dentify the part of the electromagnetic spectrum which is :
(i) suitable for radar systems used in aircraft navigation.
(ii) adjacent to low frequency end of the electromagnetic spectrum
(iii) produced in nuclear reactions.
Write the name of sources from which these can be obtained.
28. Two long straight parallel current carrying conducting wires are kept ‘a’ distant apart in air.The
direction of currents in both the wires are same. Find the magnitude of force per unit length. Hence
define 1 Ampere.

OR
By using Biot-Savart law derive the expression of magnetic field intensity at the axis of a current
carrying circular coil. If magnetic field at the center a current carrying coil is 16 T, calculate its value
along the axis of same coil at a distance V' 3 times of the radius of coil.

SECTION-D

Case Study Based Questions
29. Read the following paragraph and answer the questions that follow.
Light Emitting Diode: It is a heavily doped p-n junction which under forward bias emits spontaneous
radiation. The diode is encapsulated with a transparent cover so that emitted light can come out. When
the diode is forward biased, electrons are sent from n — p (where they are minority carriers) and holes
are sent from p — n (where they are minority carriers). At the junction boundary, the concentration of
minority carriers increases as compared to the equilibrium concentration (i.e., when there is no bias).
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Thus, at the junction boundary on either side of the junction, excess minority carriers are there which
recombine with majority carriers near the junction. On recombination, the energy is released in the
form of photons. Photons with energy equal to or slightly less than the band gap are emitted. When
the forward current of the diode is small, the intensity of light emitted is small. As the forward current
increases, intensity of light increases and reaches a maximum. Further increase in the forward current
results in decrease of light intensity. LED's are biased such that the light emitting efficiency is
maximum The V-I characteristics of a LED is similar to that of a Si junction diode. But the threshold
voltages are much higher and slightly different for each color. The reverse breakdown voltages of
LED's are very low, typically around 5 V. So, care should be taken that high reverse voltages do not
appear across them. LED's that can emit red, yellow, orange, green and blue light are commercially
available.

1. LEDisa:
(A) Lightly doped p-n junction diode. (B) Heavily doped p-n junction diode.
(C) Moderately doped p-n junction diode. (D) Two back-to-back p-n junction diodes.
2. LED emits light:
(A) when reversed biased (B) When forward biased.

(C) When forward or reverse biased (D) When heated.
3. During recombination at the junction, emitted photons have:

(A) Energy greater than the band gap. (B) Energy equal to or slightly less than the band gap.

(C) Energy which has no relation with the band gap. (D) Very low energy compared to band gap.
4. Threshold voltage of LED is:

(A) lower compared to other p-n junction diodes and slightly different for each color.

(B) Higher compared to other p-n junction diodes and slightly different for each color.

(C) Higher compared to other p-n junction diodes and same for all colors.

(D) lower compared to other p-n junction diodes and same for all colors.

OR

The reverse breakdown voltages of LED's are:

(A) very low and typically around 0.5V. (B) very low and typically around 5 V.

(C) very high and typically around 50 V.  (D)very low and typically around 0.05 V.

30. Jimmy and Johnny were both creating a series of circular waves by jiggling their legs in water. The
waves form a pattern similar to the diagram as shown. Their friend, Anita, advised Jimmy and Johnny
not to play with water for a long time. She then observed beautiful patterns of ripples which became
very colorful. When her friend Latha poured an oil drop on it. Latha, a 12th standard girl, had explained
the cause for colorful ripple patterns to Anita earlier.




(i) Name the phenomenon involved in the activity

(a) Reflection (b) Refraction  (c) Interference (d) Polarization
(i)  Asurface over which an optical wave has a constant phase is called.

(a) Wave (b) Wavefront (c) Elasticity (d) None of these
(iii)  Which of the following is correct for light diverging from a point source?

(a) The intensity decreases in proportion for the distance squared.

(b) The wavefront is parabolic.

(c) The intensity at the wavelength does depend of the distance.

(d) None of these.
(iv) The phenomena which is not explained by Huygens'’s construction of wavefront

(a) reflection  (b) diffraction (c) refraction (d) origin of spectra

OR

Huygens’s concept of secondary wave
(a) allows us to find the focal length of a thick lens (b) is a geometrical method to find a wavefront
(c) is used to determine the velocity of light (d) is used to explain polarization

SECTION-E

31. (a) With the help of a diagram explain the working principle and construction of AC generator. Hence, obtain an
expression for the instantaneous value of the emf generated. Plot the graph between generated alternating emf
and time.

(b) The primary coil of an ideal step-up transformer has 100 turns and transformation ratio is also
100. The input voltage and power are 220 V and 1100 W respectively. Calculate

(i) the number of turns in the secondary coil (ii) the current in the primary coil
(iii) the voltage across the secondary coil (iv) the current in the secondary coil
OR

(a) A series LCR circuit is connected to an ac source. Draw its phasor diagram and by using it derive an
expression for the impedance of the circuit.

(b) A sinusoidal voltage V = 200 sin 314 t is applied to a resistor of 10QQ resistance. Calculate-

(i) rms value of voltage  (ii) rms value of current (iii) power dissipated as heat in watt

32. (a) Derive an expression for electrostatics potential energy of an electric dipole placed in uniform
electric field obliquely. Draw diagram showing electric dipole in- (i) stable & (ii) unstable equilibrium.
(b) An electron is taken from a point at - 20 V potential to another point at -10 V. calculate the amount
of work done in eV.
OR
(a) A4 pF capacitoris charged by a 200 V supply. The supply is then disconnected and the charged
capacitor is connected to another uncharged 2 uF capacitor. How much electrostatic energy of
the first capacitor is lost in the process of attaining the steady situation?

(b) A parallel plate capacitor is charged by a battery. When the battery remains connected, a
dielectric slab is inserted in the space between the plates. Explain with reason what changes if
any, occur in the values of-

(i) electric field strength between the plates(ii) charge on the plates (iii) energy stored in the capacitor?
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33. (a) A thin convex lens having two surfaces of radii of curvature R1 and Rz is made of a material of
refractive index nz. It is kept in a medium of refractive index n1 . Derive, with the help of ray diagram
the lens maker formula when a point object placed on the principal axis in front of a radius of curvature
R1 produces an image [ on the other side of the lens. (n2>n1)

(b) A prism is made of glass of unknown refractive index. A parallel beam of light is incident on a face
of the prism. By rotating the prism, the minimum angle of deviation is measured to be 402. What is the
refractive index of the prism. Now this prism is placed in water (refractive index 1.33), predict the new
minimum angle of deviation of prism in water. The refracting angle of prism is 602.

[sin 50° =.7660, sin35° =.576].

OR
(a) A converging lens of focal length 6.25 cm is used as a magnifying glass. If the near point of the
observer is 25 cm from the eye and lens is held close to eye, calculate (i) the distance of the object from
the lens (ii) angular magnification (iii) angular magnification when final image is formed at infinity.

(b) An equi-convex lens with radii of curvature of magnitude r each, is put over a liquid layer poured
on top of a plane mirror. A small needle, with its tip on the principal axis of the lens, is moved along
the axis until its inverted real image coincides with the needle itself. The distance of the needle from
the lens is measured to be ‘a’. On removing the liquid layer and repeating the experiment the distance
is found to be ‘b.” Obtain a formula for the refractive index of the liquid in term of given variables.

= AR o
I
T TN :
-ﬁ\ | /}_ _y Liquid
THE END
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Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8
D A D C B D B A
Q9 Q10 Q11 Q12 Q13 Q14 Q15 Q16
A C B B B D D D
17. Formula used A=h /V2IMEV ......cooeveeececeeieceeere s cee s sesensses s sssssens s ses s sses 1M
J N W A A 1M
18. Formula of POWer P = P1 + P2 oo e e (0.5M)
P =0 D it e b e e st e srne s (0.5 M)
Formula of focal length f=1/f1+ 1/f2 cceovrviiiiiiis (0.5M)
£ = INFINIEE cooiitiii e (0.5M)
19.  Slope of I-V graph = 1 /R ..o e 1M
7 PP PP RV RTPPTPPRPIIN 1M
20.  Circuit diagram of HWR ... e e e e e e e 1M
Correct Explanation of HWR ..o e s e e 1M
21.  Condition for total internal reflection..........ccccoe e 1M
Calculate the speed of light =2.12X 108 mM/S .oeoeriiiiiiic e 1M
OR
0 L= o3 = U o USSR 1M
Intensity Will deCreaSe. .......ccvvueiie i e e 1M
22. Graph between Binding Energy per nucleon versus mass number..................... 1M
Correct explanation of nuclear fusion and fission.........cccoceverrieeriiercieenn. (1M + 1M)
23. Formula of electric fIUX ......ccooiiiiii it e e e 0.5M
Calculation of total flux =0 5/2 (V2=1) c....cevveerereeismreriesssesesssissssesssssssssssssssssssssssssesssssssnen 1M
Formula of electric charge .........ccov i 0.5M
Calculation of electric charge = q=3x1072C (APPIrOX.) .cerrererrerererrenerererrensseseees sesreessenn 1M

24. Given, the power of an electric lamp is 100 W and the mass of deuterium is 2.0 kg.
The fusion reaction is represented as,
HZ + HZ - HeZ+n+3.27 MeV.
1mole of deuterium has a mass of 2 g and contains 6.023x 10 23 atoms. Thus, the number of atoms
in 2 kg of deuterium is given by,

n=6.023x%x 1023 x2000 =6.023x 10 26 AtOIMS .....vuereremerrrenmssrensssssnsssssssssssesssnsssssnns LIV



When two atoms of deuterium fuse together, then 3.27 MeV energy is released as shown in the above

reaction.

25.

26.

27.

28.

29.

Therefore, total energy per nucleus released in the fusion reaction is

E=3.272 x6.023% 10 26 MEV ....ccccsrsumrssnsmssmsssnsmssssmsssesssssns ssnssssassnssesssnans snasssas snssnssnns LVI
Substituting the value of the charge of an electron in the equation (1), we

get: E=3.272 x6.023x 1026 x1.6x 10 19 x 106 =1.576x 10 14 ]

The total time for which the electric lamp will glow is given by the equation,
t=E/P=1.576x 10 14 /100 sec=1.576x 10 12 sec

The total time in years is,

t=1.576%x 1012 60x60%24%x365 =4.9%x 10 4 ......cccscvsvinmremsmsmnsnnsms s snssssnsnssnsnnenns AM

Thus, the total time for which an electric lamp will be kept glowing by the fusion is 4.9x 10 4 years.

Each value of current carry equal marks ........cccooviiiiiinenin e 1X3 =3M
[1=18/31A, [2=66/31 A [3=48/31A
Relation Between Flux and time..........cooooi i e 0.5 M
Graph between Flux and time.........cccee e iiien s e e e e s 1M
Relation Between emf and time..........coooeriiriieinieere e e e e s 0.5M
Graph between emf and tIMe.......ccuvviceiiiieiinse e e e e 1M
(i) Microwave, Source- Special vacuum tube and etc........cccoevevvvivneriinenns (0.5M + 0.5M)
(ii) Microwave, Source- Special vacuum tube and etc........ccccovvveriiviriiinenns (0.5M + 0.5M)
(iii) gamma ray, Source- Radioactive decay, nuclear reaction etc. ............. (0.5M + 0.5M)
DT =V o L RPN 0.5M
FOrmula Of fleld ....ccooieiie e et e e e e e e s 0.5M Derivation
(0] g (0] ol SRR OPTRPRN 0.5M
Formula for force per unit length.........cccoooooiiiiin i 0.5M
DT 00N (o) s W ) N 1 TP 1M
OR
| = o4 ) o o R 1M
Derivation for MF at the axis of current carrying coil..........ccccoocoiiiiiiinn i 1M correct
calculation of value at the axis, B=2 TeSla ....cooveivreeiiiei e e e 1M
() 1 2 OOV UPUPTRURSRPPION 1M
(07 11 2 F OOV UPUPRURSRPPIN 1M
(5 10 2 Z OOV URUPTRURSRPPITN 1M
(4) Bttt e e he et eE e e eae et e e eae s e e e e 1M
(100 3 0 = 7 PSSP 1M
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0 TR & O3 1M

(77 1 2T PPN 1M
553 7 VPPN 1M
(4) Dt e n R e e e e e e 1M
(OR) Bt e e e e e e s en e 1M
31. (a) Diagram Of AC GENerator.......cociiiiiieriiiinis i s e e e s s 0.5M
Working Principal .......cocooieiiiiii e e 0.5M
CONSEIUCTION ... ettt e e e e e 0.5M
Correct expression for generated induced emf..........cccceviiiiriiiccinin s, 1M

Correct graph plotted between emf and time.........cccccceeireiiniin e cviieneene. 0.5M

(D) NS= 10000 ...cveeeieeienieie et et er s es s e e e e e e e e e ereeneeneennens 0.5M
LPm DA e e e b s s e e e e e e e 0.5M
VS= 22000V .. et r s s e e e e e s nn e en e en s 0.5M
[S= 0.05A . oottt e n s s e e e e e s 0.5M
OR
(I 3 0= 00 e =T o oo T 1M
Correct expression for impedance ........cccccuvrivrieriieien e e e e e 1M
(D) Vims = 100V2 VOIt..o.rvoeiee et see s st eneereenesneses s s s s ss s s sessssesses 1M
Irms = LOV2 Avvvoooieiese s ees s s sttt et M
P = 2000 Wattuueie ettt st e st se e s s s s s e e e e e e e e 1M
32. (@) correct derivation for electrostatic P.E. with diagram ..........ccccccverininnnn. 2.5M
Diagram for stable and unstable equilibrium ..........cccccccoviiiiiinnnen. (0.5M + 0.5M)
(b) correct formula for work done W = q(VE-Vi ) cooveiiiiiiin e 0.5M
WOrk done W = -10€V ..ottt e e e e e e e 1M
OR
(@) COTTect fOrMUIA ....veieece e e e e e 0.5M
substitute correct values in proper SI unit.......c..ccoviceiiniieiin e 0.5M
Correct calculation with answer, energy 1oss = 2.67x1072J.....cccooiieieiciesennenn 1M
(b) (i) correct explain with reason (E will remains same) ........ccceiieiiiniccrnenne 1M
(ii) correct explain with reason (Q will increase) ...... .cooueeveevensieeren e 1M
(iii) correct explain with reason (U will increase) ........cccccvvoeeriieiiieiiecneen s 1M
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33.

(a) ray diagram for lens maker formula..........ccocoiiiiiiiir e
Correct derivation of lens maker formula ..o 2M
(b) correct formula of refractive iINdeX.......ccvcvviverriin i e e 0.5M
correct calculation of R.L = 1.532.....ccciiiiii e 0.5M
correct formula of angle of minimum deviation..........cccovviiiiiiiiiiiicnsi, 0.5M
correct calculation of angle of minimum deviation = 10 degree................... 0.5M
OR
(a) (i) calculation of object distance U = -5 CM.....cccovcvvriiriieirive s e e 1M
(ii) formula and correct calculation of M =5 ....ccooiiiiiiiiien i (0.5M + 0.5M)
(iii) formula and correct calculation of M =4 ..., (0.5M + 0.5M)
(b) Formula for net focal length of combination of 2 lenses..........ccccceoevvinenene 0.5M
Lens maker formula ........oocoooer i e 0.5M
Correct relation between R.I. and various focal length..........cccooviiiiiiinnne 1M
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SAMPLE QUESTION PAPER (GROUP-B)
CLASS: XII
SESSION: 2023-24

SUBJECT: PHYSICS (THEORY)
Maximum Marks: 70 Time Allowed: 3 hours.

General Instructions:
(1) There are 33 questions in all. All questions are compulsory.
(2) This question paper has five sections: Section A, Section B, Section C, Section D and Section E.
(3) All the sections are compulsory.
(4) Section A contains sixteen questions, twelve MCQ and four Assertion Reasoning based of 1 mark
each, Section B contains five questions of two marks each, Section C contains seven questions of three
marks each, Section D contains two case study-based questions of four marks each and Section E
contains three long answer questions of five marks each.
(5) There is no overall choice. However, an internal choice has been provided in one question in
Section B, one question in Section C, one question in each CBQ in Section D and all three questions in
Section E. You have to attempt only one of the choices in such questions.
(6) Use of calculators is not allowed.
(7) You may use the following values of physical constants where ever necessary

i.c=3x10%8m/s

ii. me =9.1 x10-31 kg

iii.e=1.6x101°C

iv.po=4mx 107 TmA-1

v.h =6.63 x10-34]s

vi. 0 = 8.854 x10-12 C2N-1m~2

vii. Avogadro’s number = 6.023 X 1023 per gram mole

Section A
1 | Amoving coil galvanometer can be converted into an ammeter by 1
(a) introducing a shunt resistance of large value in series.
(b) introducing a shunt resistance of small value in parallel.
(c) introducing a resistance of small value in series.

(d) introducing a resistance of large value in parallel.

2 | In electromagnetic waves the phase difference between electric field vector and 1
magnetic field vector is
(a) zero (b) m/2 (c)m (d) /3

3 | Acharge Q is placed at the centre of the line joining two point charges in equilibrium +q | 1
and +q as shown in the figure. The ratio of charges Q and q is

+q Q +q
- X [ —
(a) 4 (b) Y& (c) -4 (d)-1/4
4 | In the case of an inductor 1
(a) voltage lags the current by /2 (b) voltage leads the current by m/2
(c) voltage leads the current by m/3 (d) voltage leads the current by /4
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A convex lens is dipped in a liquid whose refractive index is equal to the refractive index
of the lens. Then its focal length will

(a) become zero (b) become infinite
(c) become small, but non-zero (d) remain unchanged
6 | The wavefront due to a source situated at infinity is
(a) spherical (b) cylindrical (c) planar (d) circular
7 | The photoelectric current does not depend upon the
(i) frequency of incident light
(ii) work function of the metal
(iii) stopping potential
(iv) intensity of incident light
(a) (i) and (iv) only (b) (ii) and (iii) only
(c) (iii) only (d) (ii) only
8 | A thin conducting spherical shell of radius R has a charge Q which is uniformly
distributed on its surface. The correct plot for electrostatic potential due to this
spherical shell is
) TS
<>
9 | When the number of nucleons in nuclei increases, the
binding energy per nucleon
(a) increases continuously with mass number
(b) decreases continuously with mass number
(c) remains constant with mass number
(d) first increases and then decreases with increase of mass number
10 | In semiconductors, at room temperature
(a) the conduction band is completely empty
(b) the valence band is partially empty and the conduction band is partially filled
(c) the valence band is completely filled and the conduction band is partially filled
(d) the valence band is completely filled
11

In figure given, assuming the diodes to be ideal

A R

1
—10 Vv
DZ
B

(a) D1 is forward biased and Dz is reverse biased and hence current flows from A to B.
(b) D2 is forward biased and D1 is reverse biased and hence no current flows from B to A
and vice versa.

(c) D1 and D2 are both forward biased and hence current flows from A to B.

(d) D1 and D2 are both reverse biased and hence no current flows from A to B and vice
versa.

15



12 | In a Wheatstone bridge if the battery and galvanometer are interchanged then the
deflection in galvanometer will
(a) change in previous direction (b) not change
(c) change in opposite direction (d) none of these.

Each question has 4 choices (A), (B), (C) and (D) out of which ONLY ONE is correct. So
select the correct choice :

a) assertion is true, reason is true; & reason is a correct explanation for assertion

b) assertion is true, reason is true; & reason is not a correct explanation for assertion
c) assertion is true, but reason is false.

d) assertion is false, and reason is also false

13 | Assertion : The direction of induced e.mf. is always such as to oppose the change that
causes it.

Reason : The direction of induced e.m.f. is given by Lenz’s Law.

14 | Assertion : In YDSE, if a thin film is introduced in front of the upper slit, then the fringe
pattern shifts in the downward direction.

Reason : In YDSE if the slit widths are unequal, the minima will be completely dark.

15 | Assertion : The diffusion current in a p-n junction is from the p-side to the n-side.
Reason : The diffusion current in a p-n junction is greater than the drift current when the
junction is in forward biased.

16 | Assertion :According to Huygen’s principle, no backward wave-front is possible.
Reason : Amplitude of secondary wavelet is proportional to (1 + cos 8) where 0 is the
angle between the ray at the point of consideration and the direction of secondary
wavelet.

Section B

17 | A point charge Q is placed at point O as shown in the figure. Is the potential difference
Va - VB positive, negative or zero, if Q is
(i) positive (ii) negative?

Q

P e e e = — —— i

O A B

OR
Figure shows three-point charges, +2q, -q and + 3q. Two charges +2q and -q are enclosed
within a surface ‘S’. What is the electric flux due to this configuration through the surface
IS’
+3l]| . .
18 | An ammeter of resistance 0.6 () can measure current upto 1.0 A. Calculate

(i) The shunt resistance required to enable the ammeter to measure current upto 5.0 A
(ii) The combined resistance of the ammeter and the shunt.

16



19

Two bar magnets are quickly moved towards a metallic loop connected across a
capacitor ‘C’ as shown in the figure. Predict the polarity of the capacitor with suitable
justification.

20

Name the part of electromagnetic spectrum which is suitable for radar systems used in
aircraft navigation and treatment of cancer tumours.

21

Find the ratio of radii of the orbits corresponding to first excited state and ground state
in a hydrogen atom?

Section C

22

The plot of the variation of potential difference A across a combination of three identical
cells in series, versus current is shown along the question. What is the emf and internal
resistance of each cell?

6V 1

— L

0 1A l—0y

OR
Mention the factors on which the internal resistance of a cell depends.

23

Two metallic wires of the same material have the same length but cross-sectional area
is in the ratio 1 : 2. They are connected

(i) in series and

(ii) in parallel. Compare the drift velocities of electrons in the two wires in both the
cases (i) and (ii).

24

Prove that an ideal capacitor in an a.c. circuit does not dissipate average power.

25

Define magnetic susceptibility of a material. Name two elements, one having positive
susceptibility and the other having negative susceptibility. What does negative
susceptibility signify?

26

A biconvex lens made of a transparent material of refractive index 1.25 is immersed in
water of refractive index 1.33. Will the lens behave as a converging or a diverging lens?
Justify your answer.

27

How does the fringe width of interference fringes change, when the whole apparatus of
Young's experiment is kept in a liquid of refractive index 1.3?

28

An electron and alpha particle have the same de-Broglie wavelength associated with
them. How are their kinetic energies related to each other?

Section D
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29

Read the para given below and answer the questions that follow:
Self-Induction. When a current I flow through a coil, flux linked with it is ¢ = LI, where L
is a constant known as self-inductance of the coil.

—m\—

@
(&

Any charge in current sets up an induced emf in the coil. Thus, self-inductance of a coil is
the induced emf set up in it when the current passing through it changes at the unit rate.
It is a measure of the opposition to the growth or the decay of current flowing through
the coil. Also, value of self-inductance depends on the number of turns in the solenoid, its
area of cross-section and the permeability of its core material.
(i) The inductance in a coil plays the same role as
(a) inertia in mechanics (b) energy in mechanics
(c) momentum in mechanics (d) force in mechanics

(ii) A current of 2.5 A flows through a coil of inductance 5 H. The magnetic flux
linked with the coil is
(@A) 0.5Wb  (b)12.5Wb (c) zero (d) 2Wb
(iii)The inductance L of a solenoid depends upon its radius R as
(@LxR (b)Lx1/R (c)LxR2 (d)LxR3
(iv) The unit of self-inductance is
(a) Weber ampere (b) Weberl ampere (c) Ohmsecond (d) Farad
OR
(iv)The induced emfin a coil of 10 henry inductance in which current varies from 9 A to
4 Ain 0.2 second is
(@J200V (b)250V (c)300V (d)350V

30

When the diode is forward biased, it is found that beyond forward voltage V = V, called
knee voltage, the conductivity is very high. At this value of battery biasing for p-n
junction,the potential barrier is overcome and the current increases rapidly with increase
in forward voltage. When the diode is reverse biased, the reverse bias voltage produces
a very small current about a few microamperes which almost remains constant with bias.
This small current is reverse saturation current.

(i) In which of the following figures, the p-n diode is forward biased.

1 2V
o +TY
(a) ® " (c) | (d)
" v T =

(ii) Based on the V-I characteristics of the diode, we can classify diode as
(a) bi-directional device (b) ohmic device

(c) non-ohmic device (d) passive element

18



(iii) The V-I characteristic of a diode is shown in the figure. The ratio of forward to
reverse bias resistance is

I(mA)
20|
15
10
-10 S8
. d”w\ 07 08 \’(\-_oll’)
(a) 100 (b) 106 (c) 10 (d) 106

(iv) In the case of forward biasing of a p-n junction diode, which one of the
following figures correctly depicts the direction of conventional current
(indicated by an arrow mark)?

e EeL
. 1

—

He P4 ] ; d
T () | j () @ EE

(a)

Section E

31

i)State Gauss’s Law. Derive expression for Electric field intensity at a point on axial line
of dipole.

ii) A sphere S1 of radius ri1 encloses a net charge Q. If there is another concentric sphere
Sz of radius rz (r2 > r,) enclosing charge 2Q, find the ratio of the electric flux through
S1and S2. How will the electric flux through sphere S1 change if a medium of dielectric
constant K is introduced in the space inside Sz in place of air?

i)Derive the relation for £eq when two cells of EMF €1 and €2 are connected in parallel
combination.

ii) Calculate the current drawn from the battery by the network of resistors shown in the
figure.

32

i)Define total internal reflection.

19



ii) Derive the relation between refractive index and critical angle for total internal
reflection by using suitable diagram and write the condition necessary for Total internal
reflection.
iii) A ray of light passing through an equilateral triangular glass prism from air undergoes
minimum deviation when angle of incidence is 3/4t of the angle of prism. Calculate the
speed of light in the prism.

OR
i)State Huygens’s principle and prove the laws of reflection by using it.
ii) Laser light of wavelength 640 nm incident on a pair of slits produces an interference
pattern in which the bright fringes are separated by 7.2 mm. Calculate the wavelength of
another source of light which produces interference fringes separated by 8.1 mm using
same arrangement. Also find the minimum value of the order ‘n’ of bright fringe of shorter
wavelength which coincides with that of the longer wavelength.

33

On the basis of Lenard’s and Hallwach’s observation on experiment of Photo electric
emission answer following:
i) The graph shows the variation of stopping potential with frequency of
incident radiation for two photosensitive metals A and B. Which one of the
two has higher value of work- function? Justify your answer.

1 Metal B Metal A
Stopping
potential (V)
0| VoV .
Wo Frequency of incident
e | radiation (v) —>
Wil
B 2
ii) Plot the graph between intensity of incident light and photo electric current

iii) Plot the graph between stopping potential and photoelectric current for
different frequencies (f1, f2 and f3) of incident photon at constant intensity of
light.

iv) Write Einstein’s photoelectric equation. State clearly the three salient features
observed in photoelectric effect, which can be explained on the basis of the
above equation.

Or

i) Draw Binding Energy per nucleon curve by showing regions prone to nuclear
fission and nuclear fusion.

ii) (i) In hydrogen atom, an electron undergoes transition from 2nd excited state
to the first excited state and then to the ground state. Identify the spectral
series to which these transitions belong.
(ii) Find out the ratio of the wavelengths of the emitted radiations in the two
cases.

20



Marking Scheme- Sample Paper (Group B)

1 2 3 4 5 6 8
b a d b b C C a
9 10 11 12 13 14 15 16
d b b b a b b b
17 | Clearly, 2
V, V.= |-L 9| [ 9
A Bl 4ne, 'OA | | 4me, OB
__q . 1 1
4ne, | OA OB
As OA < OB, so the quantity within bracket is negative.
(i) If q is positive charge, Va - Vs = negative
(ii) If q is negative charge, Va - Vs = positive
OR
Answer:
Electric flux =fSE—-dS-—
]
According to Gauss’s law, ¢ = §E ds =0
G €p
-..where [g, is the total charge enclosed by the surface S
$ = M.—_i . Electric flux, ¢ = 4
EU Eﬂ. £y
18 | Answer: 1
Rl
(i) Shunt Resistance, § = —a-& = 06x1 _ 0.15Q
: i—1i
g
(i) Total Resistance, 1 -1 + i . 35—
totat 0.6 015 3
3 1
R . = 5 Q =012 Q
19 | Answer: 2
When both magnets move towards loop, the A side plate of capacitor will be positive while
the lower plate B is negative, making the induced current in a clockwise direction.
A
E i
E__IN sC__N
R FR—
20 | Answer: 1
1. Micro-waves
2. Gamma-rays. 1

21
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Answer:

nth
4l mKe?
Clearly, r = n? and in ground state, n = 1
For 1** excited state, n = 2

Radius of Bohr's stationary orbits, r =

2
Ratio of radii of the orbits = i_z =% =4:1
22 | Answer:
(i) Since 3 identical cells are connected in series
E'=E, + E, + E; = 3E = 6V when | is zero
Hence E = 2V
(11) E=Ir+V
or Ir=E-Vorr= ?:? =20
(From the graph, currentis 1A corresponding to V = 0)
Or
Write three factors
23| Given : [, =1, =1
Ayt A,=1:2 21 2
=1: or =
1 2 A, 2
I
As R=p —, as p; =p;
| 24 2
We have R, =7
(i) In series current is same so from
! A 1
v-d = — Sﬂ_.. Ij. = II’ AE el
Uy 2
We get —L = = s gt vy, =2:1
g Ud'l 1 1 2
(ii) In parallel current gets divided in inverse
ratio of resistances
L R 1
) I, R, 2
I I,
As Dy, enA, * Ydr T enA,
v
We have —9L = 11 Az _ 1.2_1
U, I, Ay 2 1 1
.- Vgt g, =1 : 1
24 | Average power associated with a capacitor:

When an a.c. is applied to a capacitor, the current leads the voltage in phase by m2radian.

So we write the expressions for instantaneous voltage and current as follows:
V =V, sin @, I =I;sin |ef+= | = I, cos ot
2

Wor-k done in the circuit in small time dt will be

22



do = pdt = VI dt =V, 1, sin ot cos of dt

The average power dissipated per cycle in the capacitor is,

wo1¢
Pov = =)W
1]

T T
Vil v —
_ Volg Iﬁini it = u[u[ cos 2ot
2T o \

2T 2w
0
[o-F]
c 0=
T
T
- —vulﬁ 4ET]
4T [mﬁ{ T ]u
= “Volo [cos 4r — cos 0]
4Tw
- olo 1 _q=0
4Tw

Thus the average power dissipated per cycle in a capacitor is zero.

25 | Answer:
(i) Magnetic susceptibility (ym) : It is the property of a material which determines how
easily it can be magnetised when kept in a magnetising field.
Also, it is the ratio of intensity of magnetisation (l) produced in the material to the intensity of
magnetising field (H)
I
K = =
(i) Positive susceptibility: para-magnetic material
Example: Al, Ca.
Negative susceptibility: diamagnetic material
Example: Bi, Cu.
(iii)Negative susceptibility signifies that the material is diamagnetic in nature.
26 | Answer:

The lens will behave as a diverging lens, because -1

The value of (n - 1) is negative and ‘f will be negative.

23
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Answer:
a0
ﬂair = d
}Lﬁl

% = wavelength in water

..where [J,

In water, A =

and A, = wavelength in air

;'LHD — Bair
o 1.3

..where |u = refractive index]

hoD
ﬂwaﬁﬂ‘? = d o

Fringe width becomes yL times of its initial value.

28

Answer:

Ey = Kinetic energy
Ex = — where | p = momentum

m = mass of the particle

de-Broglie wavelength, & = il

where [l = Planck’s constant
h

; J2mE

Both the particles have the same de-Broglie

wavelength ...[Given
Rk

V2mEyx,  \2mgEg,

m, = mass of electron
g = mass of o - particle
Ege = K.E. of electron
Exg = K.E. of o- particle

or —t=—E where

As mg, > m, o KE, = Egg

o

29

(1) a (i) b (iii) c (iv) c Or b

30

(i) (c) :The p-n diode is forward biased when p-side is at a higher potential than n-side.

(i) (c)
(iii) (d) : Forward bias resistance,
(iv) (d) : In p-region the direction of conventional current is same as flow of holes.

In n-region the direction of conventional current is opposite to the flow of electrons.

31

.1) statement gauss’s law-

Correct derivation-

24



ii) Answer:

Flux through S,(¢,) = = )
0
_ Q+2Q 30 ..
Flux through S,(¢,) = 5 "5 ... (i)
¢1 _ Q.l'r € 1

Ratio of flux = E‘;—B—Q‘;E—n-—i
Therefore, there will be no change in the flux through S1 on introducing dielectric medium
inside the sphere Sz.
OR
Answer:
(i) Correct derivation-
ii) Given: Circuit diagram can be rearranged as shown below:
[t forms a Wheatstone’s bridge

P R 1 2 1
0°s TiITivz
[t is the condition of null point when no current flows through BD arm, i.e. 5 Q.
Resistances P = (1 ) and R = (2 () are in series;
Simlilarly, Resistances Q = (2 () and S in series,
2 B
Al

|
Dl
. Il
) ]I
4V
R,=2+4=6Q
Now, R, and R, are in parallel,
1 1 1 1. 1.1 3
V 4
I=E'§_M

Current in the circuit is 2A.

32

i) correct definition
ii) correct derivation

correct conditions

iii) since i=3/4 A,

using formula of refractive index for prism
C1/C2= V2

C2=2.2x10%m/s

25



Or
i) Correct statement
Proof of Laws of reflection using Huygens laws -

ii) Answer:
Distance between two bright fringes = Fringe width

- 2

For same values of D and d, we have
B, My 72 640 08 640

L= or = or =
B, - 1, 817, U097,
or 0.8k, =576 .. A, =720 nm

Calculation of minimum value of order: for n to be minimum
(n + 1)t maxima of shorter wavelength should coincide with nth maxima of
longer wavelength

coincide with 1™ maxima of longer wavelength
(n+1)640=nx720 or 640n+640=7201n
or 640 =720 n- 640 mie. 80 n
or 80 n = 640 or =8
. Minimum order of shorter wavelength
=+1)=(8+1)=9

33

i) correct justification
ii) correct graph
Correct graph
iv) Einstein’s photoelectric equation is Kmax = hv - ¢o
(i) We find Kmax depends linearly on V only. It is independent of intensity of
radiation.

(i1) Since K, must be positive.
hv>¢, =v>y (% 4 = hwy)
So greater the work function (@), higher is
the minimum frequency  (threshold
frequency) required to emit photo electron.

Or

i) Correct curve -

(ii)  Correctregion

[Ey

26



iii)

(i) ng = 2, n;=3 Balmer series

n,=2, n.=1 Lyman series
n=3
Balmer Series
n=2 2
Lyman Series
n=1
e 1 1 1 1 1 5
ify —=R—=-=—=| =R|l=-—|=—R
1) Ap [22 31} [4 9] 36
.where[ 3, is the wavelength for Balmer series.
A, is the wavelength for Lyman series.
1 1 1 1 1 3
— =Rl = -—=|=R|=-=|==R
and 5+ [12 21] [1 4] 4
lE - E o .% - E
AL 5 4 5
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SAMPLE QUESTION PAPER (GROUP-C)
CLASS: XII
SESSION: 2023-24

SUBJECT: PHYSICS (THEORY)
Time Allowed: 3 hours

Maximum Marks: 70

General Instructions:

(1) There are 33 questions in all. All questions are compulsory

(2) This question paper has five sections: Section A, Section B, Section C, Section D and Section E. All the
sections are compulsory.

(3) Section A contains sixteen questions, twelve MCQ and four Assertion Reasoning based of 1 mark each,
Section B contains five questions of two marks each, Section C contains seven questions of three marks each,
Section D contains two case study-based questions of 4 marks each, and Section E contains three long
questions of five marks each.

(4) There is no overall choice. However, an internal choice has been provided in one question in section B,
one question in section C, one question in each CBQ In section D and all three questions in section E. You
have to attempt only one of the choices in such questions.

5. Use of calculators is not allowed.

(6) You may use the following values of physical constants where ever necessary

i.c=3x108m/s

il. me = 9.1 x10-31 kg
iii.e=1.6x101°C
iv.po=4mx 107 TmA-1
v.h=6.63x10-34]s

vi. €0 = 8.854 x10-12 C2N-1m~2
vii. Avogadro’s number = 6.023 X 1023 per gram mole

SECTION A

Q.No.

Marks

An uncharged sphere of metal is placed in between two charged plates as shown. The lines of

force look like

(A) + 4+ ++ +F+ 4+ (B) + 4+ + 4+ F
@] IL N
___;___ e - _
(C) + 4+ ++ +F+ 4+ (D)

.
N

|
|
|
o |
|
|
|
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In Young's double slit experiment, if one of the slit is closed fully, then in the interference
pattern

(A) A bright fringe will be observed, no interference pattern will exist

(B) The bright fringes will become more bright

(C) The bright fringes will become fainter

(D) None of the above

A photon collides with a stationary hydrogen atom in ground state inelastically. Energy of the | 1
colliding photon is 10.2 eV. After a time, interval of the order of micro second another photon
collides with same hydrogen atom inelastically with an energy of 15 eV. What will be observed

by the detector

(A) 2 photon of energy 10.2 eV

(B) 2 photons of energy of 1.4 eV

(C) One photon of energy 10.2 eV and an electron of energy 1.4 eV

(D) One photon of energy 10.2 eV and another photon of 1.4 eV

According to Einstein’s photoelectric equation, the plot of the kinetic energy of the emitted | 1
photo electrons from a metal versus the frequency, of the incident radiation gives a straight
line whose slope

(A) Is the same for all metals and independent of the intensity of the radiation

(B) Depends on the intensity of the radiation

(C) Depends both on the intensity of the radiation and the metal used

(D) Depends on the nature of the metals used

Choose the incorrect statement 1
(A) EM waves are produced by accelerated charge

(B) Heat radiations are a type of EM waves

(C) Speed of EM waves in vacuum is the same for all intensities and frequencies

(D) Speed of EM waves is same in all media

A particle having a charge of 10.0.C and mass 1xg moves in a circle of radius 10 cm under the | 1

influence of a magnetic field of induction 0.1T . When the particle is at a point P, a uniform
electric field is switched on so that the particle starts moving along the tangent with a uniform
velocity. The electric field is

(A) 0.1V/m . S
(B) 1V/m x x
(©) 10 v/m i i
(D) 100 V/m
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7 Two circular coils A and B are facing each other as shown in figure. The current i through A | 1
can be altered ) 5
(A)  There will be repulsion between A and B if i is increased

(B) There will be attraction between A and B if i is increased
(C) There will be neither attraction nor repulsion when i is changed { l; I’
(D) Attraction or repulsion between A and B depends on the direction

Of current. If does not depend whether the current is increased or decreased.

8 What is the angular momentum of an electron in Bohr’s hydrogen atom whose energy is — | 1
0.544 eV.
h 2h 5h 7h
(A) = (B) = (C)=— (D)—
Vs Vs Yy 27
S Which one of the following statements is true 1

(a) An object situated at the principle focus of a concave lens will have its image formed at
infinity

(b) Concave mirror can give diminished virtual image

(c) Given a point source of light, a convex mirror can produce a parallel beam of light

(d) The virtual image formed in a plane mirror can be photographed

10 A car has a fresh battery of e.m.f. 12 V and internal resistance of 0.05 Q. If the starter motor | 1
draws a current of 90 A, the terminal voltage when the starter is on will be

(A) 12V (B) 105V (C) 85V (D) 7.5V

11 White light is incident on the interface of glass and air as shown in the figure. If green lightis | 1
just totally internally reflected then the emerging ray in air contains

(A) Yellow, orange, red

Air Green

(B) Violet, indigo, blue Glass
(C) Allcolours White
D)

( All colours except green

12 In an astronomical telescope in normal adjustment, a straight black line of length L is drawn | 1
on the objective lens. The eyepiece forms a real image of this line. The length of this image is
I. The magnification of the telescope is

(A - B) F+1 (O t-1 (D) S

(Q.NO. 13-16) Two statements are given-one labelled

Assertion (A) and the other labelled Reason (R). Select the correct answer to these questions from the codes
(a), (b), (c) and (d) as given below.

(A) If Both A and R are true and R is the correct explanation of A

(B) If Both AandR are true and R is NOT the correct explanation of A

(C) IfAistruebutRisfalse (D) If both AandR are false
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13 Assertion: Kinetic energy of photo electrons emitted by a photosensitive surface depends | 1
upon the intensity of incident photon.
Reason: The ejection of electrons from metallic surface is possible with frequency of
incident photon below the threshold frequency
14 Assertion: The drift velocity of electrons in a metallic wire will decrease, if the temperature of | 1
the wire is increased.
Reason: On increasing temperature, conductivity of metallic wire decreases.
15 Assertion: Faraday’s laws are consequences of conservation of energy. 1
Reason :In a purely resistive ac circuit, the current lags behind the e.m.f. in phase.
16 Assertion: In Young’s experiment, the fringe width for dark fringes is different from that for | 1
bright fringes.
Reason: In Young’s double slit experiment the fringes are performed with a source of white
light; then only black and bright fringes are observed.
SECTION B
17 Draw a graph showing the variation of stopping potential with frequency of incident
radiation in relation to photoelectric effect. Deduce an expression for the slope of graph 2
using Einstein’s photo electric equation.
OR
If the frequency of incident radiation on a photocell is doubled for the same intensity, what
changes will you observe in (i) kinetic energy of photo electrons emitted (ii) photoelectric
current and stopping potential? Justify your answer in each case.
18 Explain with the help of a labelled diagram, the working principle of an ac generator. 2
19 Electromagnetic waves with wavelength
(i) A1 is suitable for radar systems used in aircraft navigation. 2
(i) A2 is used to improve visibility in runways during fog and mist conditions.
(iii) A3 is used to kill germs in water purifiers.
ldentify and name the part of the electromagnetic spectrum to which these radiations
belong. Also arrange these wavelengths in ascending order of their magnitude.
20 How does the resistivity of (i) a conductor and (ii) a semiconductor
vary with temperature? Give reasons 2
21 A diode having potential difference 0.5 V across its junction which does not depend on
current, is connected in series with resistance of 20 Q across source. If 0.1 A passes through | 2
resistance then what is the voltage of the source.
SECTION C
22 How will you convert a galvanometer into an ammeter of range O - | amperes? What is the
effective resistance of an ammeter? Derive formula for it? 3
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23

State Bohr’s postulate for the permitted orbits for the electron in a hydrogen atom. Use this
postulate to prove that the circumference of the n™ permitted orbit for the electron can
contain exactly ‘n” wavelengths of the de-Broglie wavelength associated with the electron in
that orbit.

24

If a nucleus 26Fe® splits into two nuclei of 13 AlI??, would the energy be released or needed for
this purpose to occur? Given m (26 Fe>®) = 55.934944&m (13 AI?%) = 27.98191, 1u =931MeV/c?
Calculate the energy in MeV.

25

Define wavefront. Using Huygen’s principle to verify the laws of reflection.
OR
State Huygen’s postulates of wave theory. Using this verify the laws of refraction.

26

Describe the formula for the equivalent EMF and internal resistance for the parallel
combination of two cells with EMF E1 and E> and internal resistances r1 and ra respectively.
What is the corresponding formula for the series combination?

27

Give reasons for the following:

(a)We need coherent sources for sustained interference.

(b) The amplitudes of interfering waves must be equal or nearly equal.

(c) The separation between two coherent sources must be as small as possible but not zero.

28

Define Electric dipole moment. Derive the formula for the electric potential energy of an electric
dipole in a uniform electric field. State the conditions for stable and unstable equilibrium.
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SECTION D
CASE STUDY BASED QUESTIONS

29

Astronomical Telescope

It is an optical instrument used to increase the visual angle of distant large objects.
Telescopes mainly are of two types viz. astronomical and terrestrial.

It consists of two converging lenses placed coaxially with objective having large aperture
and a large focal length while the eye- piece having smaller aperture and focal length. The
separation between eye- piece and objective can be varied.

Ue I

*

Ve=D to o0 —

1. An astronomical telescope has an objective and eye-piece lens of powers 0.5 D and
20 D respectively, its magnifying power will be

(a) 8 (b) 20 (c) 30 (d) 40

2. The magnifying power of a simple microscope can be increased if we use an eye-piece of
(a) Higher focal length (b) Smaller focal length
(c) Higher diameter (d) Smaller diameter

3. Linear magnification of simple microscope is 5.lts focal length is
(a)4.25cm (b)5.75cm  (c)6.25cm  (d) 7cm

4. Large aperture of telescope are used for
(a) Large image (b) Greater resolution
(c) Reducing lens aberration (d) Ease of manufacturing

OR
4. The aperture of the objective lens of a telescope is made large so as to
(a) Increase the magnifying power of the telescope
(b) Increase the resolving power of the telescope
(c) Make image aberration less
(d) Focus on distant objects
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30

Series RLC-Circuit

When a pure resistance R, pure inductor L and an ideal capacitor of capacitance C is connected
in series to a source of alternating e.m.f., then current at any instant through the three elements
has the same amplitude and is represented as | = lo,sinwt. However, voltage across each element
has a different phase relationship with the current as shown in graph.
The effective resistance of RLC circuit is called impedance (2) of the circuit and the voltage leads

the current by a phase angle

R L c
AN —TITTIIN—] — !
(Vi=Ve) v
Vr Vi Ve |

Vr i

)
(&

V= Vosinwt Ve

Va=iR, Vi = iX,, Vc=iXc Phasor diagram

1.The phase angle between e.m.f. and current in LCR series ac circuit is

(a) BetweenOto 7/ 2 (b) x/4
(c) /2 (d) V3
2. Power delivered by the source of the circuit becomes maximum, when
(a) al=aC (b) szé
2
(c) wL:_(ij (d) oL =JaC
aC

3.In a LCR circuit having L = 8.0 henry, C=0.5 uF and R =100 ohm in series. The resonance
frequency in per second is
(a) 600 radian (b) 600 Hz
(c) 500 radian (d) 500 Hz
OR
3. In LCR circuit, the capacitance is changed from C to 4C. For the same resonant frequency, the
inductance should be changed from L to

(a) 2L (b)L/2
(c)L/4 (d) 4L

4. The phase difference between e.m.f. and current in LCR series ac circuit at resonance is
(@) O (b) =/ 4 (c)z/2 d 7
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SECTION E

31

(A)State Gauss’s law in electrostatics. Using Gauss Theorem, show mathematically that for
a point outside a shell, the field due to a uniformly charged thin shell is the same as if the
entire charge of the shell is concentrated at the centre.
(B)An infinite non-conducting sheet has a surface charge density o= 0.10 uC/m? on one
side. How far apart are equipotential surfaces whose potentials differ by 50 V

OR

(A)Define relaxation time of the free electrons drifting in a conductor. How is it related to
the drift velocity of free electrons? Use this relation to deduce the expression for the
electrical resistivity of the material.

(B) Two cells of EMF 1V, 2V and internal resistances 2Q and 1Q respectively are connected
in (i) series, (ii) parallel. What should be the external resistance in the circuit so that the
current through the resistance be the same in the two cases? In which case more heat is
generated in the cells?

32

(A)State Biot- Savart law and apply it to find the magnetic field due to a circular loop
carrying current at a point on the axis.

(B) A magnet is parallel to a uniform magnetic field. If it is rotated by 60°, the work done is
0.8 J. How much work is done in moving it 30° further?
OR

(A)Distinguish between Para, Ferro and Diamagnetic Materials. (At least three properties)
(B)Find the work done to rotate a bar magnet in uniform magnetic field from
(i)©=0 to ®=90 (ii) Stable to unstable equilibrium

33

(A)What is semiconductor diode. How a diode can be made forward and reverse bias. Draw
its V-1 characteristic curve.
(B)Discuss working of full wave rectifier with circuit diagram. Draw its input & output wave
forms.

OR

(A)Difference between insulator, conductor and semiconductor on the basis of Energy
band diagram.

(B)Difference between n-type and p-type semiconductor on the basis of energy band
diagram.

(C)Define the depletion layer and barrier potential.
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Q.NO. 9 10 11 12 12 14 15 16
ANS D D A A D B C D
Q. No. Marks
17 Correct Graph 2!
Correct Explanation and Derivation 1%
OR
Correct Explanation 1
1
18 AC generator: It is a device which converts mechanical energy in to electrical energy. 1
Principle: It is based on the principle of electromagnetic induction, i,e, whenever there is
change in magnetic flux linked with a coil, an emf is induced in the coil
At any instant the magnetic flux linked with the coil = B.A
Induced emf in the coil €=—N %
19 A1 —Microwave 2!
A2 —infrared 2!
A3- ultraviolet 2!
Ascending order —A3<A2<A1 %
20 m 1 1 2
= > = po— and pa—
ne r n T
(i) For a conductor, the density of free €’s is almost independent of temperature but the
frequency of collision of e’s increases with increase in temperature. Therefore, the
relaxation time decreases. Hence the resistivity of a conductor increases with increase in
temperature (conductivity decreases).
(i) On increasing the temperature of a semiconductor, the density of free e’s increases and
the relaxation time decreases. But the increase in ‘n’ is large than the decrease in ‘t.
Hence the resistivity of a semiconductor decreases with increase in temperature
(conductivity increases). 2
21 V=V +IR W 2
0.1A
=0.5+0.1x20
=25V
[t
22 An ammeter is connected in series to a circuit. So, it must have very small 1+2

resistance so that it does not affect the current. Therefore, to convert a
galvanometer into an ammeter, a low resistance, called shunt, is connected in
parallel with the galvanometer coil.
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Ammeter

Let Rg be the resistance of galvanometer and Ig be the current with which
galvanometer gives full scale deflection. A shunt of resistance S is connected

in parallel with it. To measure maximum current |, the maximum current
through galvanometer must be Ig and hence rest current | - Ig should pass
through the shunt.

As galvanometer and shunt are in parallel, the potential difference across them

is equal. So,
1,G :(I - Ig)s
1,G

or S:m

The effective resistance of the ammeter becomes
R, -GS
G+S

23

(i) Anatom is a hollow sphere (= 1071%m) consists of a small massive central core in
which entire positive charge and almost the whole mass of the atom are concentrated.
This core is called the nucleus (= 107°m).

(ii) Electrons revolve around the nucleus in various circular orbits, for which the necessary
centripetal force is provided by the electrostatic force of attraction between electron and
nucleus.

(iii) Electrons can revolve only in those circular orbits in which the angular momentum of

. : . h . ,
an electron is an integral multiple of pyt h being the Planck’s constant.

. h o

i,e, mvr=n— wheren =1,2,3,4,--------—-- & is principal
guantum number.
This is called Bohr’s quantisation condition of angular momentum. While revolving in
these permissible orbits, an electron does not radiate energy. These non-radiating orbits
are called stationary orbits.

(v) An atom can emit or absorb radiation in the form of discrete energy photons only
when an electron jumps from a higher to a lower orbit or from a lower to a higher orbit
respectively.

i,e, hv= E, —E; where hiscalled Planck’s constant.

38




But = =
mv
h
= 2r =n —
h mv
=>mvr=n E, n=1,2,3 ---
This is famous Bohr’s quantisation condition for angular momentum.
24 m(2s Fe*®)+Q > 2 (13 Al?8) 3
Am =2 x(27.98191) u - 55.934944 u
=0.02888 u
Energy released, = 0.02888 x 931MeV = 26.88728 MeV
25 Correct Definition 1
Correct Explanation 2
OR
Correct Definition 1
Correct Explanation 2
e, 1
26 | = |1+|2 _________ (1) I, ;.-I I 25
. . V=E1—I1r1:>I1=E1_V AT £ I
Terminal p.d. across first cell, n LS L
2 -V :
V:Ezflzrzjlzz _
Terminal p.d. across second cell, r S AT oy T e
Putting the values of I, &1, iy (1)
E,-V E,-v E E, _V(g 1]:\, _EL+En | nn
l= 6L . L 0. Lo rn+r, n+r, 2)
If we replace the combination by a single cell, between A and C of emf Eeq and internal
resistance req, then Veg =Baq =W (3)
Er, +E,n rr,
Comparing (2) & (3), B = n+n and fa = L+
For series combination, By =B, +E) gng T = 1+ 1,
27 (a) the positions of maxima minima will be fixed only in case of coherent sources. 1
(b) for getting a sharp contrast between maxima and minima 1
(c) this is to ensure broad fringe width for easier observation of the phenomenon. In case | 1
of zero separation central maxima will occupy the entire screen so higher order maxima
and minima will not be observable.
28 Correct Definition 2
Correct Explanation 2

Correct Value
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29 (1)D (2)B (3)C (4)B OR (4)A 4
30 (1)A (2)B (3)C OR (3)C (4)A 4
31 (A)Correct Statement 1
CORRECT EXPLAINATION 2
(B)e=Y =0 _V g Vx2e S0x2x885x10" 2
d 2¢p d o 0.1x10
=8.85x 102 m=8.88 mm
OR
(A)Correct Statement ;
Correct Explanation 5
5
(B)For series combination, | =z%-and For parallel combination, 1, == 25
—+R
3
Given Ig =1, = R=2=2250Q.
In series combination more heat is generated in the cells.
32 (A) Correct Statement 1
Correct Explanation 2
(B)W = MB(cos 6, —cosé,) 2
When the magnet is rotated from 0° to 60°, then work done is 0.8 J
0.8 = MB(cos0° —c0s60°) = %
= MB=1.6N-m
In order to rotate the magnet through an angle of 30°, i.e., from 60° to 90°, the work done
is
W' = MB(cos60° —c0s90°) = MB(%—O]
i MB :1'620.8J
2 2
3
Any three difference 2
Correct Answer
33 semiconductor diode is basically a p-n junction with metallic contacts provided at the ends | 1
for external voltage. 1
Forward bias: In forward bias, the p-type is connected with the positive terminal and the | 1
n-type is connected with the negative terminal. 2
Reverse bias: In reverse bias, the p-type is connected with the negative terminal and the
n-type is connected with the positive terminal.
Correct Explanation & Graph
Correct Working Principle
OR
(A)Correct Difference between insulator, conductor and semiconductor on the basis of 1
Energy band diagram. 2
(B)Correct Difference between n-type and p-type semiconductor 2

(C)Correct Definition
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SAMPLE QUESTION PAPER (GROUP-D)
CLASS: XII
SESSION: 2023-24
SUBJECT: PHYSICS (THEORY)

Maximum Marks: 70 Marks Time Allowed: 3 hours.

General Instructions
(1) There are 33 questions in all. All questions are compulsory.
(2) This question paper has five sections: Section A, Section B, Section C, Section D and Section E.
(3) All the sections are compulsory.
(4) Section A contains sixteen questions, twelve MCQ and four Assertion Reasoning based of 1 mark
each, Section B contains five questions of two marks each, Section C contains seven questions of three
marks each, Section D contains two case study-based questions of four marks each and Section E
contains three long answer questions of five marks each.
(5) There is no overall choice. However, an internal choice has been provided in one question in
Section B, one question in Section C, one question in each CBQ in Section D and all three questions in
Section E. You have to attempt only one of the choices in such questions.
(6) Use of calculators is not allowed.
(7) You may use the following values of physical constants where ever necessary
i.c=3x108m/s
il. me =9.1x10-31 kg
iii.e=1.6x1019C
iv.o=4mx 107 TmA -1
v.h=6.63x10-34]s
vi. 80 = 8.854 x10-12 C 2N-1m2
vii. Avogadro’s number = 6.023 X 1023 per gram mole

SECTION-A
Q.No Questions Marks
If there were only one type of charge in the universe, then 1

(a) 55? .ds #0on any surface.  (b) gﬁf% = 0 if the charge is outside the surface.

(c) $E . ds could not be defined. (d)§E .ds = q/e, if charges of magnitude q were
outside the surface.

Consider a uniform electric field in the Z direction. The potential is a constant 1
(a) for any x for a given z. (b) for any y for a given z.
(c) on the x-y plane for a givenz (d) All of these

3 Two concentric and coplanar circular loops P and Q have their radii in the ratio 2:3. | 1

Loop Q carries a current 9 A in the anticlockwise direction. For the magnetic field to
be zero at the common centre, loop P must carry

(a) 3Ain clockwise direction (b) 9A in clockwise direction

(c) 6 A in anti-clockwise direction (d) 6 A in the clockwise direction

A circular current carrying coil produces a magnetic field Bo at its centre. The coilis | 1
rewound so as to have 3 turns and the same current is pass through it. The new
magnetic field at the centre is
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(aJ3Bo (b)Bo/3 (c)Bo/9 (d)9Bo

An iron cored coil is connected in series with an electric bulb
with an AC source as shown in figure. When iron piece is
taken out of the coil, the brightness of the bulb will

(a) decrease (b) increase

(c) remain unaffected  (d) fluctuate Q

When current in a coil change from 5A to 2A in 0.1sec, average voltage of 50V is
produce. The self-inductance of the coil is
(2)1.67H (b)6H (c)0.02H (d)0.00Z2H

Which of the following waves have a maximum frequency?

(a)infrared waves (b)gamma rays (c)microwaves(d)radio waves

The refractive angle of a prism for a monochromatic light is 60° and refractive
index is \/ 2. For minimum deviation, the angle of incidence will be
(a) 60° (b)45° (c)30° (d)75°

If the refractive index for water is 4/3 and the velocity of light in vacuum is 3 x 1010
cm s'1, the time taken by light in travelling a distance of 500 m in water is
(2) 2.22x101s(b)2.22x10°s(c) 2.22x108s (d)2.22x1010s,

10

The wavelength of a photon needed to remove a proton from a nucleus which is
bound to the nucleus with 1 MeV energy is nearly
() 1.2nm (b)1.2x103nm (c) 1.2 x 10° nm (d) 1.2 x 10 nm

11

A proton and an alpha particle are accelerated by the same potential difference. The
A
ratio of their De-Broglie wavelengths p//l is
(24

(@)1 (b) 2()v8 (d)1/V8

12

Which property of nuclear force explains that the binding energy per nucleon is
nearly constant for the mass number of nuclei between 20 <A <170 ?

(a) Strong nuclear force (b) Spin dependence

(c) Non-central nature of nuclear force (d) Short range property of nuclear force

For questions 13 to 16 ,Two statements are given-one labelled Assertion and
the other labelled Reason. Select the correct answer to these questions from
the codes (a), (b), (c) and (d) as given below.

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true and R is NOT the correct explanation of A

(c) Ais true but R is false

(d) Ais false and R is also false

13

Assertion- Intensity of light remains same in total internal reflection because all the
light is reflected back in the same medium.

Reason- The critical angle can be defined only when light goes from rarer medium
to a denser medium.

14

Assertion- The total energy of revolving electron in any stationary orbit is negative.
Reason-Energy is a scalar quantity. It can have positive or negative values.

15

Assertion- The current loop also behaves as a magnetic dipole
Reason- The magnetic moment of the dipole is dependent on current flowing
through it.

16

Assertion: The drift velocity of electrons in a metallic wire will decrease, if the
temperature of the wire is increased.
Reason: On increasing temperature, conductivity of metallic wire will increase.
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SECTION-B

17 30 Q

E AW F

I

A AW 1 c

I 400 v %20 Q

|
B gy D
Use Kirchhoff’s rule to calculate the current in arm AC of the given circuit.

18 A small magnet of magnetic moment M, is placed at a distance r from the origin O
with its axis parallel to X -axis as shown. A small coil, if one turn is placed on the X -
axis, at the same distance from the origin, with the axis of the coil coinciding with X -
axis. For what value of current in the coil does a small magnetic needle, kept at
origin, remains undeflected? What is the direction of current in the coil?

X

19 Electromagnetic waves with wavelength
(i) A1are used to treat muscular strain
(ii) A2 are used by a FM radio station for broadcasting
(iii) A3 are used to detect fracture in bones
(iv) A4 are absorbed by the ozone layer of the atmosphere. Identify and name the
part of the electromagnetic spectrum to which these radiations belong.

20 Figure shows two identical rectangular loops (1) and (2), placed on a table along
with a straight long current carrying conductor between them. (i)What will be the
direction of induced currents in the loops when they are pulled away from the
conductor with the same velocity? (ii) Will the emf induced in the two loops be
equal? I

b, —
L (1) ]'l bl | (2 \t
Y
21

The given graph shows the variation of photoelectric current I versus applied
voltage V for two different photosensitive materials and for two different intensities
of the incident radiations. Identify the pairs of curves that corresponds to different
materials but same intensity of incident radiation.
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SECTION-C

22

(i) Define the term drift velocity.

(ii) On the basis of electron drift, derive an expression for resistivity of an conductor
in terms of number density of free electrons and relaxation time. On what factors
does resistivity of a conductor depend?

23

A particle of mass 5 x 10-6g is kept over a large horizontal sheet of charge of
density 4.0 x 10-6 C/m? (figure). What charge should be given to this particle so that
if released, it does not fall down? How many electrons are to be removed to give this
charge? How much mass is decreased due to the removal of these electrons?

o
+ + + + + +

24

A capacitor C, a variable resistor R and a bulb B are connected in series to the AC
mains in the circuit as shown in the figure. The bulb glows with some brightness.
How will the glow of the bulb change if (i) a dielectric slab is introduced between the
plates of the capacitor keeping resistance R to be the same (ii) the resistance R is
increased keeping the same capacitance?

e e

Mains

OR
State the condition under which the phenomenon of resonance occurs in a series
LCR circuit. Plot a graph showing the variation of current with frequency of an AC
source in series LCR circuit

25

Draw a labelled circuit diagram of a junction diode as a full wave rectifier. Explain its
underlying principle and working. Depict the input and output wave forms.

26

(a)Draw a ray diagram to show the refraction of light through a glass prism. Hence
. A+Sm

derive the relation u = Sm(. = )

Sin—

2

(b)A ray of light incident on an equilateral glass prism propagates parallel to the
base line of the prism inside it. Find the angle of incidence of this ray. Given

refractive index of material of glass prism is V3 .

27

A hydrogen atom initially in its ground state absorbs a photon and goes to the
excited state with energy 12.75 eV. Calculate the longest wavelength of the radiation
emitted and identify the series to which it belongs. (Take Rydberg constant R
=1.1x10"m1)

28

(a) Show that nuclear density in a given nucleus is independent of mass number.
(b)Compare the radii and mass density of two nuclei with mass numbers 1 and 27
respectively.

SECTION-D

29

Case study-1
Refraction at a curved refracting surface of radius of curvature R is governed by

curved surface formula that is given as
Rz _Tn_T27h (1)

v u R
For a plane refracting surface, the curved surface formula gets modified as:
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Lens maker formula is the relation between radii of curvature and refractive index of
a lens and help us to form a lens of desired focal length.

1

1 —_— —
= Rz,-l

, 1].-” 1

f g, — ] tRl -
(i)Air bubble in water behaves as

(a)sometimes concave, sometimes convex lens (b)concave lens

(c)convex lens (d)always refracting surface
(ii) The focal length of a biconvex lens of radii of each surface 50cm and refractive
index 1.5 is

(2)40.4cm(b)75cm(c)50cm(d)80cm

(iii)We combine two lenses, one is convex and other is concave having focal lengths
f1 and fzand their combine focal length is F. Combination of the lenses behaves like
concave lens, if

(a)fi>f2(b)fi=f2(c)f1<f2(d)f1<f2
(iv)An object is immersed in a fluid. In order that the object becomes invisible, it
should

(a)behaves as a perfect reflector.

(b)absorb all light falling on it.

(c)have refractive index one

(d)have refractive index exactly matching with that of the surrounding fluid

Or
(iv)A convex lens and a concave mirror are emerged in water, focal length of which
device/devices would change
(a) Convex lens (b)Concave Mirror (c)Both (d)None

30

Case study-2
Anita was thinking that C, Si and Ge have same lattice structure, but C is insulator
while Si and Ge intrinsic semiconductors. For its answer, she met her friend Parul.
Parul explained him that the four bonding electrons of C, Si and Ge lie respectively in
the second, third and fourth orbit. So, energy required to take out an electron from
these atoms known as ionisation energy IE will be least for Ge, followed by Si and
highest for C. Hence number of free electrons for conduction in Ge and Si are
significant while negligible small for C
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(i)Energy band gap in a pure semiconductor is of the order of
(a) 1eV (b) 0eV (c) 10eV (d)nothing can be said

(ii)How many types of current carriers are present in a semiconductor?
(a)1 (b) 2 (c)lor2 (d)morethan 2

(iii)Which is better semiconductor silicon or germanium?
(a)silicon (b) germanium (c) both have equal resistivity (d)data is insufficient

(iv)With increase in temperature resistivity of semiconductor is
(a)Increases(b)Decreases(c)remain same (d)Depends on its nature

OR

(iv)When a pure semiconductor is doped. Its conductivity
(a)Increases (b)Decreases(c) remain same (d)Depends on its nature

SECTION-E

31

(i)An electric dipole is held in a uniform electric field. Using suitable diagram show
that it does not undergo any translatory motion. Derive the expression for the
torque acting on it.

(i) What would happen if the field in non-uniform?

(iii) What would happen if the external electric field is increasing (a) parallel to
Electric dipole moment and (b) anti-parallel to Electric dipole moment?

OR

(i)State Gauss’s law in electrostatics.

(ii) “The outward electric flux due to charge +Q is independent of the shape and size
of the surface which encloses it” Give two reasons to justify this statement.

(iii) An electric field along x-axis is given by E = 100% N/C for x> 0 and

E = —100% N/C for x <0. A right circular cylinder of length 20cm and radius 5cm lies
parallel to the x-axis, with its center at the origin and one face at x = + 10cm, the

other face at x = -10cm. Calculate the net outward flux through the cylinder.

32

(i)State Ampere’s circuital law and using it find magnetic field due to straight infinite
current carrying wire.
(ii)Draw a graph between magnetic field and perpendicular distance of observation

point from the wire
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(iii)A long straight wire in the horizontal plane carries a current of 15A in north to
south direction. Find the magnitude and direction of magnetic field at a point 2.5m
east of the wire.

OR

(a)With the help of a diagram, Explain the working of a moving coil galvanometer.

Justify the necessity of using radial magnetic field in it

(b)A galvanometer can be converted into a voltmeter to measure up to
()V volt by connecting a resistance of 2 k() in series with the galvanometer.
(ii)2V volt by connecting a resistance of 5 k(Q in series with the galvanometer
Calculate the resistance to be connected in series with the galvanometer to convert it

into a voltmeter to measure up to V/2 volt.

33

(a) State Huygens's principle. With the help of a diagram, show how a plane wave is
reflected from a surface. Hence verify the law of reflection.

(b)What is the shape of wave front in each of the following cases

(i)Light diverging from a point source

(ii)Light emerging out of a convex lens when point source is placed at its focus
(iii)The portion of the wave-front of light from a distant star intercepted by the

earth.

OR
(i)Draw a labelled ray diagram to show the image formation by an astronomical
telescope in normal adjustment.
(ii) Define magnifying power of an astronomical telescope in normal adjustment (i,e,
when the final image is formed at infinity).
(iii) A small telescope has an objective lens of focal length 144cm and an eyepiece of
focal length 6cm.What is the magnifying power of the telescope? What is the

separation between objective and eyepiece?

ok sk sk ok sk ok ok ok sk sk ok sk ok ok sk sk sk ok sk sk sk sk ok sk ok sk sk sk sk ok sk ke sk sk ok sk ke ok sk sk sk sk sk sk sk sk ok sk sk sk sk sk sk sk sk ke sk sk sk sk sk sk ke sk sk sk sk sk ok ok
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MARKING SCHEME (Set-D)

Q.No 1 2 3 4 5 6 7 8
Ans b d d d b a b b
Q.No 9 10 11 12 13 14 15 16
Ans b b C d C b b C
Questions Marks
Q.No.
17 . Y2
For the mesh EFCAE -3011+40-40(I1+12)=0 or-711-4I2=-4 or 7l1+412=4....(i) 1
2
For mesh ACDBA 40(I1+12)-40+2012-80=0 or 401:1+601>-120=0
or 2I1+3I2=6.......(ii) v,
Solving (i) and (ii), we get 11=-12/13 A and [2=34/13A %
=~ Current through arm AC=(I1+12)=22/13 A
18 his happens when the magnetic field of a bar magnet is equal and opposite | ¥
to the magnetic field of coil.
|Bin| = |Bel iz
oM _po  Imx’
4mrr3 4w (r? + x2)3/2 )
M(r? + x?)3/2 7
I = >
X
Current is in anticlockwise direction, as seen from the Origin. 1
2
19 Y (each)
(i)Infraraed(ii)Microwave(iii)X Rays(iv)UV
ox4=2
1 1
20 (i) in loop (1) - Anticlockwise in loop (2) - Clockwise e
(ii) (ii) No, emf will not be equal because the rate of change of 1
magnetic flux in the two loops are different
21 Curves 1 and 2 correspond to similar materials while curves and 4 represent 1+1

different materials, since the value of stopping potential for 1,2 and 3, 4 are the
same,For the given frequency of the incident radiation, the stopping potential is
independent of its intensity

So, the pairs of curves (1 and 3) and (2 and 4) correspond to different materials
but same intensity of incident radiations.
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22

(i) The average velocity with which the free electron drift under the influence
of an electric field.

(ii)Va=—eEt/m....(i)

Current flowing through the conductor ---

[=nAVaqe....(ii)

from equation (i) and (ii).

[=nA(eEt/m)e=I=nAe2Et/m...(iii)

IfV is potential difference applied across the two ends of the conductor, then
E=V/I

Putting this E in equation (iii),

[=nAe?Vt/ml=V/I= ml/ne2At

According to ohm's law,

V/I=R (resistance of the conductor)

R=ml/ne2Ar...(iv)

But, R=pl/A....(v)

Comparing (iv) and (v)

p=net/m

Resistivity of a conductor depends on the following factors:

(1) Itis inversely proportional to the number of free electrons per unit
volume (n) of the conductor. (2) Itis inversely proportional to the average
relaxation time (t) of the free electrons in the conductor.

%+1.5+1

23

The electric field in the front of the sheet is E=0/¢0

After solving E= 2.26 X 105 N/C

If a charge q is given to the particle the electric force qE acts in the upward
direction. It will balance the weight of the particle if

qx2.26 X 10>=5X10°X9.8

q=21.68x10-14C=2.27x10-13C

The no of electron removed

N=q/e = 1.42x10°

Mass decrease due to removal of these electron

Am = 1.42x 100x9.1x10-31 =1.29x10-2*kg

0.5+0.5+1+1

24

(i)As the dielectric slab is introduced between the plates of the capacitor, its
capacitance will increase. Hence, the potential drop across the capacitor will
decrease (V = Q/C). As a result, the potential drop across the bulb will increase
(since both are connected in series). So, it brightness will increase.
(ii) As the resistance (R) is increased, the potential drop across the resistor will
increase. As a result, the potential drop across the bulb will decrease (since both
are connected in series). So its brightness will decrease.

OR
(i) In a series LCR circuit, resonance occurs when reactance of the inductor
and capacitor are equal.

Condition is XL=Xc(XL is inductive reactance and XC is capacitive
reactance.)

(i)

1.5+1.5

1.5+1.5
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25 Correct circuit diagram. Y2
principle Y
working. 1
input and output wave forms. 1

26 (i)Correct diagram Y
Correct derivation 1.5
(ii)So angle of reflection =300 , ug =v/3 given
So from snell'slaw  pasini=pgsinr
sini=v3sin30°  and i=60° 1

27 The energy of the photon=12.75eV Y
The energy in the excited state
=-13.6+12.75 =0.85eV
0.85=13.6/n%? orn? =13.6/0.85 or n?=16 or n=4

b2
YRR,
ny mn;*
- ng=2
For A to be maximum " f
1
L -RE-23) or Ayg=36/5R or Aygx = 656640
Amax 4 9 1
and it belongs to Balmer Series
28 (a) correct derivation 1
(b)radii 1/3 and mass density 1/1 1+1

29 (i)b(ii)c(iii)a(iv)d or (iv)a 1+1+1+1

30 (Da(ii)b(iii)b(iv)a or (iv)a 1+1+1+1

31 (i)Correct diagram 1+%+%
Force : Force on +q is F=+qE +1+1+1
Force on—qis F=-qE
Hence net force on the dipole F=+qE-qE =0
Torque :Two equal and opposite forces +qE and —qE forms a couple which tries to
rotate the dipole.

Torque due to this couple = either force X perpendicular distance
= PEsine=PXE (i) If the
electric field is non-uniform, the net force on the dipole will not be zero hence there
will be the translator motion of the dipole. (iii) (a) Net force will be in the direction of
increasing electric field. (b) Net force will be in the direction opposite to the
increasing field
OR
(i)Correct Statement (ii) The outward electric flux due to the charge enclosed inside a
surface is the number of electric field lines coming out of the surface.
The outward electric flux due to charge +Q is independent of the shape and 14242

size of the surface, which encloses it because of the following reasons:(a)
Number of electric field lines coming out from a closed surface enclosing
the charge depends on the charge enclosed by the surface, which remains
constant with shape and size of the conductor.
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(b)Number of electric field lines coming out from a closed surface

enclosing the charge is independent of the position of the charge inside the

closed surface.

(iii) From the figure, we can see that on each face the electric field E and small

area elements S are parallel. Therefore,
flux, through right surface ¢; = 100As

flux, through left surface ¢, = 100As
flux, through curved surface ¢p; = 100As

Therefore, outward flux on the side of the cylinder

b =0.785 + 0.785+ 0 = 1.5TNm?2C !

32

i)Correct Statement and correct derivation
(ii)Correct Graph

(iii) Current, [=50A

Distance, r=2.5m

Magnetic field, B=pol /2mtr

B=4.0x10-6T

According to maxwell's right hand, the direction of field is upward.
OR

(a)Correct diagram

Correct working of a moving coil galvanometer.
Correct justification of the necessity of using radial magnetic field

(b)According to the formula, R =V/Ig - G where V is the potential
difference across the terminals of the voltmeter

Ig is the current in the galvanometer

G is the resistance of the galvanometer

Case 1: Resistance R1 is connected to measure voltage V

Hence, R1 =2000=V /Ig - G ---------------- Eqn (1)

Hence, R2 =5000= 2V/Ig - G -------------- Eqn (2)
Eqn (2) - Eqn (1) gives 3000=V/Ig
Fromeql 2000=3000-G or G=1000Q

Case 3: Resistance Rs is connected to measure voltage V/2

Hence, R3 = V /2lg = G ==--nmr=nmmne- Eqn(3) or Rs=3000/2-1000=5000

0.5+2

1.5

1+1+1

1+1

33

(a)Correct Statement Huygens'’s principle and diagram and correct
derivation

0.5+1+2
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(b)
(i)Since, the locus of all points equidistant Diverging SWF
from the point source is a sphere therefore, ¥
the shape of the wavefront in case of light ;
diverging from a point source will be

: 7 Rays
spherical. Point Source
The shape of the wavefront is shown in
figure below.

Plane WF

ii)When a point source is placed at the focus of a ¥
convex lens, the rays of light coming out of the
lens are parallel. Hence, the geometrical shape of -y
wavefront will be a plane wave front. BEEIGS
The shape of the wavefront is shown in figure y 2 8

below. -
iii)Star is considered as a point source of light.
Since, it is very far away from earth, so the spherical wavefronts of star
reaching to the earth are very large spheres. As we see only a small area of
this large sphere therefore, it looks like a plane wavefront.

OR

()

Objective lens

Parallel rays from
object at infinity

(ii)correct derivation Define of magnifying power of an astronomical
telescope in normal adjustment (i,e, when the final image is formed at
infinity). (iii)Focal length of the objective lens fo=144cm

Focal length of the eyepiece lens fe=6cm

The magnifying power of the telescope is

m=fo/fe = 144/6 = 24

the separation between the objective lens and eyepiece is

fo+fe = 14446 =150cm

0.5+0.5+0.5

1+42+2
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S. Unit MCQ | Assertion SA1 SA I Cgse Stt_“dy LA TOTAL
Based uestion
No. (1mark) Question (2marks) | (3marks) (4 Marks) (Smarks)
(1mark)
1 Electrostatics 2(2) 2(1) 5(1)
2 |Current Electricity 3(1) 4(1) 16(6)
3 Magnetic effect of current & 101) 1(1) 2(1) 3(1)
Magnetism
4 [Elect tic Inducti 17(8)
ec romagn.e ic Induction 2(2) 3(1) 5(1)
and Alternating Current
5 Electromagnetic Waves 1(1) 2(1)
6 [Optics 33) | 2 | 4 | 62 18(11)
7  |Dual nature of radiation 101) 1(1) 3(1)
and matter
8  |Atoms and Nuclei 2(2) 5(1) 12(6)
9  [Electronic Devices 3(1) 4(1) 7 (2)
Total 12(12) 4(4) 10(5) 21(7) 8(2) 15(3) | 70(33)
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SAMPLE QUESTION PAPER (GROUP-E)
CLASS: XII
SESSION: 2023-24
SUBJECT: PHYSICS (THEORY)

Maximum Marks: 70 Marks Time Allowed: 3 hours.

General Instructions
(1) There are 33 questions in all. All questions are compulsory
(2) This question paper has five sections: Section A, Section B, Section C, Section D and Section
E. All the sections are compulsory.
(3) Section A contains eighteen MCQ of 1 mark each, Section B contains seven questions of two
marks each, Section C contains seven questions of three marks each, section D contains two
case study-based questions of 4 marks each and Section E contains three long questions of five
marks each.
(4) There is no overall choice. However, an internal choice has been provided in section B, C, D
and E. You have to attempt only one of the choices in such questions.
(5) Use of calculators is not allowed.

SECTION - A

1. | Ahemisphere is uniformly charged positively. The electric field at a point on a diameter | 1
away from the centre is directed

(a) perpendicular to the diameter
(b) parallel to the diameter
(c) at an angle tilted towards the diameter

(d) at an angle tilted away from the diameter

2. The north pole of a long bar magnet was pushed slowly into a short solenoid 1
connected to a galvanometer. The magnet was held stationary for a few seconds with
the north pole in the middle of the solenoid and then withdrawn rapidly. The
maximum deflection of the galvanometer was observed when the magnet was

(a) moving towards the solenoid (b) moving into the solenoid
(c) at rest inside the solenoid (d) moving out of the solenoid
3. If the rms currentin a 50 Hz ac circuit is 5 A, the value of the current 1/300 seconds 1
after its value becomes zero is
(a)5vV2A (b)5./3/2A (c)5/6 A (d)5/V2A
4. Figure shows the part of an infinite plane sheet of charge. 1
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Which of the following graphs correctly shows the behaviour of electric field intensity
as we move from point O to A.
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5. In electromagnetic induction, the induced charge is independent of
(a) change of flux (b) time.
(c) resistance of the coil (d) None of these
6. The oscillating electric and magnetic field vectors in an electromagnetic wave are
(a) perpendicular to each other and opposite in phase.
(b) parallel to each other and opposite in phase.
(c) perpendicular to each other and in the same phase.
(d) parallel to each other and in the same phase.
7. For a total internal reflection, which of the following is correct?
(a) Light travels from rarer to denser medium.
(b) Light travels from denser to rarer medium.
(c) Light travels in air only.
(d) Light travels in water only.
8. Which of the following phenomena is used in optical fibres?
(a) Total internal reflection (b) Scattering
(c) Diffraction (d) Refraction
9. Wavefront is the locus of all points, where the particles of the medium vibrate with
the same
(a) phase (b) amplitude
(c) frequency (d) period
10. | When a radiation of wavelength A falls on a photosensitive surface, the maximum
kinetic energy of photoelectrons is K. For radiation of wavelength 2, the maximum
kinetic energy is
(@) K/2 (b) 2K (c) <K/2 (d) >K/2
11. | In the a-particle scattering experiment, the shape of the trajectory of the scattered a -

particles depend upon:
(a) only on impact parameter. (b) only on the source of a-particles.
(c) both impact parameter and source of a-particles.

(d) impact parameter and the screen material of the detector.
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12.

Which property of nuclear force explains that the binding energy per nucleon is nearly
constant for the mass number of nuclei between 20 < A <1707

(a) Strong nuclear force (b) Spin dependence

(c) Non-central nature of nuclear force  (d) Short range property of nuclear force

For questions 13 to 16, Two statements are given-one labelled Assertion and the other
labelled Reason. Select the correct answer to these questions from the codes (a), (b),
(c) and (d) as given below.

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true and R is NOT the correct explanation of A

(c) Ais true but R is false

(d) Ais false and R is also false

13.

Assertion: If the current in a solenoid is reversed in direction while keeping the same
magnitude, the magnetic field energy stored in the solenoid remains unchanged.
Reason: Magnetic field energy density is proportional to the magnetic field.

14.

Assertion: A convex lens may be diverging.
Reason: The nature of a lens depends upon the refractive index of material of the lens
and the surroundings.

15.

Assertion: In Young’s double slit experiment if wavelength of incident monochromatic
light is just doubled, number of bright fringes on the screen will increase.

Reason: Maximum number of bright fringes on the screen is directly proportional to
the wavelength of light used.

16.

Assertion: The photoelectrons produced by a monochromatic light beam incident on a
metal surface have a spread in their kinetic energies.
Reason: The work function of the metal is its characteristics property.

SECTION -B

17.

Find total energy stored in capacitors given in the circuit.

2uF
11
LI |

1uF

M= 1pF " —
/\‘Ii 2uF
I

1
2uF

18.

Two identical circular loops P and Q, each of radius r and carrying equal currents are
kept in the parallel planes having a common axis passing through O. The direction of
current in P is clockwise and in Q is anti-clockwise as seen from O which is
equidistant from the loops P and Q. Find the magnitude of the net magnetic field at

0. m! 2: m
4
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OR

A wire of length L is bent round in the form of a coil having N turns of same radius. If a
steady current I flows through it in clockwise direction, then find the magnitude and
direction of the magnetic field produced at its centre.

19.

Compare the following

(i) Wavelengths of the incident solar radiation absorbed by the earth’s surface and the
radiation re-radiated by the earth.

(ii) Tanning effect produced on the skin by UV radiation incident directly on the skin and
that coming through glass window.

20.

Write two characteristics of image formed when an object is placed between the optical
centre and focus of a thin convex lens. Draw the graph showing variation of image
distance v with object distance u in this case.

21.

Why is interference pattern not detected, when the two coherent sources are far apart?

SECTION -C

22.

Two cells of emf 1.5 V and 2V and internal resistance 1Q and 22 are connected in
parallel to pass a current in the same direction through an external resistance of 5 Q.
(a) Draw Circuit Diagram. (b) Using Kirchhoff's laws, calculate the current through each
branch of the «circuit and pd. across the 5 Q  resistor.
OR

Plot a graph showing the variation of current density (j) versus the electric field (E) for
two conductors of different materials. What information from this plot regarding the
properties of the conducting material, can be obtained which can be used to select
suitable materials for use in making (i) standard resistance and (ii) connecting wires in
electric circuits?

23.

Compare Dia- magnetic, Para -magnetic and Ferro- magnetic material based on (i)
permeability, (ii) susceptibility with suitable examples.

24,

A device X is connected to an ac source V = Vg sin wt. The variation of voltage, current
and power in one <cycle is shown in the following graph.

0

-

o ol ——

N
d

(a) Identify the device X.

(b)Which of the curves and C represent the voltage, current and the power consumed
in the circuit? Justify your answer.

(c)How does its impedance vary with frequency of the ac source? Show graphically.

25.

()The refractive index of diamond is much greater than that of glass. How does a
diamond cutter make use of this fact?

(ii) If a ray of light propagates from a rarer to a denser medium, how does its
frequency change?

(iii) Two identical glass (ug=3/2) equiconvex lenses of focal length f are kept in
contact. The space between the two lenses is filled with water (pw=4/3). What is the
focal length of the combination?

1+0.5+1.5
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OR

How is a wave front defined? Using Huygens’ construction, draw a figure showing the
propagation of a plane wave refracting at a plane surface separating two media. Hence,
verify Snell’s law of refraction.

1+2

26.

Obtain the expression for the wavelength of De -Broglie wave associated with an
electron accelerated from rest through a potential V. Plot the graph of de Broglie

wavelength (A)as a function of 1/VV.

2+1

27.

An object is placed (i) 10cm and (ii) 5 cm in front of a concave mirror of radius of
curvature 15cm. Find the position, nature and magnification of the image in each case.

1+1+1

28.

a) Explain, with the help of a circuit diagram, the working of a p-n junction diode as a
half-wave rectifier.

b) Write two characteristics features to distinguish between n-type and p-type
semiconductors.

1.5+1.5

SECTION -D

29.

Case Study Question

Whenever an electric current is passed through a conductor, it becomes hot after some
time. The phenomenon of the production of heat in a resistor by the flow of an electric
current through it is called heating effect of current or Joule heating. Thus, the electrical
energy supplied by the source of emf is converted into heat. In purely resistive circuit,
the energy expended by the source entirely appears as heat. But if the circuit has an
active element like a motor, then a part of energy supplied by the source goes to do
useful work and the rest appears as heat. Joule’s law of heating forms the basis of
various electrical appliances such as electric bulb, electric furnace, electric press etc.

(i) Which of the following is correct statement?

(a) Heat produced in a conductor is independent of the current flowing.

(b) Heat produced in a conductor varies inversely as the current flowing.

(c) Heat produced in a conductor varies directly as the square of the current flowing.
(d) Heat produced in a conductor varies inversely as the square of the current
flowing.

(ii) If the coil of a heater is cut to half, what would happen to heat produced?
(a) Doubled (b) Halved
(c) Remains same (d) Becomes four times.

(iii) A 25 W and 100 W are joined in series and connected to the mains. Which bulb
will glow brighter?

(a) 100 W (b) 25W

(c) Both bulbs will glow brighter (d) None will glow brighter

(iv) A rigid container with thermally insulated wall contains a coil of resistance 100 Q,
carrying 1 A. Change in its internal energy after 5 min will be
() 0KJ (b) 10 K] (c)20K] (d)30k]

59



OR

(iv) The heat emitted by a bulb of 100 W in 1 min is
(a) 100] (b) 1000] (c) 600] (d) 6000]

30.

Read the paragraph and answer the below questions:

Materials are classified on the basis of their conductivity as metals, semiconductors
and insulators. Metals are having low resistivity and high conductivity. While
semiconductors are having resistivity and conductivity in between metals and
insulators. And finally, insulators are those which are having high resistivity or very
low conductivity. Semiconductors may exist as elemental semiconductors and also
compound semiconductors. Si and Ge are elemental semiconductor and CdS, GaAs,
CdSe, anthracene, polypyrene etc. are the compound semiconductors. Each electron in
an atom has different energy level and such different energy levels continuing forms
the band of energy called as energy bands. Those energy band which has energy levels
of Valence electrons is called as Valence band. And the energy band which is present
above the Valence band is called as conduction band. On the basis of energy bands
materials are also defined as metals, semiconductors and insulators. In case of metals,
conduction band and Valence band overlaps with each other due to which electrons
are easily available for conduction. In case of insulators, there is some energy gap
between conduction band and Valence band due to which no free electrons are easily
available for conduction. And in semiconductors, there is a small energy gap between
conduction band and Valence band and if we give some external energy then electron
from Valence band goes to conduction band due to which conduction will be possible.
These semiconductors are classified as intrinsic semiconductors and extrinsic
semiconductors also.

I) In case of p-type semiconductors___

a) Np<< N b) np =ne C) Np>> nNe d) np=n.=0
I1) An intrinsic semiconductor behaves like ____at T = 0K.

a) conductor b) metal

) non-metal d) insulator

[11) If the energy band gap Eg> 3 eV then such materials are called as
a) conductors b) semiconductors
c) insulators d) superconductors

IV)The energy band gap is maximum in which of the following?
a) Metals b) Superconductors
c) Insulators d) Semiconductors

60


https://go.ezodn.com/ads/charity/proxy?p_id=2123a874-4266-4bfb-4f87-c8b68fb28747&d_id=378732&imp_id=285766446296898&c_id=1134&l_id=10016&url=https%3A%2F%2Fvillagebookbuilders.org%2Fdonate%2F&ffid=1&co=IN
https://go.ezodn.com/ads/charity/proxy?p_id=2123a874-4266-4bfb-4f87-c8b68fb28747&d_id=378732&imp_id=285766446296898&c_id=1134&l_id=10016&url=https%3A%2F%2Fvillagebookbuilders.org%2Fdonate%2F&ffid=1&co=IN

OR

In semiconductors at room temperature, which of the following is likely to happen?
a) The valence band is partially empty and the conduction band is partially filled
b) The valence band is filled and the conduction band is partially filled
c)The valence band is filled
d) The conduction band is empty

31.

SECTION -E

a) Define the equipotential surface. Derive an expression for the capacitance of a parallel
plate capacitor of plate area ‘A’ and separation between plate ‘d’
b) Three Capacitors of capicatances 2pF, 3pF and 4pF are connected in parallel.
(i) What is the total Capacitance of the Combination?
(ii)Determine the charge on each capacitor if the combination is connected to a 100V
supply?

OR

a) Deduce an expression for the electric potential due to an electric dipole at a point which
lies on a line making angle ‘0’ with the axis of dipole?

b) Depict the equipotential surface due to (i) an electric dipole (ii) two identical positive
charges separated by a distance

1+2

342

32.

a) State Bohr’s three postulates regarding structure of hydrogen atom
b) Determine the distance of the closest approach when an alpha particle of kinetic
energy 4.5MeV strikes a nucleus of Z=80, stops, and reverses its direction.

OR

a) Write two characteristics of nuclear force.

b) Plot the variation of potential energy between two nucleons with the separation
between nucleons. Mark the attractive and repulsive force region in the graph.

c) Prove that density of nuclear matter is independent of mass number of nuclei.

3+2

14242

33.

a) Define self-inductance. Is it scalar or vector? Write its S [ unit.
b) Current in a coil change from +2A to —2A in 0.05s and emf of 8V is induced in the coil.
Calculate the self-inductance of the coil.

c) Define back emf and deduce the relation work done against back emf.
OR
Define wattless current.
a) Derive the formula for average power dissipation across L-C-R circuit.
c) Compare power factors of given circuit.

X,=3R X.=3R Xc=R

L = "
0000 1
VL Vo Vr

v. (& ~

ir-
N

0

1.5

1.5

14242
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SECTION-A
1 2 3 4 5 6 7 8
a d a o b c b a
9 10 11 12 13 14 15 16
a c a d c a d b
SECTION -B
17 2uF
{ |
1yF
== 1uF = &
\rzpl—‘
| |
2uF
Cz and Cs are in series
1 1 1
=-3t3-1
c'=1pf
c'& Csarein ||
C"=1+1=2pf
C” & cs5 are in series
ﬁ:%ﬁr%:} "= 1pf
c""& cyarein||
Ceq =1+1= 2|J.f
Energy stored
U=2cvz=2x2x106x62
= 36x106]
18 | Relevant formula
Correct magnetic field
OR
L‘:NXZ‘EJ":}«' = L
- 2N
2
B:uDNI _ o INT . B_p.nch 7
2r 2(L / 21tN) L
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19 |. Complete answer: | 1
(1) In the solar system, any planet which absorbs energy is able to transmit that energy
(not more than the absorbed energy) and it transmits energy in the form of radiation.
Thus, the wavelength of the incident solar radiation which is absorbed by the surface
of the earth is equal to the wavelength of the ray re-radiated by the earth.

(2) Tanning effect is of great importance for direct UV (Ultraviolet) radiation. When
our skin is exposed to UV radiation then it increases the production of melanin. The
melanin is produced in our body in order to prevent skin from further damage. Melanin

is nothing but pigment that colours our hairs, eyes and skin and this increased amount

of melanin pigment causes skin tone to become dark.
However, glass windows are very efficient in blocking most of the ultraviolet rays, | 1
however ultraviolet rays still manage to penetrate at some extent through the glass
windows. The entrance of ultraviolet rays through glass windows can cause skin
damage and other skin problems that could lead to skin irritation.

20 | Answer: 1+1
Two characteristics:

1. Virtual image will be formed on the same side of object.

2. Image formed will be enlarged.

Explanation:

As you can see from the diagram when the object is placed in between optical

centre and focus of the lens image thus formed is virtual and magnified.

we can verify is use the lens equation: consider object is placed at f/2 distance

from the optical cenltre (jlust Iilfe in above diagram)

Using lens formula, ™ ~ = ~ T

s e

vti=7

1 _1_ 2

v = F T

i _ -1

v~ f

iy = _"|||‘

this means that the image formed is on the same side as the object (virtual).
[

Magnification= * E , Which mean image is magnified.

21 | When the distance d between the two coherent sources is large, the fringe width (f < | 2
1/ d) becomes too small to be detected. The interference pattern cannot be observed.

SECTION -C
22 | (a) 1
1.5V
N M F
Ly 2.0V
I,
B - } WWW———=—— E
2 I,
Y (I + 1) A+ 1)
C Vi D
52
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(b) Suppose 11 are 12 current drawn from cells €1 and €2 respectively,
then according to Kirchhoff's junction law, current in R=5Q is =l;+1,
Applying Kirchhoff's second law to mesh ABFEA,

1 Xl1+1.5—5(11+12)=0

=6l1+51,=1.5 1
Applying Kirchhoff’s second law to mesh CDEFC
21-2+2-5(11+12)=0
=5L1+71=2........ (ii)
Solving equation (i) and (ii), we get
[1=1/34 A1,=9/34 A
[=11+1,=1/34+9/34=10/34A
Potential difference across R=5Qresistor 1
(I1+I2)R=10/34 x5=25/17 volt
OR
correct graph 1
Slope of this graph gives conductivity 1
for standard resistance-material having lower slope 0.5
for connecting wires-material having more slope is required 0.5
23 | Proper comparison with suitable example 3
24 a) Phase difference between V and I is t/2. So the device can be a capacitor. | 1 3
b) Curve A represents power P=VI, where the amplitude is equivalent to the
multiplication of amplitudes of V and I curve. Curve B is sine curve and | 1%
represents voltage and curve C is a cosine curve representing the current.
Full cycle of the graph consist of two positive and two negative symmetrical
area. So, the average power consumed in the circuit is zero.
c) correct graph b2
25. | (i)correct answer 1
0.5
(ii) correct answer 15
(iii)3f/4
OR
142
Complete correct answer
26 | Correct answer 2+1
27 | v=-30cm, m=-v/u=-3, Image is real, inverted and magnified and it forms ata 1.5
distance of 30 cm in front of mirror.
v=+15cm, m=3, image is virtual, erect and magnified and it forms at distance of 15cm | 1.5
behind the mirror
28 | a) correct diagram and explanation 1.5+1.5

b) Any two correct difference
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SECTION - D

Case Study Question

1+1+1+1
29 1. C 2. B 3.B 4 D or
30 1+1+1+1
1. C 2. D 3. C 4. C OR
31 SECTION - E
A. Correct definition
Correct expression 1+1
B. Three Capacitors of capicatances 2pF,3pF and 4PF are connected in Parallel.
i) 9 pF
ii) Since all the capacitance are in parallel, therefore voltage across each will remain 1
same =100V
So Charge on each capacitor is given by:
Q1=C1V=2 pFx100 V=200 pC 1
Q2=C2V=3 pFx100 V=300 pC
Q3=C3V=4 pFx100 V=400 pC 1
OR
a) correct derivation 3
b) correct diagram 2
32 | a) correct statement 1+1+1
b) 5.14 x 10-14m 2
Or
. . 1
a)Two characteristics 2
b) correct graph, and marked region
. __ Massofnucleus — mA _ mA
c) Nuclear density, p = -——— of nucleus RS  ‘maARj )
3m 17 -3
p= 3 = constant = 10~"kgm
4R,
33 | a) correct define. scalar and unit 1.5
1.5
b) e=Ldi/dt=> L=0.2H )
c) correct definition and derivation
or
a) correct definition 1
b) correct formula derivation 2
c)1/42
2
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KVS(RO) JAIPUR
CLASS-XII
SESSION-2023-2024
SAMPLE PAPER GROUP-F
SUBJECT: - PHYSICS (BLUE PRINT)

Time: 3 hrs. Class — XII MM -70
S. Unit MCQ | Assertion SA1 SAII Cgse stt_“dy LA TOTAL
Based uestion
No. (1mark) Question (2Zmarks) | (3marks) (4 Marks) (5marks)
(1mark)
1 |Electrostatics 3 i 1 - - 1
2 |Current Electricity 1 - - - 1 16(7)
3 [Magnetic effect of current 5 ~ 2 i
& Magnetism
. . 17(09)
4 |Electromagnetic Induction i
and Alternating Current 3 2 ) )
5 |Electromagnetic Waves 1 - 1 - - -
6 |Optics ) 1 1 1 1 1 18(7)
7 (Dual nature of radiation 1 1 1 ) ]
and matter
' 12(7
8 |Atoms and Nuclei 1 1 1 1 i ) (7)
9 | Electronic Devices ] 1 1 ) 1 ] 7 (3)
Total 12(12) 4(4) 10(5) 21(7) 8(2) 15(3) | 70 (33)
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SAMPLE QUESTION PAPER (GROUP-E)
CLASS: XII
SESSION: 2023-24
SUBJECT: PHYSICS (THEORY)

Maximum Marks: 70 Marks Time Allowed: 3 hours.
General Instructions:

(1) There are 33 questions in all. All questions are compulsory.

(2) This question paper has five sections: Section A, Section B, Section C, Section D andSection E.

(3) All the sections are compulsory.

(4) Section A contains sixteen questions, twelve MCQ and four Assertion Reasoning basedof 1 mark each,
Section B contains five questions of two marks each, Section C contains seven questions of three
marks each, Section D contains two case study-based questions of four marks each and Section E
contains three long answer questions of five marks each.

(5) There is no overall choice. However, an internal choice has been provided in one question in
Section B, one question in Section C, one question in each CBQ in SectionD and all three questions
in Section E. You have to attempt only one of the choices insuch questions.

(6) Use of calculators is not allowed.

(7) You may use the following values of physical constants where ever necessary

i.  c=3x108m/s

il.  me=9.1x103%kg
ii. e=16x1019¢C
iv. Ho =4nx 107 TmA1

V. h=6.63x103% Js
vi. £ =8.854x10"2 C2N-1m2

vii. Avogadro’s number = 6.023 X 1023 per gram mole
Section A
Q.No. Questions Marks
1. An AC source is connected to a resistance. Phase difference between applied voltage and current 1
in the circuit is given as:
(a)0 (b) /3
(c)m/4 (d) /6
2. Angle between electric field and magnetic field in an electromagnetic wave is: 1
(@)o (b) /2
(c)m/4 (d)m/6
3. Unit of inductive reactance is: 1
(a) Ampere (b) Ohm
(c) Ohm. Metre (d) Weber
4. An electrical dipole is placed in an uniform electric field with the dipole axis making an angle 6 1
with the direction of electrical field. The orientation of the dipole for stable equilibrium is
(a) /6 (b) /3
(c)o (d) /2
5. At the centre of a cubical box + Q charge is placed. The value of total flux that is coming out a wall 1
is
Q Q
(a) Z_D (b) ZTO
(c) oe (d) e

67




The graph shows the variation of voltage 'V' across the plates of two capacitors A and B versus
increase of charge 'Q' stored on them. which of the two capacitors has higher capacitance?

A

_-.Q
(a) A (b) B
(c) both have same (d) none

A current pass through a wire of non-uniform cross section. Which of the following quantities are
independent of cross section

(a) the charge crossing (b) Drift velocity

(c) current density (d) free electron density

An electron is projected with uniform velocity along the axis of a current carrying long Solenoid.
Which of the following is true?
(a) The electron will be accelerated along the axis.

(b) The electron path will be circular about the axis.
(c) The electron will experience a force at 45° to the axis and hence execute a helical path.

(d) The electron will continue to move with uniform velocity along the axis of the solenoid.

A wire in the form of a circular loop, of one turn carrying a current, produces magnetic induction B
at the centre. If the same wire is looped into a coil of two turns and carries the same current, the
new value of magnetic induction at the centre is

(a)B (b)2B

(c)4B (d)8B

10.

According to Faraday ‘s law of electromagnetic induction
(a) Electric field is produced by time varying magnetic flux.
(b) Magnetic field is produced by time varying electric flux.
(c) Magnetic field is associated with a moving charge.

(d) None of these

11.

When a yellow light is incident on a surface, no electrons are emitted while green light can emit
electrons. If the red light is incident on the surface, then:

(a) no electrons are emitted (b) electrons of lower energy are emitted

(c) electrons of higher energy are emitted  (d) none of the above

12.

Balmer series lies in which spectrum?

(a) visible (b) ultraviolet (c) infrared (d) X-rays

Two statements are given-one labelled Assertion (A) and the other labelled Reason (R). Select the correct answer to
these questions from the codes (a), (b), (c) and (d) as given below.

(a) Both A and Rare true and R is the correct explanation of A
b) Both A and R are true and R is NOT the correct explanation of A

(
(
(

c) Ais true but R is false

)
d)

Ais false and R is also false

13.

Assertion: If objective and eye lenses of a microscope are interchanged then it can work as
telescope.

Reason: The objective of telescope has small focal length.
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14. Assertion: The kinetic energy of photoelectrons emitted from metal surface does not depend on the 1
intensity of incident photon.

Reason: The ejection of electrons from metallic surface is not possible with frequency of incident
photons below the threshold frequency.

15. Assertion: An N-type semiconductor has a large number of electrons in its conduction band. 1
Reason: An N-type semiconductor is obtained by doping an intrinsic semiconductor with a
pentavalent impurity which behaves as a donor.

16. Assertion: Light nuclei tend to diffuse together. 1
Reason: When light nuclei diffuse to form a heavier nucleus, its binding energy per nucleon
increases.

Section B

17. Write two characteristic features to distinguish between n- type and p-type semiconductors. 2

18. Write formula of the wavelengths of emitted photons when electrons jump in second orbit of 2
hydrogen atom. Name the spectral series associated with emitted radiation when electron in a
hydrogen atom jumps fromn=eoton = 2.

OR
Write formula of the wavelengths of emitted photons when electrons jump in first orbit
of hydrogen atom. Name the spectral series which lies in UV-region in emission spectrum
of hydrogen atom.

19. A narrow slit is illuminated by a parallel beam of monochromatic light of wavelength A equal to 6000 2
A and the angular width of the central maximum in the resulting diffraction pattern is measured.
When the slit is next illuminated by light of wavelength A’, the angular width decreases by 30%.
Calculate the value of the wavelength A’.

20. Two large parallel plane sheets have uniform charge densities + 0 and-o. Determine the electric 2
field (i) between the sheets, and (ii) outside the sheets.

21. Electromagnetic waves with wavelength 2
(i) A1 is suitable for radar systems used in air craft navigation.

(i) A2 is used to kill germs in water purifiers.
(iii) Az is used to improve visibility in runways during fog and mist conditions.
Identify and name the part of the electromagnetic spectrum to which these radiations belong.
Also arrange these wavelengths in ascending order of their magnitude.
Section C

22. Write three points of differences between para-, dia- and ferro-magnetic materials, giving one 3
example of each.

23. Along wire is bent into a circular coil of one turn and then into a circular coil of smaller radius having 3
n identical turns of secondary coil. If the same current passes in both the cases, find the ratio of the
magnetic fields produced at the centre in the two cases.

24. Derive an expression for the inductive reactance of an inductor L, when connected across an a.c. 3
source. Also draw graph between inductive reactance and frequency of a.c. source.

OR
Derive an expression for the capacitive reactance of a capacitor C, when connected across an a.c.
source. Also draw graph between capacitive reactance and frequency of a.c. source.

25. The radii of curvature of the faces of a double convex lens are 10cm and 15 cm. If the focal length 3
of the lens is 12 cm, find the refractive index of the material of the lens.

OR
Two lenses, one convex lens of focal length 20 cm and second concave lens of focal length 15 cm,
are kept together coaxially. Find the focal length and identify the nature of their equivalent lens.
26. Sketch the graphs showing variation of the stopping potential with frequency of incident radiation 3

for two photosensitive materials A and B having threshold frequencies as vi and va(vi> vs):
(i) In which case is the stopping potential is more and why?
(i) Does the slope of the graph depend on the nature of the material used? Explain.
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27. (a) State the principle of ac generator. 3
(b) Explain with the help of a well labelled diagram, its working and obtain the expression for the
emf generated in the coil.
OR
(a) State the principle of a transformer.
(b) Explain with the help of a well labelled diagram, its working and obtain the expression for
output ac voltage in terms of number of turns in primary coil ( Np ) and secondary coil ( Ns).
28.  |(a) Define mass defect. 3
(b) Calculate the mass defect of a nitrogen nucleus (174N ) from the following data: - Mass of
proton=1.00727 u, mass of neutron =1.00866 u and mass of Nitrogen nucleus (174N ) =14.00307 u
Section D
29. Case study: p-n junction diode: 4
Read the following paragraph and answer the questions
p-n junction is a semiconductor diode. By adding precisely, a small quantity of pentavalent
impurity. Part of the p-Si wafer can be converted into n-Si. There are several processes by
which a semiconductor can be formed. A thin layer is developed at the p- n junction which
is devoid of any charge carrier but has immobile ions. It is called depletion layer. At the
junction a potential barrier appears, which does not allow the movement of majority charge
carriers across the junction in the absence of any biasing of the junction. p-n junction offers
low resistance when forward biased and high resistance when reverse biased.
(i) Approximate width of depletion layer is
(a)1cm (b) 1 mm
(c) 1 um (d)1Im
(i) Width of depletion region in a p-n junction diode ............ when the junction is forward biased
(a) increases (b) decreases
(c) remains same (d) none of the above
(iii) Width of depletion region in a p-n junction diode ............ when the junction is reverse biased
(a) increases (b) decreases
(c) remains same (d) none of the above
(iv)  The processes that occur during the formation of a p-n junction.
(a) diffusion (b) drift
(c) both of above (d) none of the above
30. Case study: Optical Fibres: 4

F B
Rarer -
medium i A i i
(Adr) L i . : i Waler-air
0, ._{ Dzi_e-'. 0, L 1;} 0, interlace
Y T o Uiy Etl =
i 4 > w o
L A N . o Totally
Denser s Y reflected ray
medium | / = Partially
[water) &= b
A C reflected rays
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Cladading

CTore
Outer jacket Coazing

An optical fibre is a structure comprising of thin rod of high-quality glass of refractive index n;
surrounded by a medium of refractive index n,. Very little light is absorbed by the glass. Light getting
in at one end undergoes repeated total internal reflection, even when the fibre is bent, and emerges
at the other end. All rays with angle of incidence B8i greater than critical angle B¢ are confined inside
optical fibre. Numerical aperture (NA) of structure is defined as sin a.

(i)  Which type of signals are transmitted by the optical fibres?

(a) electrical (b) sound (c) light (d) none of the above
(ii) Inan optical fiber---

(a) cladding have more refractive index (b) core have more refractive index

(c) both have same refractive index (d) none of the above

(iii)  Necessary conditions for total internal reflection is--
a) Ray should travel from denser to rarer medium

b) incident angle must be greater than critical angle

c) both of above

d) none of the above

(iv) Optical fibre works on the principle of

)
(
(
(
(

(a) reflection (b) refraction (c) diffraction (d) TIR
OR
Relation between refractive index and critical angle is
(@) nyysinC =1 (b)nyy =sinC (c) nqpsinC =1 (d) none of the above
Section E

31

(a) State the two Kirchhoff’s rules used in the analysis of electric circuits and explain them.
(b) Apply Kirchoff’s Laws to determine the currents [1 and 12 in the circuit as shown in the Figure
given below: -

; I, 16%, 20

A < I =
Ii0
E
40

(a) Derive the equation of the balanced state in a Wheatstone bridge using Kirchhoff’s laws.

(b) Write the relation of resistivity in terms of relaxation time and explain graphically how resistivity
of following materials depends on temperature.

(i) metals (i) constantan & (iii) semiconductors.
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32

(a) State Gauss’ law in electrostatics. Use this law to drive an expression for the electric field due
to an infinitely long straight wire of linear charge density ACm™.
(b) A wire AB of length L has linear charge density A= k x, where x is measured from the end A of
the wire. This wire is enclosed by a Gaussian hollow surface. Find the expression for the electric flux
through this surface.

OR

(a) Write a relation for electric field at a point from a point charge and draw electric field lines due
to unit positive point charge.

(b) Derive a relation between electric field intensity and potential difference using two equipotential
surfaces.

(c)  Three-point charges of 10 uC each are placed at three vertices of an equilateral triangle of
side 1 m. Find electric field at the centre of the triangle.

33

(a) Draw a labelled ray diagram showing the formation of image by a Cassegrain telescope
(reflecting type). Write the expression for its magnifying power.

(b)  Write any three advantages of reflecting type telescope over refracting type.

(c) Find magnifying power of a telescope if focal length of its primary and secondary mirrors
are 50.0 cm and 1.0 cm respectively.

OR
(a) Apointobjectis placed in rare medium at the principal axis of a convex refracting surface. Draw
the correct ray diagram of real image formation and obtain relation among distance of object (u),
distance of image (v) & radius of curvature (R) of the spherical surface.
(b) Light from a point source in air falls on a spherical glass surface (n = 1.5 and radius of curvature
= 20 cm). The distance of the light source from the glass surface is 100 cm. At what position the
image is formed?
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Workshop group - F

PHYSICS

Time: 3 hrs. Class — Xl MM -70
MARKING SCHEME
Section — A
1 2 3 4 5 6 7 8
a b b o b d d
9 10 11 12 13 14 15 16
c a a a c b a a
Section —B
17 | Two distinguishing feature is of 1mark each 11
18 | Formula 1
Balmer series 1
OR
Formula 1
Lymen Series 1
19 | Angular width 2¢ = 2A\/d
Given A = 6000 A %
In Case of new A (assumed A’ here),
angular width decreases by 30% %
New angular width =0.70 (2 ¢)
2N/d=0.70 X (2 \/d) %
~N'=4200A %
20
+++
4 F1 E2 - - P2
——3 |- |
*ipg .| B2 =" 1
+++
+++
Electric field Inside the sheets at point P1 2
EP1=E1+E2=O'/2Eo+0‘/2€o=O'/€o
Electric field outside the sheets at point P 2
EP; = E1-E2=O'/260—0'/2Eo=o
21 | Al -Microwave %
A2 - ultraviolet %
A3-infrared %
Ascending order - A2<A3<A1 %
Section—-C
22 | Three differences %, V5, Vs
one example of each Y, Vo, Y
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23 | Case-i:
B= 1ol /2R iz
[=2nR - R=l/2m
B1= ol /2R = portl/l ........coooeeeeen (i) %
Case-ii
I=n x2mr > r=1/2nn %
B2=ponl/2r = uon®I/L ... (i)
~B1/B2=1/n? iz
24 Derivation of instantaneous current i=ipsin (wt -@/2) Reactance 1%
XL=BIL 2
Graph 1
25 | equivalent focal length 21
nature ’
26 | Plot the graph 1
Calculate slope for the two and show that it is independent to the nature 1,1
27 | (a) Principle 1
(b) Diagram, Working with expression 1,1
OR
(a) Principle 1
(b) Diagram, Working with expression 1,1
28 | (a) mass defect 1
(b) Mass defect=7(m5) +7(mn) -my 2
=0.11243 amu
Section—D
29 | (i)c (i) b (iii) a (iv) c 1+1+1+1
30 | (i)c (ii) b (i) c (iv)dOR a 1+1+1+1
31 | (a)Junction rule: At any junction, the sum of the currents entering the 1
junction is equal to the sum of currents leaving the junction
Loop rule: The algebraic sum of changes in potential around any closed 1
loop involving resistors and cells in the loop is zero
(b) Correct values of 11 & I, with proper solution 3
OR
(a) Derivation of = = = 3
Q s
(b) correct relation (i)correct graph, (ii) correct graph, (iii) correct graph v, %
32 | (a) (i)The total electric flux through a closed surface is equal to the total (net) electric 1
(i) charge inside the surface, divided by &
2

.
0=

By symmetry, the magnitude of the electric field will be the same at
all points on the curved surface S1 of the cylinder and directed radially

outward. Eanddsare along the same direction.
. Eanddsare right angles to each other, through the plane caps S2 and S3
Total flux through the Gaussian surface,

o=¢ E .ds= ¢, EdscosO+ ¢, Edscos90+ §., Edscos90
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:5651 Eds+0+0 o T%
==E (2nrl) (+The surface area of the curved e [+
part is 2mrl) . —>
The net charge enclosed by Gaussian surface is, g = Al 2 NI & B
, q Al H s TP
~By Gauss’s law, @=_- == ! : =
E (2ar]) = % or E = 2’_;0!‘ < 15
Infinitely long
straight charged wire
(b)
dqg= Adx= kxdx
| 2
Q= I kxdx = &
5 2
2
s QK :
S 25
OR
(a) correct relation and correct diagram 1+1
(b) correct derivation with figure 1%,%
(c) zero 1
33 | (a) correct ray diagram and formula 1%,%
(b) Any three advantages Y%, Y %
(c) correct formula and solution %A
OR
(a) correct diagram and derivation 3
(b) correct solution 2
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KVS(RO) JAIPUR

CLASS-XII

SESSION-2023-2024
SAMPLE PAPER GROUP-G
SUBJECT: - PHYSICS (BLUE PRINT)

S-No. \yNIT [Unit MCQ |Assertion [VSA [SA Case LA TOTAL
(1mark) Based (2marks) (3marks) (Study (5marks)
Question Question
(1Marks) (4 Marks)
1 | [Electrostatics 22) 1(1) |- 3(1) 4(1) - 9(4)
2 Current Electricity 1(1) - 2(1)  3(1) 7 (2)
3 Il IMagnetic effect of 2(2) - 2(1)  [3(1) 5 (1) 7(4)
current&Magnetism
4 Electromagnetic 1(1) (1) - 3 (1) --- 10(4)
Induction and
Alternating
S [l [Electromagnetic Waves |1 (1) 3(1) - 4(2)
6 Optics 3(3) [1(1) 2(1)  [3(1) 5 (1) 14(7)
71 Vpyal nature 1(1) 3(1) - 4(2)
of radiation
and matter
8 Atoms and Nuclei 1(1) - 2(1) | 5(1)  8(4)
S V [Semi-Conductors & | - 1(1) 2(1) |- 4 (1) - 7 (4)
Electronic Devices
Total 12(12) 4(4) 10(5) 21(7) B(2) 15(3) (70 (33)
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SAMPLE QUESTION PAPER (GROUP-G)
CLASS: XII
SESSION: 2023-24
SUBJECT: PHYSICS (THEORY)

Maximum Marks: 70 Marks Time Allowed: 3 hours.

General Instructions:-

(1) There are 33 questions in all. All questions are compulsory.

(2) This question paper has five sections: Section A, Section B, Section C, Section D and

Section E.
(3) All the sections are compulsory.

(4) Section A contains sixteen questions, twelve MCQ and four Assertion Reasoning based of 1
mark each, Section B contains five questions of two marks each, Section C contains
seven questions of three marks each, Section D contains two case study-based
questions of four marks each and Section E contains three long answer questions of five

marks each.

(5) There is no overall choice. However, an internal choice has been provided in one
question in Section B, one question in Section C, one question in each CBQ in Section D
and all three questions in Section E. You have to attempt only one of the choices in such

questions.
(6) Use of calculators is not allowed.

(7) You may use the following values of physical constants where ever necessary

i. c=3x108 m/s
ii. me=9.1x1031kg
iii. e=1.6x10"19¢
iv. p0=4mx107 TmA-1
v. h=6.63x103%]s
vi. €0 =8.854x10-12 C2N-1m2
vii.  Avogadro’s number = 6.023 X 1023 per gram mole

SECTION A
Q.No. Marks
01 In which of the following cases the electric field at the centre is not zero? 1
g Q q
‘ .//. /l b |~i - -
— N
q a4
«.--// > d w\ \u
a o .
02 An electric dipole of moment 7 is placed in a uniform electric field E . Then 1

(i) the torque on the dipole is # x E
(ii) the potential energy of the system is p. E

(a) (i), (ii) and (iii) are correct

(b) (i) and (iii) are correct and (ii) is wrong
(c) only (i) is correct

(d) (i) and (ii) are correct and (iii) is wrong

(iii) the resultant force on the dipole is zero. Choose the correct option.
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03

In a Wheatstone bridge, all the four arms have equal resistance R. if resistance of
the galvanometer arm is also R, then equivalent resistance of the combination is

a)R b) 2R c)R/2 d)R/4
04 An ammeter of resistance 0.2 ohm and range 10 mA is to be used to read
potential difference up to 1V. It can be converted into a voltmeter of desired
range by connecting
(a) 96 ohms in series
(b) 92 ohms in parallel
(c) 99.8 ohm in series
(d) 90 ohms in parallel
05 When a ferromagnetic material is heated above the curie temperature it
becomes:
(a) Diamagnetic (b) Paramagnetic (c)Strongly charged (d) Non-Magnetic
06 The current I in a coil varies with time as shown in figure below.
1 &>
0 : : >
T/4 T/2 3T/4 T
The variation of induced emf with time would be :
t emf
T/4 i
a. "’ T2 3TAT
b emf
T/4 T2 3TA_T
0 i R
An EM wave is propagating in a medium with a velocity v = v i. The instantaneous
oscillating electric field of this wave is along + y axis. Then the direction of
07 oscillating magnetic field of the EM wave will be along :
(a) -y axis (b) z axis (c)-zaxis (d)-xaxis
08 The length of astronomical telescope is adjusted for parallel light is 90 cm. If the
magnifying power of telescope is 17 ,then the focal length of eyepiece and
objective lens is respectively :
(a)10 cm & 80 cm (b)85cm &5 cm (c)5cm &85
cm (d) 70 cm & 20 cm
09 Which of the following is correct for light diverging from point source.

(a)The intensity decreases in proportion with squared of distance.
(b)The wavefront is parabolic

(c) The intensity of the light does not depend of the distance.

(d) None of the these
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10

In an experiment of single slit diffraction, the width of a slit 1.2pm and the
angular width of centre maximum is observed to be equal tog find the

wavelength of light
()6 A° (b)60 A0 (c) 600A° (d) 6000A0

11

The stopping potential as a work function of frequency of incident radiation is 1
plotted for two different photo electric surfaces A and B. The graphs show the

work function of A is
VS

(a) greater than that of B
(b) smaller than that of B
(c) same as that of B (d)no comparison can be done from given graph

12

A nucleus of mass number 189 splits into two nuclei having mass no125 and 1
64.the ratio of radius of daughter nuclei respective is
(a)25:16 (b)1:1 (c)4:5 (d) 5:4

Two statements are given-one labelled Assertion (A) and the other labelled
Reason (R). Select the correct answer to these questions from the codes (a),
(b), (c) and (d) as given below.

a) Both A and R are true and R is the correct explanation of A

b) Both A and R are true and R is NOT the correct explanation of A

c) Ais true but R is false

d) Ais false and R is also false

13

Assertion: A small metallic sphere is placed at the centre of a large charged
spherical shell and two are the connected by a wire. The charge will not flow from
outer sphere to inner sphere
Reason: A charged conductor is placed inside the hollow conductor and two are
connected by the wire. The whole charge will flow on the outer surface of the
outer conductor

14

Assertion: Figure shows a horizontal solenoid connected to a battery and a switch. A copper | 1
ring is placed on a smooth surface, the axis of the ring being horizontal. As the switch is
closed, the ring will move away from the solenoid.

Reason : Induced emf in the ring, e=-d®/dt

wr— ().
.

15

Assertion: White light falls on a double slit with one slit is covered by a green
filter. The bright fringes observed are of green colour.
Reason: The fringes observed are coloured.

16

Assertion: When two semiconductor of p and n type are brought in contact, they
form p-n junction which act like a rectifier.
Reason : A rectifier is used to convent alternating current into direct current.
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SECTION B

17

Derive an expression for the resistivity of a good conductor, in terms of the
relaxation time of electrons.

Or
The resistance of a given piece of wire is 10Q2. What will happen to its resistance &
resistivity when its length is doubled?

18

An electron beam is moving between two parallel plates having electric field
1.125x10-°V/m. A magnetic field 3x10-19T is also applied, so that beam of

electrons does not deflect. What is the velocity of the electron?

19

A ray of light is incident normally on
the face AB of a right-angled glass

prism of refractive index = 1-5. The n—lﬁ.\? B
prism is partly immersed in a liquid 60"
of unknown refractive index. Find
the value of refractive index of the
liquid so that the ray grazes along
the face BC after refraction through

the prism. A —

20

Draw a plot of the binding energy per nucleon as a function of mass number for a
large number of 2<A<240 nuclei. How do you explain the constancy of binding
energy per nucleon in the range 30<A<170 nuclei using the property that nuclear
force is short-ranged?

21

Draw the circuit diagram of full wave rectifier and also draw its input and output
wave forms.

OR
How is forward biasing different from reverse biasing in a p-n junction diode?

SECTION C

22

a) Use Gauss’s theorem to find the electric field due to a uniformly charged
infinitely large plane thin sheet with surface charge density

(b) An infinitely large plane thin sheet has a uniform surface charge density.
Obtain the expression for the amount of work done in bringing a point charge q
from infinite to a point, distance r, in front of the charged plane sheet.

23

State Kirchoff's laws of current distribution in an electrical network.
Using these rules determine the current between B and D in the circuit diagram as
shown in the figure below.

2V Q |
A z “ B

1V -
1Q
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24

A bar magnet of magnetic moment 1.5 ] T -1 lies aligned with the direction of a
uniform magnetic field of 0.22 T

(a) What is the amount of work required by an external torque to turn the magnet
so as to align its magnetic moment: (i) normal to the field direction, (ii) opposite
to the field direction?

(b) What is the torque on the magnet in cases (i) and (ii) ?
OR

A short bar magnet of magnetic moment m = 0.32 JT-1is placed in a uniform
magnetic field of 0.15 T. If the bar is free to rotate in the plane of the field, which
orientation would correspond to its (a) stable, and (b) unstable equilibrium?
What is the potential energy of the magnet in each case?

25

A device 'X' is connected to an ac source V = Vo sin t. The variation of voltage,
current and power in one cycle is shown in the following graph :

4
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(a) Identify the device 'X'.

(b) Which of the curves A, B and C represent the voltage, current and the power
consumed in the circuit? Justify your answer.

(c) How does its impedance vary with frequency of the ac source? Show
graphically.

26

a) A parallel plate capacitor is being charged by a time varying current. Explain
briefly how Ampere’s circuital law is generalized to incorporate the effect due to
the displacement current.

b) Name the part of electromagnetic spectrum whose wavelength lies in the range
of 10719 m. Give its one use.

27

Obtain Lens makers formula using the expression nz/v-ni1/u=(nz2-n1)/R, here the
ray of light propagating from a rarer medium of refractive index (n1) to a denser
medium of refractive index (nz) is incident on the convex side of spherical
refracting surface of radius of curvature R.

28

(a) State Bohr's quantization condition for defining stationary orbits. How does de-
Broglie hypothesis explain the stationary orbits?

(b) Find the relations between the three wavelengths A1, A2 and A3 from the energy
level diagram shown below.

-

Az
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Case Study :
Read the following paragraph and answer the questions

Faraday cages shield their contents from static electric fields. An electric field is a
force field surrounding a charged particle, such as an electron or proton. These
cages often look distinctly, well, cage like. Some are as simple as chain-link fences
or ice pails. Others use a fine metallic mesh. Regardless of their exact appearance,
all Faraday cages take electrostatic charges, or even certain types of

electromagnetic radiation, and distribute them around the exterior of the cage.

Faraday cage
& ; ; E Source of high
Person is safe @ — voliage
from electric shock FHE )
Inside the cage! 7 # 3#_
T

(i). Which of the following material can be used to make a Faraday cage?
a) Plastic b) Glass c) Copper d) Wood

(ii). Example of a real-world Faraday cage is
a) car b) plastic box c) lightning rod d) metal rod

(iii). What is the electrical force inside a Faraday cage when it is struck by
lightning?

a) The same as the lightning b) Half that of the lightning

c) Zero d) A quarter of the lightning

(iv). An isolated point charge +q is placed inside the Faraday cage. Its surface
must have charge equal to-
a) Zero b) +q c)-q d) +2q

OR
A point charge of 2C is placed at centre of Faraday cage in the shape of cube with
surface of 9 cm edge. The number of electric field lines passing through the cube
normally will be-

a) 1.9x10> Nm?2/C entering the surface b) 1.9 x10> Nm?2/C leaving the surface
c) 2.0 x105 Nm?/C leaving the surface d) 2.0 x10> Nm2/C entering the surface
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Case Study:
Read the following paragraph and answer the questions
A pure semiconductor germanium or silicon, free of every impurity is called
intrinsic semiconductor. At room temperature, a pure semiconductor has very
small number of current carriers (electrons and holes). Hence its conductivity is
low. When the impurity atoms of valency five or three are doped in a pure
semiconductor, we get respectively
n-type or p-type extrinsic semiconductor. In case of doped semiconductor n.n;, =
ni2 Where ne and nn are the number density of electron and hole charge carriers in
a pure semiconductor. The conductivity of extrinsic semiconductor is much higher
than that of intrinsic semiconductor.
1)How can a p-type semiconductor be converted into n- type semiconductor?
a) adding pentavalent impurity b) adding trivalent impurity
c)not possible d) heavy doping
2). Which of the following is true about n type semiconductor?
a) concentration of electrons is less than that of holes.
b) concentration of electrons is more than that of holes.
c)concentration of electrons equal to that of holes.
d)None of these
3)Which of the following is true about p type semiconductor?
a) concentration of electrons is less than that of holes.
b) concentration of electrons is more than that of holes.
c)concentration of electrons equal to that of holes.
d)None of these
4)Which of the following is the reason about diffusion current?
a) diffusion of holes from pto n b) diffusion of electrons from n to p
c) both (a) and (b) d) None of these
OR
What are the processes that occur during formation of a p-n junction?
a) drift b) diffusion c) both (a) and (b) d)None of these

SECTION E

31

(a) Write the expression for the force,f, acting on a charged particle of charge ‘q’,
moving with a velocity V in the presence of both electric field E and magnetic field
B . Obtain the condition under which the particle moves undeflected through the
fields. (b) A rectangular loop of size | x b carrying a steady current I is placed in a
uniform magnetic field. Prove that the torque acting on the loop is given by =m x B
, where m is the magnetic moment of the loop.

(b)A rectangular loop of wire of size 4 cm x 10 cm carries a steady current of 2A. A
straight long wire carrying 5A current is kept near the loop as shown. If the loop
and the wire are coplanar, find the magnitude and direction of the force on the loop
due to the current carrying wire.

2 p 10 em y =~
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OR

a) Derive the expression of force between two infinitely long parallel current
carrying conductors, hence define one ampere of current.

b) A square loop of side 20 cm carrying current of 1A is kept near an infinite
long straight wire carrying a current of 2A in the same plane as shown in
the figure. Calculate the magnitude and direction of the net force exerted on
the loop due to the current carrying conductor.

10] 1A
CcIT - T

B ¥ 20 cm

< d
20 cm

2A

32

(a)Draw a ray diagram to show refraction of a ray of monochromatic light passing
through a glass prism. Deduce the expression for the refractive index of glass in
terms of angle of prism and angle of minimum deviation.
b) A converging lens has a focal length of 20 cm in air. It is made of a material of
refractive index 1.6. If it is immersed in a liquid of refractive index 1.3, find its new
focal length.

OR
(a)With the help of a suitable ray diagram, derive the mirror formula for a concave
mirror
(b)Use the mirror equation to show that
(i) An object placed between f and 2f of a concave mirror produces a real image
beyond 2f.

(ii) An object is placed between pole and the focus of a concave mirror produces a
virtual and enlarged image.

33

(a)State two important properties of photon which are used to write Einstein's
photoelectric equation. Define (i) stopping potential and (ii) threshold frequency,
using Einstein's equation and drawing necessary plot between relevant
quantities.

(b)If light of wavelength 412-5 nm is incident on each of the metals given below,
which ones will show photoelectric emission and why?

Metal Work Function (eV)
Na 1-92
K 215
Ca 3-20
Mo 4-17
OR

(i) Using Rutherford model of the atom, derive the expression for the total energy
of the electron in hydrogen atom. What is the significance of total negative energy
possessed by the electron? Also write the conclusions of a scattering experiment.
(ii) A hydrogen atom initially in the ground state absorbs a photon which excites
it to the n = 4 level. Estimate the frequency of the photon.
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MARKING SCHEME OF SAMPLE PAPER FOR CLASS XlI(Set-G)

SECTION -A MAR

S.NO KS
1 B 1
2 A 1
3 A 1
4 C 1
5 B 1
6 A 1
7 B 1
8 C 1
9 A 1
10 D 1
11 B 1
12 D 1
13 A 1
14 (A)When switch is closed, the magnetic flux through the ring will increase and so ring 1

will move away from the solenoid so as to compensate this flux. This is according to

Lenz’s law
15 (C) Interference will take place in green light only 1
16 (B) Study of junction diode characteristics shows that the junction diode offers a low 1

resistance path, when forward biased and high resistance path when reverse biased. This

feature of the junction diode enables it to be used as a rectifier.
17 1

I=Ane Va=AneeEt/m [Va= eEv/m]

V /I =ml/Anes

or, R=mlAne2t (a) Resistance of a conductor is directly proportional to its length

Ra [ 4)

(b) Resistance inversely proportional to Area of cross section of a conductor

Ra 1/A4 .. (5)

From (4) & (5)

Ra /4

R=p A (6) Where p= constant, known as specific resistance or resistivity of

the material of a conductor. Its value depends upon the nature of the material & its

temperature (not dimension). | t depends on no. density of a free electrons, and 1

relaxation time The resistivity of the material of the conductor tells us about the

1+1

tendency (limit) of the material to oppose the flow of current

Also, on comparing eq. (3) & (6), we have

P = M/NETT cccuvrerrerannenn. (7)This is the required eq. of resistivity in terms of mass & charge of
electron , number density of electrons and relaxation time.

OR
R=40Q

and p remains same
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18

Fe=Fm
ie, gE=qvB 1
or v=t/B
Given, E=1.125x10-6N/m,
B=3x10-10T
V=3x10-101.125x10-6
=3.75x10° 1
=3750m/s
SECTION- B
19 Here i=600 iz
From Snell's law, pgsin i=plsin 900=1.5sin600=l
~ul=1.3 %
So the refractive index of the liquid is 1.3.
1
20
The variation of binding energy per nucleon versus mass number is shown in figure. 1+1
9.0
| ole ++F"1+—F—] T |
= =
é/ e \'7
§ 5.0 Li
% 4.0
% 3.0
& 2o
£ 1.ofrH
0-OO 20 40 60 80 100 120 140 160 180 200 220 240
Mass Number——»
Since nuclear forces are short-ranged, every nucleon interacts with their neighbours only.
Therefore, binding energy per nucleon remains constant.
21 Circuit diagram of full-wave rectifier is depicted in the following figure: Y+
s, ~y D, 1/2
I:‘1 ? - T, 1
— -+ -1—-";
ac ._.ﬂ-.\__.*._v_r..*.w‘p oy
2 I~
s, L1 D,

The ac voltage to be rectified is connected to primary P1P2 of the step-down transformer.
The S1S2 is secondary of the step-down transformer. Here, S1 is connected to p-side of p-n
junction diode D1 and S2 is connected to p-side of p-n junction diode D2. Output is taken
across load resistance R. Working of a full-wave rectifier:  During positive half cycle of ac
input voltage: Suppose P1 is negative and P2 is positive. By induction, S1 is positive and S2 is
negative. Therefore, diode D1 is forward biased and diode D2 is reverse biased. Forward
current flows through diode D1 in the direction shown in the following figure and output is
taken across load resistance R. ®
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\ /
/! /
\__.,/ \__..//
During negative half cycle of ac input

voltage: Suppose P1 is positive and P2 is negative. By induction, S1 is negative and S2 is
positive. Therefore, diode D2 is forward biased. Forward current flows through the diode.
Forward current flows thought diode D2 in the directions shown in the figure and the output
is taken across load resistance R. ¢ During both half cycles, current flows through R. Output is

continuous. That is why, it is called full-wave rectifier.
¥

P i i
T}, \ / \___‘ __f/ \___x_. Ve \_\_.

‘ s - X

PN N

Or
1. Forward Bias: (i) Within the junction diode the direction of applied voltage is opposite to
that of built-in potential. (i) The current is due to diffusion of majority charge carriers
through the junction and is of the order of milliamperes. (iii) The diode offers very small
resistance in the forward bias.
2. Reverse Bias: (i) The direction of applied voltage and barrier potential is same. (i) The
current is due to leakage of minority charge carriers through the junction and is very small of
the order of p A. (iii) The diode offers very large resistance in reverse bias.

22

(@) The symmetry of the situation suggests that vector E is perpendicular to the plane a
Gaussian surface through P like a cylinder of flat caps parallel to the plane and one cap
passing through P The plane is the plane of symmetry for the Gaussian surface

(b) Sheet has surface charge density = +0 Potential at a distance from the plate =V = Ed

+

Fx

= Sy E=_2
2 eqg 2 g
. Amount of work domne in bringing a charge g
from o= to P
=W =gV
<

d
=q2€0

1+1
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23

(c) First law or Current law or function law : It states, "In any electrical network, the
algebraic sum of currents meeting at a point (or junction) is zero."

(d) Second law or Voltage law or Loop law : It states, "In a closed circuit, the algebraic
sum of the products of the current and the resistance in each of the conductors in any

closed path (or mesh) in a network plus sum of emf in that path is equal to zero.
2V 20 2

A I B
1V

20 1V

10 I+ I2 %19

3v 14

Consider the loop
ABDA

Apply KV L 1o ABDA
1 -2 -2 —2(I1+ ) —1x I, =0
—2L -5 =1___ (1)

Apply KV L 1o DCEBD
3—-3L —1x11—1-2(I +1,)=0
—61; —2[, = —2

61 + 21, =

(]
S

Solve (1) and (2)

multiply (1) %3

= —60 =151, =3 ____ (3
Add (3) & (2)

—13I, =5

Y

Y

Y
Y

V2

V2

V2

iz
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'jl."
ol =1-22
13
1=
o, = —12
13
6
IJ = 5
13

Therefor current through the branch BD

=hL+1
6 5
:____i:_i__-_l
13 13 13

Magnitude voltage across BD

= L x 2 =0.153 volt
13
24 (@) M=1.5JT"B=0.22 T The work done to rotate the magnet from the position %
61 to 62 is given by
MB(cos 81 — cos 62)
(i)81=0°62=90°-W=1.5x0.22 (cos0°- cos 90°) v
1.5x0.22(1-0)=1.5x0.22=0.33 J
(ii)81=0°62=180° ~ W =1.5x0.22 (cos0° — cos180°)
1.5%x0.22 (1-(-1)) =1.5x0.22 x 2 =0.665 J
(b) The torque acting on the magnet is given by V2
()t=MBsin66=90°
t=1.5x0.22 xsin 90°
1=1.5x0.22x1=0.33Nm Vs
(ii)0 = 180° T = 1.5 x 0.22 X sin 180 °=0
OR
(@) When is parallel to g, the magnet is in stable equilibrium v
(b) U=-MB =-0.32x0.15 =-4.8x10-2 J 1
(b) When — M is antiparallel to g, the magnet is in unstable equilibrium. :
U=MB =0.32x0.15=4.8x10-12 J. ;
25 a) Xis capacitor. 1
(b)B = Voltage. C - Current A - Power Consumed 1
1
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SECTION- C
26 Displacement current and generalised Ampere’s Circuital Law: Consider a 1/2
parallel plate capacitor, being charged by a battery. A time varying current is
flowing through the capacitor. If we consider only the conduction current |,
then we apply Ampere’s Circuital Law to two closed loops C1 and C2, then we 1/2

get

c, C.

, ,

1 [ ||"l|
r I

- 14 s

I
L}
o

. B-dl=p I ..(i)

1 0

and B-dl=0 (i)

Since there cannot be any conduction current in region between the capacitor
plates. As C1 and C2 are very close, we must expect

§ B-dl=§_ B-dl (i) .
1 2
But this condition is violated by equations (i) and (ii). Hence Ampere’s Circuital
Law seems to be inconsistent in this case. Therefore, Maxwell postulated the
existence of displacement current which is produced by time varying electric
field. If s (t) is the surface charge density on capacitor plates and q(t) is the

charge,
then time varying electric field E(t) = o(t)/€0 = q(t)/A€0, where A is area of each

plate.
dE __1_ddn

dt Agg dt

dt 0 dt

This is expression for displacement current (ld). Applying Kirchhoff’s first law at

iz

power P, we get | = Id Hence, equation (i) and (ii) take the

Y
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f)CIB-dl:uOI and ﬁczs-dzwold =uol

The total current is the sum of the conduction current and displacement current.
Thus, modified form of Ampere’s circuital law

I
~ | |

I [ ==
P pB. 1=u0(1+1d)=u0(1+30 A‘;—EJ
t

But  EA = Electric flux ¢

- T d
bB.di=pg(I +peg dog

|| l o)
| | NS df
(c) X-ray; used to study crystal structure Yot1/2
27 Lens Maker’s Formula: Suppose Lis a thin lens. The refractive index of the material | 1
of lens is n2 and it is placed in a medium of refractive index n1. The optical |

centre of lens is C and X ' X is principal axis. The radii of curvature of the
surfaces of the lens are R1 and R2 and their poles are P1 and P2. The thickness
of lens is t, which is very small. O is a point object on the principal axis of the
lens. The distance of O from pole P1 is u. The first refracting surface forms
the image of O at I' at a distance v' from P1. From the refraction formula at
spherical surface

>

Hl A _Hl

A e T ).

I Rl

The image I' acts as a virtual object for second surface and after refraction at
second surface, the finalimage is formed at I. The distance of | from pole P2 of
second surface is v. The distance of virtual object(l') from pole P2 is (v'). For
refraction at second surface, the ray is going from second medium (refractive
index n2) to First medium (refractive index n1), therefore from refraction
formula at spherical surface

np np  hp—m

L = el
v (@) R, :
Adding equations (i) and (ii. ), we get
ny n 1 1
——L=(ny —np)| —-—
[ U ‘Rl R2
I 1
or T I fre ) L_L
U u ny R] R2
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28 b - p
L= e angular momentum of orbiting /2
27 iz
electron is quantised.]
According to de-Broglie hypothesis
Linear momentum
}
{Jrﬂ = “i
A
And for circular orbit 1. = r,p where r, is the
radius of
_rh
A
Hh
Also L= —
in
i i
A 2r
2mr, = ni
.o : : he
(ii) Ee—Fp = — i}
M1
- . he
Ey-By = o~ ...(id)
fa 2
: hic
Be-Fa =57 (i)
Adding (i) & (i)
. he  he
A VR WL
Using equation (iii) and (iv}
he ke ko
A 3 .-’I.] }'\.2
1 1 1
—_ — = — +.: -
) Ay Mo
29 (i) C 1
(i A 1
i) C 1
ivy C OR C 1
30 () A 1
(i) B 1
i)y A 1
(ivy C OR C 1
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SECTION- D
31 (a) Fe=Fm 1
ie, gE=qvB
or v=E/B
(b) CORRECT DIAGRAM 1/2
CORRECT EXPRESSION OF TORQUE
(B) (i) Torque 't' = MB sind where 6 = 0° Therefore, 1+1/2
t=0 [~ As M and B are parallel] 1
(i) Force acting on the loop Direction:
I 1 1
|F| _Hhlz 441
21 Ly ro
7 1 1 1 1
=2x10" x2x5x10 — — ~
10 = 510 ©
-8
2010 1 . 4
=—1{1——}N =20x10°*x=N=1.6 x10° N.
10 ~ 5 Towards
the conductor or attractive
OR
(a)Derivation of expression
Correct definition of one ampere 2
(b) 1
$1 O crm a =2
77777777777777777777777777 3 Cam o]
j  SOom o A O i EEEEY BN Z0 em |
e @ [ =eem |
Here
I, — 2A; I,—1A
i, = 10 cmy; ¢do =30 cm
Mg = 4dm > 1077 Tm At
e have
) - oI, I Fd
2acd
- INet force on sides ab and cod
— Hg2><1 < 220 xl{}_z[% 7;;1__2_]1\;[
27c 10 > 10O 30 =10
— 4 = 107 =20 [ﬁ%ﬁ] ™~
= ? > 107 N
= 5.33 > 107 IN
This net force is directed towards the infinitely long straight wire. Net force on sides
bcand da=zero."
Net force on the loop = 5.33 x 10-7 N The force is directed towards the infinitely
long straight wire.
32 (a)Correct Ray diagram 1
Correct expression of refractive index of glass in terms of angle of prism and angle of | 1+1
minimum deviation
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(b) 1.5
- + 77 & —1 .
- / 7 : = > f <z
cx 72 o
1
cz 72 1
1 -6 —1
— . S kD T=IR 1
( 1 -G )
— —1
N € >
O-6G>=1-3
= = > 20 cm
3 B
= S22 Ccm
OR
(a)ray diagram, derive the mirror formula for a concave mirror 1+2
(b) (i)correct expression (ii)correct expression 1+1
33 (a) State two important properties of photon 1
Define (i) stopping potential and  (ii) threshold frequency, Y%+1/2
graph 1
Given 1 =4125nm = 4125 X 10" m
.". Energy of light is given by y
he 6.626x107 x3x10° 6.626 x 107 x 3 x10°
E,.J _—— T ]DIJJ.E = g 149 £
A 412.5x 10 4125x107 x1.6 x107™" y
() E:=3012eV=301eV
Now For photoelectric emission, we should have the energy of incident light
higher than the work function of the metal. Since work function of Na and K is
less than Ea 1

so these metals Na and K show photoelectric emission. But for Ca and Mo, the
work function is more than Easo these metals Ca and Mo, do not show
photoelectric emission.

94



1/2

(i)

Total energy — PE. - K. =
1 Ze= 1 - —A == 1 Ze=
= e -+ —Frz e i — —+
2ITE X =2 Z2ITE > Srrse,, >
1 g T e S Sk | Ze=
> St >

The Negative sign implies that electron - nucleus form abound system

conclusions of a scattering experiment

Now if atom is excited to n =4 level, then we have

13-:6 13:6
E4=-4—2=-1—6'=—0°856V ('3 E"=-';2'].
Now if v is the frequency of photon then

hv=E,-E OR v=§1—;g

[-085-(-136)] e _12.75x1.6x10™ Jule

OR v= = -
6.63%x10™]-s 6.63 % 107 Jule - sec

y=3.08 x 10" Hz

1/2
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1 MARK

MARKS
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Charges and Fields

1(1)

2(1)

Chapter-2:
Electrostatic Potential
and Capacitance

1(1)

Chapter—3: Current
Electricity

2(2)

2(1)

3(1)

5(1)

16(8)

Chapter—4: Moving
Charges and
Magnetism

1(1)

3(1)

Chapter-5:
Magnetism and
Matter

4(1)

Chapter—6:
Electromagnetic
Induction

1(1)

3(1)

Chapter—7:
Alternating Current

5(1)

17(6)

Chapter-8:
Electromagnetic
Waves

1(1)

2(1)

Vi

Chapter—9: Ray Optics
and Optical
Instruments

1(1)

1(1)

3(1)

4(1)

Chapter—10: Wave
Optics

1(1)

2(1)

3(1)

18(9)

Vi

Chapter—11: Dual
Nature of Radiation
and Matter

2(2)

3(1)

VI

Chapter—12: Atoms

1(1)

3(1)

Chapter—13: Nuclei

1(1)

2(1)

12(7)

IX

Chapter—14:
Semiconductor
Electronics devices

1(1)

1(1)

5(1)

7(3)

TOTAL

12(12)

4(4)

10(5)

21(7)

8(2)

15(3)

70(33)
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SAMPLE QUESTION PAPER (GROUP-H)
CLASS: XII
SESSION: 2023-24
SUBJECT: PHYSICS (THEORY)

Maximum Marks: 70 Marks Time Allowed: 3 hours.
General Instructions:

(1) There are 33 questions in all. All questions are compulsory.

(2) This question paper has five sections: Section A, Section B, Section C, Section D and Section E.

(3) All the sections are compulsory.

(4) Section A contains sixteen questions, twelve MCQ and four Assertion Reasoning based of 1 mark
each, Section B contains five questions of two marks each, Section C contains seven questions of three
marks each, Section D contains two case study-based questions of four marks each and Section E
contains three long answer questions of five marks each.

(5) There is no overall choice. However, an internal choice has been provided in one question in Section
B, one question in Section C, one question in each CBQ in Section D and all three questions in Section
E. You have to attempt only one of the choices in such questions.

(6) Use of calculators is not allowed.

(7) You may use the following values of physical constants where ever necessary

i.c=3x108m/s

il. me =9.1x10-31 kg

iii.he=1.6x101C

iv.uo=4mx 107 TmA -1

v.h=6.63x10-34]s

vi. €0 = 8.854 x10-12 € 2N-1m2

vii. Avogadro’s number = 6.023 X 1023 per gram mole

SECTION -A

1 | If the sizes of charged bodies are very small compared to the distance between them, we | 1
treat them as
(a)zero charges  (b) point charges (c) single charges (d) No charges

2 | In the series combination of two or more resistances 1
(a) The current through each resistance is same

(b) The voltage through each resistance is same

(c) Neither current nor voltage is same

(d) Both current and voltage through each resistance are same

3 | Acell supplies a current of 0.9 A through a 2 Q resistor and a current of 0.3 A through 7 1
Q resistor. The internal resistance of the cell is
(a) 2.0Q (b)1.5Q (1.0 (d)0.5Q

4 | Aninduced emfis produced when a magnet is plunged into a coil the strength of induced | 1
emfis in depended of
(a) The strength of the magnet
(b) Number of turns of the coil
(c) The resistivity of the wire of the coil
(d) Speed with which the magnet is move

5 | The characteristic feature of light which remains unaffected on refraction is 1
(a) speed (b) frequency (c)wavelength (d)velocity of light
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What is the effect on the angular width of interference fringes in a Young’s double slit
experiment when the screen moved near to the plane of slits.
(a) increases (b) decreases (c) constant (d) not defined

Which of the following transport by EM waves:
(a) charge & momentum (b) frequency & wavelength
(c) energy & momentum (d) wavelength & energy

Following graph shows the variation of
photoelectric current with anode potential for
light beams of same wavelength but different
. . . . Stopping
intensity. Find the correct relation: pa—

(1, v) two
(h,v)

Photoelectric
current

o Anode Potential

@I>LMh=hk(ch<l(dhslh

In a p-type silicon, which of the following statement is true:
(a) Electrons are majority carriers and trivalent atoms are the dopants.
(b) Electrons are minority carriers and pentavalent atoms are the dopants.
(c) Holes are minority carries and pentavalent atoms are the dopants.
(d) Holes are majority carries and trivalent atoms are the dopants

10

When alpha particles are sent through a thin gold foil, most of them go straight through
the foil, because

(a) Alpha particles are positively charged

(b) Mass of alpha particle is more than mass of electron

(c) Most of the part of an atom is empty space

(d) Alpha particles move with high velocity

11

When radiation of given frequency is incident upon different metals, the maximum
kinetic

energy of electrons emitted -

(a) decrease with increase of work function

(b) increase with increase of work function

(c) remains same with the increase of work function

(d) does not depend upon work function

12

Two wires of same length are shaped into a square and a circle if they carry same
current, ratio of magnetic moment is:
(@)2:n(b)m:2(c)m:4(d)4:n

For Questions 13 to 16, two statements are given -one labelled Assertion (A) and
other labelled Reason (R). Select the correct answer to these questions from the
options as given below.

a) If both Assertion and Reason are true and Reason is correct explanation of
Assertion.

b) If both Assertion and Reason are true but Reason is not the correct explanation
of Assertion.

c) If Assertion is true but Reason is false.

d) If both Assertion and Reason are false

13

Assertion: - Electric field is always normal to the equipotential surfaces and along the
direction of decreasing order of potential.
Reason: - Negative gradient of electric potential is electric field.

14

Assertion: In optical fibre, Diameter of core is kept small.
Reason: smaller diameter Ensure the angle of incidence is greater than critical angle.

15

Assertion: Nuclear force is same between neutron-proton, proton-proton &
neutron-neutron.
Reason: Nuclear force is charge independent.
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16

Assertion: An N-type semiconductor has a large number of electrons but still it is
electrically neutral.

Reason: An N-type semiconductor is obtained by doping an intrinsic semiconductor with
a tetravalent impurity.

SECTION-B
17 | Siand Sz are two concentric hollow spheres containing 20 charges
as shown in the figure. Find the ratio of flux coming-out from
Siand Sz @
5
hY
18 | In the adjoining figure represents a balanced Wheatstone

bridge circuit then find the value of X.

OR
Two cells of emf 1.5V and 2V having internal resistances 0.2€) and 0.3 Q respectively are
connected in parallel. Calculate the emf and internal resistance of the equivalent cell.

19

Write the following radiations in ascending order in respect of their frequencies; X-rays,
Microwaves, UV rays and radio waves.

20

Write down two conditions to obtain the sustained interference fringe pattern of light

21

Show that nuclear density is independent of the size of nucleus.

SECTION-C

22

A wire of resistance are R and length L is stretched to thrice its length what will be the
new value of resistance and resistivity.

23

A square coil of side 10 cm consists of 20 turns and carries a current of 12 A. The coil is
suspended vertically, and the normal to the plane of the coil makes an angle of 30° with
the direction of a uniform horizontal magnetic field of magnitude 0.80 T. What is the
magnitude of torque experienced by the coil.

24

(a) Define mutual inductance and write its SI unit.

(b) A square loop of side ‘@’ carrying a current Iz is kept at
distance x from an infinitely long straight wire carrying a 4l
current l1 as shown in the figure. Obtain the expression for
the resultant force acting on the loop.

25

Obtain the expression for refraction through convex spherical refractive surface when
the object is placed in rarer medium and image formed is real.
OR
(a) Write two essential conditions of total internal reflection.
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(b) Three rays of different colours fall normally on one of the sides of an isosceles
right-angled prism as shown. The refractive index of prism for these rays
is,1.39,1.47 and1.52 respectively. Find which of these rays get internally reflected
and which get only refracted from. Trace the path of rays. Justify your answer.

A

(1)=———

(2) ——rd]

B
26 | Derive Snell’s law on the basis of Huygen’s wave theory when light is travelling from a 3
denser to a rarer medium.
27 | Justify how does the stopping potential in photoelectric emission depends upon- 3
(i) intensity of the incident radiation
(ii)  frequency of incident radiation
(iii) distance between light source and cathode in a photocell ?
28 (a) Define binding energy of a nucleus. A B o 3
(b) The energy levels of a hypothetical atom are | 26V
shown below. Which of the shown transitions ] —4.5eV
will result in the emission of photon of C o
wavelength 275nm?
D —10eV
SECTION-D (CASE STUDY BASED)
29 | All magnets, no matter what their shape, have two regions called magnetic poles with the

magnetism both in and around a magnetic circuit producing a definite chain of organised
and balanced pattern of invisible lines of flux around it. These lines of flux are collectively
referred to as the “magnetic field” of the magnet. The shape of this magnetic field is more
intense in some parts than others with the area of the magnet that has the greatest
magnetism being called “poles”. At each end of a magnet is a pole. These lines of flux (called
a vector field) cannot be seen by the naked eye, but they can be seen visually by using iron
fillings sprinkled onto a sheet of paper or by using a small compass to trace them out. The
lines which go to make up a magnetic field showing the direction and intensity are called
Lines of Force or more commonly “Magnetic Flux” as shown below Lines of Force from a
Bar Magnets Magnetic Field As shown above, the magnetic field is strongest near to the
poles of the magnet were the lines of flux are more closely spaced. The general direction
for the magnetic flux flow is from the North (N) to the South (S) pole. In addition, these
magnetic lines form closed loops that leave at the north pole of the magnet and enter at
the south pole. Magnetic poles are always in pairs. However, magnetic flux does not
actually flow from the north to the south pole or flow anywhere for that matter as magnetic
flux is a static region around a magnet in which the magnetic force exists. In other words,
magnetic flux does not flow or move it is just there and is not influenced by gravity.
(i). Pick out the SI unit of magnetic flux.

(a) Ampere (b) Tesla meter (c) Weber (d) Maxwell
(ii) Identify the correct dimensions of magnetic flux.

(@) [M3L2AIT2)](b)[MLZAIT 2] (c)[M2L2ZA1T2](d)[ML2A1T?Z]

(iii) Calculate the magnetic flux when the magnetic field is perpendicular to the surface
area.

(a) Minimum (b) Maximum (c) Zero (d) Depends on the surface area
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(iv) Which type of physical quantity is magnetic flux
(a) Scalar b) Vector c) Isotropic d) Isentropic
Or

(iv). The following figure represents area= 0.5m? situated in uniform magnetic field B=
2wb/m?2 then the value of magnetic flux will be

(a) 2 weber
(b) V3 weber

(c) ‘/Z—gweber
(d) 0.5 weber

30

Rinky was watching her favourite TV programme KBC. Suddenly the picture started
shaking on the TV Screen. She asked her elder brother to check the dish antenna. Her
brother found nothing wrong with the antenna. A little later, Rinky again noticed the same
problem on the TV Screen. At the same time she heard the sound of a low flying aircraft
passing over their house. She asked her brother again. His brother being a Physics student
explained the cause of shaking the picture on the TV Screen when aircraft passes over head

(i) Why does the picture started shaking when a low-lying aircraft passes overhead
(a) Due to Interference (b) Due to reflection (c) Due to refraction (d) Due to polarization

(ii))Which of the following does not show any interference pattern?
(a) Soap bubble (b) Excessively thin film (c) A thick film (d) Wedge Shaped film

(iii)The main principle used in Interference is
(a) Heisenberg’s Uncertainty Principle (b) Superposition Principle

(c) Quantum Mechanics (d) Fermi Principle
(iv) When Two waves of same amplitude add constructively, the intensity becomes
(a) Double (b) Half (c) Four Times (d) One-Fourth
OR
The shape of the fringes observed in interference is
(a) Straight (b) Circular (c) Hyperbolic (d) Elliptica
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SECTION-E

31 (a) Using Gauss’s law, obtain the expression for electric field intensity at a point due 5
to an infinitely large, plane sheet of charge of charge density o C/m?.

(b) Given a uniform electric field =6x103  N/C, Find the flux of this field through a
square of 10 Cm on a side whose plane is parallel to Y-Z plane. What would be the
flux through the same square if the plane makes an angle 300 with the x- axis?

OR

(a) Derive the expression for the capacitance of a parallel plate capacitor having plate
area A and plate separation d when a dielectric slab of dielectric constant K is
introduced between plates.

(b) A network of four capacitors each of 10uF capacitance is connected to a supply
500 V as shown in the figure. Determine the -

(i) equivalent capacitance of the network and (ii) ] L charge
on each capacitor. Yk
500V
32 (a) For a given alternating current I = losinwt, derive the expression for rm.s. value of | 5
current. '

(b) A light bulb and an open coil inductor are
connected to an ac source through a key as 00000
shown in figure. The switch is closed and after
sometime, an iron rod is inserted into the
interior of the inductor. The glow of the light ~ Y
bulb (a) increases; (b) decreases; (c) is \"J -
unchanged, as the iron rod is inserted. Give
your answer with reasons

OR

(a) A series LCR circuit is connected to an a.c. source having voltage V=Vosinwt. Using
phasor diagram, write expressions for impedance, instantaneous current and its
phase relationship to the applied voltage. Also draw graphs of and versus for the
circuit

(b) In a series LCR circuit connected to a variable frequency 230 V source. L. = 5.0 mH,
C = 8uF, R =40 Q. Find the resonance frequency

(c) Obtain the impedance of the circuit and the rms potential drops across the
resistance for above given value.

33 (a) Distinguish between metal, insulator and semiconductor on the basis of energy

band theory
(b) I-V characteristics of P-N junction diode.
OR
(a) Explain the working of full wave rectifier with appropriate diagram.
(b) A semiconductor has equal electron and hole concentration of 6x108 m-3. On
doping with certain impurity, electron concentration increases to 9x1012 m-3.
Calculate the new hole concentration in the semiconductor.
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MARKING SCHEME
SAMPLE QUESTION PAPER-H
SUBJECT: PHYSICS (THEORY)

SECTION -A
Q.NO 1 2 3 4 5 6 7 8
ANS B A D C B C C C
Q.NO. 9 10 11 12 13 14 15 16
ANS D C A C A A A C
SECTION-B
17 | 1/3 50 2
Using gauss law @
S,
S,
18 | 25 ohm (application of whaetstone bridge) 2
OR
Eeq: 1.7V and Ieq =0.12 Q
19 | Radio waves, Microwaves ,UV rays ,X-ray 2
20 (i) Phase difference should be constant 1
(ii) Light should be monochromatic 1
21 _ Nuclear mass _ mA 1
Nuclear Volume  %mnr3a
p= ;7 = 2.9 X 10 kgm 3= constant
Clearly, ThezDensity of nucleus is independent of the mass number & size of the nucleus. 1
SECTION-C
22 | p'=p  R’=9R 3
23 | T=n BlAsin6 3
Where, A = Area of the square coil
=.1x.1
=0.01 m2
So,
T=20x0.8%x12x0.01 x sin30°
=096 Nm
Hence, the magnitude of the torque experienced by the coil is = 0.96 N m
24 | (a)Mutual inductance equals the magnetic flux associated with a coil when unit current 1
flows in its neighbouring coil.
(b) Force per unit length between two parallel straight conductors
Fi= pol1l2 1
2TX
Force on the part of the loop which is parallel to infinite straight wire and at a distance x
from it .
Fp= 212 5 (away from the infinitely long wire) Q<R
2m(x+a) l, L
Net force F = F1 - F2 '_XT‘_GJS
= _HOlllZ_ o2 (away from the infinite straight line) A —
2mrx(x+a) A 1

103




25 1
orrect derivation
OR
(a) For total internal reflection to take place
(1) light must travel from a denser medium to a rarer medium and
(ii) (ii) the angle of incidence inside the denser medium must be greater than the | 2
critical angle
(b) p(refractive index) is ~ greater than
V2 for TIR - ?}_9 : 1
so that ray (2) and (3) undergo 2) Ry TIR
2) = -
B3 = C
26 M
I
x Y
M
Denser medinm
L
Correct derivation 2
27 (i) stopping potential does not depend on intensity 1
(ii) stopping potential a frequency 1
(iii)  stopping potential does not depend on the distance between the light source
and the cathode in a photocell 1
28 | Correct definition 1
Calculation 1
Transition B will be possible because energy gap should be 4.5MeV 1
SECTION-D (CASE STUDY BASED)
29 | (1) (c) (i) (b) (iii) (b) (iv) (@) Or (iv) (d) 4
30 [ (a) (i) (b) (iii) (b) (iv)(c) or (iv))c) 4
SECTION-E
31 | Correct derivation 3
E1=60 N m?2/C 1
E2=30N m2/C 1
OR
Correct derivation 3
Equivalent capacitance = % uF 1

charge on C4=5x10-3 C charge on C1, Cz and C3 = §x10'3 C
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32 | Correct derivation 3
As an iron rod is inserted, inductance of inductor will increase. Hence impedance will
increase, so current will decrease and power of bulb will decrease. 2

OR

Expression
Phasor diagram 1
Resonance frequency = 7.9x10-°Hertz 1
Z=R=40 ohm 1
V=230 Volt 1
1
33 (a) Correct explanation 3
(b) I-V characteristics (forward and reverse bias) 2

OR

(a) Correct explanation 2
Diagram 1
(b) Calculation for Hole concentration =4x10% m-3 2
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KVS(RO) JAIPUR

CLASS-XII

SESSION-2023-2024
SAMPLE PAPER GROUP-I

UNIT

MCQ
(1Mark)

Assertion
reasoning
(1 Mark)

SA1
(2 Marks)

SA2
(3 Marks)

Case Based
Question
(4 Marks)

Long Ans
(5 Marks)

Total

UNIT -1
Electrostatics
UNIT - 11

Current Electricity

2(2)

2(2)

1(3)

1(4)

1(5)

7(16)

UNIT - 111

Magnetic effects
of current and
Magnetism

UNIT -1V

Electromagnetic
Induction and
Alternating
currents

2(2)

1(1)

3(6)

1(3)

1(5)

8(17)

UNIT -V

Electromagnetic
Waves

UNIT - VI

Optics

4(4)

1(2)

1(3)

1(4)

1(5)

8(18)

UNIT - VII

Dual Nature of
Radiation and
Matter

UNIT - VII

Atoms and Nuclei

3(3)

1(1)

1(2)

2(6)

7(12)

UNIT - IX

Electronic
devices

1(1)

2(6)

3(7)

TOTAL

12(12)

4(4)

5(10)

7(21)

2(8)

3(15)

33(70)
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Maximum Marks: 70 Marks

SAMPLE QUESTION PAPER (GROUP-I)
CLASS: XII
SESSION: 2023-24
SUBJECT: PHYSICS (THEORY)

General Instructions:

(1) There are 33 questions in all. All questions are compulsory.

(2) This question paper has five sections: Section A, Section B, Section C, Section D and
Section E.

(3) All the sections are compulsory.

(4) Section A contains sixteen questions, twelve MCQ and four Assertion Reasoning
based of 1 mark each, Section B contains five questions of two marks each, Section
C contains seven questions of three marks each, Section D contains two case study
based questions of four marks each and Section E contains three long answer
questions of five marks each.

(5) There is no overall choice. However, an internal choice has been provided in one
question in Section B, one question in Section C, one question in each CBQ in Section
D and all three questions in Section E. You have to attempt only one of the choices in
such questions.

(6) Use of calculators is not allowed.

(7) You may use the following values of physical constants where ever necessary

I. ¢=3x108m/s

ii. me=9.1x1031kg

iii. e=1.6x10-19C

V. po=4mx 107 TmA-1

V. h=6.63x1034]s

Vi. £0=8.854x10-12 C2N-1m-2

Vii. Avogadro’s number = 6.023 X 1023 per gram mole

Time Allowed: 3 hours.

SECTION- A

The angle between area of equipotential surface and electric field is-
(a) 09 (b) 909 (c) Between 0° and 90° (d) Between 90° and 180°

When an electric dipole is placed in a uniform electric field, it experiences
a) Force as well as torque b) Torque but no net force
c) Force but no torque d) Neither any force nor any torque

Which of the following does not resemble the Gauss’ law in magnetism?

(a) Magnetic poles exist in pair of unlike poles.

(b) Magnetic flux through a closed loop is zero.

(c) The number of magnetic field lines entering a closed surface is equal to that leaving
the surface.

(d) Single pole exists in nature
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4. In the given figure current from A to B in the straight wire is decreasing. The direction of M
induced current in the loop is A
Iv/'
A s B
(a) Clockwise (b) anticlockwise (c) changing (d) nothing can be said
5. EM waves can be produced by a charge: 1M
(a) An accelerated charged particles (b) A charged particles moving with constant speed
(c) at rest. (d) either at rest or moving with constant velocity.
6. If Ax, Am, Av represents wavelength of X-Rays, microwaves & visible rays then M
(@) Am>Ax>Av (b) Am >Av>Ax (c) Av>Ax >Am  (d) Av>Am >Ax
7. A small object lies at the bottom of a vessel filled with water (refractive index 4/3) uptoa | 1M
height H. When viewed from a point above the surface of water, the object appears raised
by n percent of H. The value of nis :
(a) 15 (b) 20 (c) 25 (d) 33
8. Which of the following figures represents the variation of a particle’s momentum with the | 1M
de Broglie wavelength associated with it ?
A+ P
P
P P
>, L ) S
- A A
(a) (b) (c) d
0. Two nuclei have their mass numbers in the ratio of 1 : 27. What is the ratio of their 1M
nuclear densities ?
(a)1:27 (b)1:1 (c)1:9 (d)1:3
10. In the depletion region of unbiased p-n junction, 1M
(a) itis vacant of charge carriers (b) has only electrons (c ) has only holes (d) p-n junction
has a weak electric field.
11. In a Young's double-slit experiment, the slit separation is doubled. To maintain the same 1M
fringe spacing on the screen, the screen-to-slit distance D must be changed to
(a) 2D (b) 4D (c)D/2 (d)D/4
12. | Which of the following transitions in hydrogen emits the photon of the highest 1M
frequency?
(aJn=1ton=2 (b)n=6ton=2 (c)n=2ton=6 (dn=2ton=1
For Questions 13 to 16, two statements are given -one labelled Assertion (A) and other
labelled Reason (R). Select the correct answer to these questions from the options as given
below.
(a)If both Assertion and Reason are true and Reason is correct explanation of Assertion.
(b) If both Assertion and Reason are true but Reason is not the correct explanation of
Assertion.
(c) If Assertion is true but Reason is false. (d) If both Assertion and Reason are false.
13. 1M

Assertion (A): For the radiation of a frequency greater than the threshold frequency,
photoelectric current is proportional to the intensity of the radiation.

Reason (R) : Greater the number of energy quanta available, greater is the number of
electrons absorbing the energy quanta and greater is number of electrons coming out of
the metal.
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14.

Assertion (A) : A planar loop of irregular shape carrying current is subjected to a magnetic field
acting perpendicular to the plane of the loop. If the wire is flexible, the loop takes a circular shape.
Reason (R) : The force acting on each point of a current carrying loop, in a magnetic field
perpendicular to its plane, is radially outward.

1M

15.

Assertion (A) : An electron has a higher potential energy when it is at a location
associated with a negative value of potential and has a lower potential energy when at a
location associated with a positive potential.

Reason (R): Electrons move from a region of higher potential to a region of lower
potential.

1M

16.

Assertion (A): As the temperature of a conducting wire increases, the drift velocity of
the electrons also increases.
Reason (R): With an increase in temperature, the average time of collision increases.

1M

SECTION-B

17.

Determine the distance of closest approach when an alpha particle of kinetic energy 4-5
MeV strikes a nucleus of Z = 80, stops and reverses its direction.

2M

18.

(a)A ray of light is incident normally on the face AB of a right-angled glass prism of
refractive index a fg = 1-5. The prism is partly immersed in a liquid of unknown refractive
index. Find the value of refractive index of the liquid so that the ray grazes along the face
BC after refraction through the prism.

N

(b) Trace the path of the rays if it were incident normally on the face AC

2M

19.

When an alternating voltage of 220V is applied across an Inductor, a current of 0.25A
flows which lags behind the applied voltage in phase by /2 radian. If the same voltage is
applied across resister, the same current flows but now it is in phase with the applied
voltage

Calculate the current flowing in the circuit when the same voltage is applied across the
series combination of Inductor and Resistor

2M

20.

(a) Define current sensitivity of a galvanometer. Write its expression.
(b) A galvanometer has resistance G and shows full scale deflection for current Ig. (i) How
can it be converted into an ammeter to measure current up to lo (Io > Ig)?

OR
Explain, giving reasons, the basic difference in converting a galvanometer into (i) a
voltmeter and (ii) an ammeter.

2M

21.

Derive the expression for the self-inductance of a long solenoid of cross-sectional area A
and length |, having n turns per unit length.

2M

SECTION- C

22.

Two cells of emfs 1.5 V and 2.0 V having internal resistance 0.2 Q) and 0.3 Q) respectively
are connected in parallel. Calculate the emf and internal resistance of the equivalent cell.

3M

23.

Two long straight parallel conductors carry steady currents 11 and [2 separated by a
distance d. If the currents are flowing in the same direction, show how the magnetic field
set-up in one produce an attractive force on other. Obtain the expression for this force.
Hence define one ampere.

3M
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24.

The total energy of an electron in the first excited state of the hydrogen atom is
about -3.4 eV.
(a)What is the kinetic energy of the electron in this state?
(b) What is the potential energy of the electron in this
state?
(c)Which of the answers above would change if the choice of the zero of potential
energy is changed?
OR
The ground state energy of hydrogen atom is -13.6 eV.
(i) What is the kinetic energy of an electron in the 2nd
excited state?
(ii) What is the potential energy of an electron in 3 rd
excited state?
(iii) If an electron jumps to the ground state from 3 rd
excited state, calculate the wavelength of photon emitted.

3M

25.

Define the term wave front. Using Huygens’s wave theory, verify the law of reflection.

3M

26.

Draw a graph showing the variation of stopping potential with frequency of the incident
radiations. What does the slope of the line with the frequency axis indicate? Hence define
threshold frequency?

3M

27.

Explain briefly, with the help of a circuit diagram, how a p-n junction diode works as a full
wave rectifier. Explain the working. Draw the input and output waveforms.

3M

28.

Draw the energy band diagrams (at T > 0 K) for n-type and p-type
semiconductors. Using diagram, explain why in n-type semiconductor the conduction band
has most electrons from the donor impurities.

3M

SECTION-D

29.

Dielectric with polar molecules also develops a net dipole moment in an external field,
but for a different reason. In the absence of any external field, the different permanent
dipoles are oriented randomly due to thermal agitation; so, the total dipole moment is
zero. When an external field is applied, the individual dipole moments tend to align with
the field. When summed overall the molecules, there is then a net dipole moment in the
direction of the external field, i.e., the dielectric is polarized. The extent of polarization
depends on the relative strength of two factors: the dipole potential energy in the
external field tending to align the dipoles mutually opposite with the field and thermal
energy tending to disrupt the alignment. There may be, in addition, the ‘induced dipole
moment’ effect as for non-polar molecules, but generally the alignment effect is more
important for polar molecules. Thus, in either case, whether polar or non-polar, a
dielectric develops a net dipole moment in the presence of an external field. The dipole
moment per unit volume is called polarization.

(i) The best definition of polarization is
(a) Orientation of dipoles in random direction (b) Electric dipole moment per unit volume
(c) Orientation of dipole moments (d) Change in polarity of every dipole

(ii) Calculate the polarization vector of the material which has 100 dipoles per unit
volume in a volume of 2 units.

(a) 200 (b) 50 (c) 0.02 (d) 100

(iii) The total polarization of a material is the

4M
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(a) Product of all types of polarization (b) Sum of all types of polarization
(c)Orientation directions of the dipoles (d)Total dipole moments in the
(iv) Dipoles are created when dielectric is placed in
(a) Magnetic Field (b) Electric field (c) Vacuum (d) Inert Environment
OR
Identify which type of polarization depends on temperature.
(a)Electronic (b) Ionic (c) orientational (d) Interfacial

30.

The telescope is used to provide angular magnification of distant objects. It also has an
objective and an eyepiece. But here, the objective has a large focal length and a much larger
aperture than the eyepiece. Light from a distant object enters the objective and a real image
is formed

in the tube at its second focal point. The eyepiece magnifies this image producing a final
inverted image. The magnifying power m is the ratio of the angle 3 subtended at the eye by
the final image to the angle a which the object subtends at the lens or the eye.

g [ »|
i)bje(_tne I Jo | Eyepiece
———

. e S

Sr— B | E |

(i)An astronomical telescope uses two lenses of powers 10 D and 1 D. Its magnifying
power in normal adjustment is

(a) 20 (b)10 (c)0.05 (d)0.1
(ii)An astronomical telescope uses an objective lens of focal length of objective lens and
eye piece are 150 m and 6 cm. In case when final image is formed at least distance of
distinct vision, the magnifying power is

()20 (b)30 (c)60 (d)15

(iii)You are given following three lenses. Two lenses which you will use as an eyepiece
and as an objective to construct an astronomical telescope.

(a)L1,Ls
(b) Lz,L3 Lenses Power (P) Aperture (A)
(c)Ls,L2 L, 3D § cm
(d)Ls,L1 L, 6D

(iv) Limitations of a Ly 10D 1 an refracting
telescope are (a) Chromatic
aberration (b) spherical aberration(c) Heavy (d) all of these
OR
In normal adjustment of an astronomical telescope, the final image is formed at
(a) near point (b) infinity (c) at 25cm (d) less than 25cm

1 cm

4M

SECTION-E

31.

Trace the rays of light showing the formation of an image due to a point object placed on
the axis of a spherical surface separating the two media of refractive indices n1 and na.
Establish the relation between the distances of the object, the image and the radius of

5M
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curvature from the central point of the spherical surface. Hence, derive the expression of
the lens maker’s formula.

OR
Draw the labelled ray diagram for the formation of image by a compound microscope.
Derive the expression for the total magnification of a compound microscope. Explain why
both the objective and the eye piece of a compound microscope must have short focal
lengths.

32.

(a) Derive an expression for the impedance of an a.c. circuit consisting of an inductor and
also draw its phasor diagram and graph of v and I versus wt.
(b) A resistor of 200  and a capacitor of 15.0 pF are connected in series toa 220 V, 50 Hz
ac source. (a) Calculate the current in the circuit; (b) Calculate the voltage (rms) across
the resistor and the capacitor. Is the algebraic sum of these voltages more than the source
voltage? If yes, resolve the paradox

OR
(a) Write any three differences between paramagnetic materials, diamagnetic materials
and ferromagnetic materials, by giving one examples each.
(b) Find the relation between relative permeability and magnetic susceptibility.

5M

33.

(a) Sate Gauss Theorem and Using Gauss’s law derive an expression for the electric field
intensity at any point near a uniformly charged thin wire of charge/length A C/m.
An infinite line charge produces a field of 9 x 104 N/C at a distance of 2 cm. Calculate the
linear charge density.

OR

(a) Find potential energy of an electric dipole place in uniform electric field.

(c) Calculate the amount of work done in rotating a dipole, of dipole moment 3 X10-8
C-m, from its position of stable equilibrium to the position of unstable equilibrium,
in a uniform electric field of intensity 104 N/C.

5M
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Group -1
Marking Scheme of Sample Question Paper Group-I

Answers

SECTION (A)
1. (b) 900 1
2. (b) Torque but no net force 1
3. (d) Single pole exists in nature 1
4. (b) Anticlockwise 1
5. (a) An accelerated charged particle 1
6. (b) Am >Av>Ax 1
7. (c) 25 1
8. (b) P 1

A

9. M1:1 1
10. | (a)itis vacant of charge carriers 1
11. | (a)2D 1
12. |(dn=2ton=1 1
13. | (a) both Assertion and Reason are true and Reason is correct explanation of Assertion 1
14. | (a) both Assertion and Reason are true and Reason is correct explanation of Assertion 1
15. | (c) Assertion is true but Reason is false 1
16. | (d) Ais false and Ris also false. 1

SECTION (B)

2
17. | Distance of the closest approach r, = Fleo ZIZ; = 512x10-14m %e+1.5
18. . Y
7
........... )4
o1 m
sini, = E— #_g
Um = UgSini=1.299 = 1.3 b2
1

19. | We are given that 0.25=220/X,, 1+1

X1, =880Q, Also 0.25=220/R, R = 880Q
For the series combination of Inductor and Resistor, Equivalent impedance Z = 880 V2 Q 1=
0.177 A
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20. | a) Deflection per unit currentI;=6/1=BNA/ K Y
Y
b) (i) By connecting a low resistance (Rs) in parallel to galvanometer such that (Io - Ig) Rs=1,G | %
Y
OR
Conversion of Galvanometer into Ammeter
A galvanometer may be converted into ammeter by using very small resistance in parallel with | %
the galvanometer coil. The small resistance connected in parallel is called a shunt Y
formula
Conversion of Galvanometer into Voltmeter A galvanometer may be converted into voltmeter
by connecting high resistance (R) in series with the coil of galvanometer. If V volt is the range 7
of voltmeter formed, then series resistance 1%
formula
21. | Diagram Y
Magnetic field inside solenoid B =po nl Y
And derivation of L = po nz Al 1
SECTION (C)
27 _Eyrl1+E;r2 1.5+1.
orl+r2 5
E=1.7v
R=0.12 Ohm
23. | Diagram 1
Derivation 2
24. formula K=-E, U = -2K 1
(@A)K=34eV &(b)U=-6.8eV 1
(c) The kinetic energy of the electron will not change. The value of potential energy and 1
consequently, the value of total energy of the electron will change.
OR
E.= EJ/3: =-13.6/9 =-1.51 eV
E.=EJ/4: =-13.6/16 = -0.85 eV
(i) KE of an electron in 2« excited state = -E, = 1.51 eV 1
(ii) PE of an electron in 3« excited state = 2E.= -1.70 eV 1
(iii) E. — E. =hc/A soA=hc/ E.— E, =970 A 1
25. | Awave front is the continuous locus of vibrating particles which are in the same state of Y
vibration or phase. Laws of Reflection from Huygens principle
Derivation
Y
2
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26. Slope of graph=AA—1if’
Einstein Photoelectric equation 1
eVo=h V-o
differentiateAVo/A v =h/e 1
‘A
\' y
stopping v ~threshold frequency
potentia e
v >
(frequency
Threshold frequency: - The minimum value of frequency of the incidence radiation below
which photoelectric emission is not possible is called threshold frequency 1
27. | Circuit Diagram 1
Centre-Tap
Transformer
' Diode 1) 1
E H Centre & - X
Tap B
s [ Du_:iqc 2(D,) %Rr Qutput 1
= . Y
Working of rectifier
Input
wave form . o \ 2T Time
Output wave form| : H H H
of full wave g J ) ¢ 2T Time
rectifier T
28. . 2
-::l|.|:. ||.ILITLJ.J]J!.J].|J. T::ﬁl.l::]_'llL.I.I;rl.:]luhll..iﬂ.l-].l(:l|l:. M 1> oK
=) L= O
_ =00 - 02 =
£ >
E (=0oren Ll 1
By £
The pentavalent donor impurity has imparted extra electrons to the lattice structure. As a
voltage is applied or the semiconductor is subject to external heat the electrons gain energy.
The electrons break covalent bonds and more electrons are released into the conduction band
SECTION (D)
29. | (i) (b) (i) (a) (i) (b) (iv) (b) OR (b)
30. . . : e
(i) (b)10 (i) (b)30 (iii) (d)L3, L1  (iv) (d) all of these OR (b) infinity
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SECTION (E)

31.

Relation between u, v, n1 and n2 for a spherical surface:

Lens Maker’s Formula

L S B
f Rl RZ

OR

Compound Microscope:

A
hf F", T B . Eyepiece

Magnifying power of a microscope
Magnification, M
. v D
Magnification, M|=- 4=
i\ fe

For greater magnification of a compound microscope, fe should be small. As fo< fe, so fqis
small. Hence, for greater magnification both f0 and fe should be small.
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32.

(a) Derivation
And Phasor diagram

e
v, sinwt,

| wi

L

(b)

Z= /RZ +X%2 Z=,/R*+ (2m9C)2

=291.5Q
Thus [=V/Z=220V/291.5Q= 0.755A

/ | I : s /
iﬂ:sjh[m;l-r |77f ] o ’ V \/

(b) Since the current is the same throughout the circuit, we have

Vr=IR =0.755/200 =151 V
Ve= IXc= (0.755A)(212.3) =151 V

The algebraic sum of the two voltages, Vr and V¢ is 311.3 V which is more than the source
voltage of 220 V. How to resolve this paradox? As you have learnt in the text, the two voltages
are not in the same phase. Therefore, they cannot be added like ordinary numbers. The two
voltages are out of phase by ninety degrees. Therefore, the total of these voltages must be

obtained using the Pythagorean theorem:

Viec= /VRZ +VZ =220V

Thus, if the phase difference between two voltages is properly taken into account, the total
voltage across the resistor and the capacitor is equal to the voltage of the source.

(a) Any three differences

OR

S. No. Property Paramagnetic materials Diamagnetic materials | Ferromagnetic materials
1. Effects of They are feebly attracted by They are feebly They are strongly attracted
magnet magnets repelled by magnets by magnets
2. In external They acquire feeble They acquire feeble They acquire strong
magnetic field magnetization in the magnetization in the magnetization in the
direction of the magnetizing opposite direction of direction of the
field. the magnetizing field. magnetizing field.
3. In uniform A freely suspended A freely suspended A freely suspended
magnetic field paramagnetic rod aligns diamagnetic rod aligns ferromagnetic rod aligns
itself parallel to the itself perpendicular to itself parallel to the
magnetic field. the magnetic field. magnetic field.
4, In non - They tend to move slowly They tend to move They tend to move quickly
uniform from weaker parts to slowly from stronger from weaker parts to
magnetic field stronger parts of the field. parts to weaker parts stronger parts of the field
of the field
5. Effect of Susceptibility varies Susceptibility is Susceptibility decreases
temperature inversely as temperature. independent of with temperature in a
Xm < 1 temperature. complex manner.
T
Xm T—T.
whereT > T,.
33.(a) Statement of Gauss Theorem
Diagram
Derivation
(b) A=10 pC/m\
OR

(a)Diagram
Derivation

(b)

(b)

Relation
=1+x

P =3 X10-8 C-m; E =104 N/C At stable equilibrium (81)= 0° At unstable equilibrium (62) =180°
Work done in rotating dipole is given by: W = PE (cos 81 - cos 62 ) =6X10-8]

+2

N R =R
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Maximum Marks: 70 Marks

SAMPLE QUESTION PAPER (GROUP-J)
CLASS: XII
SESSION: 2023-24
SUBJECT: PHYSICS (THEORY)

General Instructions:

(1) There are 33 questions in all. All questions are compulsory.

(2) This question paper has five sections: Section A, Section B, Section C, Section D and Section E.

(3) All the sections are compulsory.
(4) Section A contains sixteen questions, twelve MCQ and four Assertion Reasoning based of 1 mark
each, Section B contains five questions of two marks each, Section C contains seven questions of three
marks each, Section D contains two case study-based questions of four marks each and Section E
contains three long answer questions of five marks each.
(5) There is no overall choice. However, an internal choice has been provided in one question in Section
B, one question in Section C, one question in each CBQ in Section D and all three questions in Section
E. You have to attempt only one of the choices in such questions.

(6) Use of calculators is not allowed.

(7) You may use the following values of physical constants where ever necessary
i.c=3x108m/s

ii. me =9.1x10-31 kg

iii.e=1.6x101°C

iv. o =4mx 107 TmA-1

v.h =6.63x10-34]s

vi. €0 = 8.854 x10-12 C 2N-1m~2

vii. Avogadro’s number = 6.023 X 1023 per gram mole

Time Allowed: 3 hours.

(a) They do not cross each other.

(b) The work done in carrying a charge from one point to another on an equipotential
surface is zero.

(c) For a uniform electric field, they are concentric spheres.

(d) They can be imaginary spheres.

SECTION-A
S.NO. QUESTION MARKS
Q1 | According to Coulomb's law, which is the correct relation for the following figure? 1
oo
71 F, £ 92
(@) q1qz2>0 (b) q1 q2<0 (c) 1 q2=0 (d)1>q1/q2>0
Q2 | Which of the following is not the property of an equipotential surface? 1
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Q3 | The temperature (T) dependence of resistivity of materials A and material B is 1
represented by fig (i) and fig (ii) respectively. Identify material A and material B.
T & ' Q
P P
I — T —
fig. (i) fig. (11)
(a) material A is copper and material B is germanium
(b) material A is germanium and material B is copper
(c) material A is nichrome and material B is germanium
(d) material A is copper and material B is nichrome
Q4 | Two coils are placed close to each other. The mutual inductance of the pair of coils 1
depends upon the
(a)rate at which current change in the two coils (b) relative position and orientation
of the coils
(c Jrate at which voltage induced across two coils (d) currents in the two coils
Q5 | AcoilhasL=0.04 Hand R=12 Q. When it is connected to 220V, 50Hz supply the 1
current flowing through the coil, in amperes is
(a) 10.7 (b) 11.7 (c)14.7 (d)12.7
Q6 | Aglasslensis immersed in water. What will be the effect on the power of lens? 1
(a) Increase (b) decrease (c) constant (d) not depends
Q7 | The wave-front due to source situated at the infinity is 1
(a) Spherical (b) Plane (c) Cylindrical (d) Rectangular
Q8 | The path difference between two waves at the place of destructive interference is 1
given by:
(a) multiple of t (b) multiple of t /2 (c) even multiple of t /2 (d) odd multiple of /2
Q9 | The photoelectric effect is based on the law of conservation of 1
(a) momentum (b) energy (c) angular momentum (d) mass
Q10 | A photon beam of energy 12.1eV is incident on a hydrogen atom. The orbit to 1
which electron of H-atom be excited is
(@) 2nd  (b) 3rd (c) 4th (d) 5th
Q11 | Nuclear binding energy is equivalent to 1
(a)Mass of proton (b) Mass of neutron (c) Mass of nucleus (d) Mass defect of nucleus
Q12 | If the following input signal is sent through a PN-junction diode, then the output 1

signal across RL will be
0w

o)
PNTN |

[ T NRE DURFPRRRN S = . 20 4
§|: (&) v b
=10 W
(3] w0 W d
- 20 ¥

For Questions 13 to 16, two statements are given -one labelled Assertion (A) and
other

labelled Reason (R). Select the correct answer to these questions from the
options as given below.

a) If both Assertion and Reason are true and Reason is correct explanation of
Assertion.

b) If both Assertion and Reason are true but Reason is not the correct
explanation of Assertion.

c) If Assertion is true but Reason is false.

d) If both Assertion and Reason are false.
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Q13

Assertion(A): Work done to move a charge on an equipotential surface is always zero.
Reason(R) : Electric field is zero at each point on an equipotential surface.

Q14

Assertion: Bending a wire does not affect electrical resistance.
Reason : Resistance of wire is proportional to resistivity of material.

Q15

Assertion: If the angles of the base of the prism are equal, then in the position of
minimum deviation, the refracted ray will pass parallel to the base of prism.

Reason: In the case of minimum deviation, the angle of incidence is equal to the angle
of emergence.

Q16

Assertion: No interference pattern is detected when two coherent sources are
infinitely close to each other.

Reason: The fringe width is inversely proportional to the distance between the two
slits.

SECTION-B

Q17

An electric dipole when held at 300 with respect to a uniform electric field of 104¢N/C
experienced a Torque of 9X10-26 Nm. Calculate dipole moment of the dipole?

Q18

The plot of the variation of potential difference across a combination of three
identical cells in series, versus current is as shown in the figure. What is the emf of
each cell?

o
14

Q19

In young’s double slit experiment how is the fringe width change when
(a) Light of smaller wavelength is used (b) Distance between the slits is decreased?

Q20

Two nuclei have mass numbers in the ratio 1: 8. What is the ratio of their nuclear
radii?

Q21

What happens to the width of depletion layer of a p-n junction when it is
(i) forward biased, (ii) reverse biased?
OR
For a extrinsic semiconductor, indicate on the energy band diagram the donor and
acceptor levels?

SECTION-C

Q22

Calculate the work done to dissociate the system of three charges placed on the
vertices of a triangle as shown.

0 cm

Ui
-
/N
10 cn} \1
_f'r
r

%,
A __h

~449 10cm +24q

Q23

A current of 10A flows through a semi-circular wire of radius 2cm as shown in figure
(a). What is direction and magnitude of the magnetic field at the centre of semicircle?
Would your answer change if the wire were bent as shown in figure (b)

#—-,:1 _P\ !'t_ 2em r
ﬁil / :‘"‘E;-' \L,_ Ny /

.~

fig' a fig b
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Q24

Out of the two magnetic materials, ‘A" has relative permeability slightly greater than
unity while ‘B’ has less than unity. Identify the nature of the material’s ‘A’ and ‘B’ Will
their susceptibilities be positive or negative?

Q25

(1) State the condition under which a microwave oven heats up food items
containing water molecules most efficiently?
(2) Name the radiations which are next to these radiations in e.m. wave spectrum
having (a) Shorter wavelength (b) Longer wavelength

Q26

The radii of curvature of the faces of a double convex lens are 10 cm and 15 cm. If focal
length of the lens is 12 cm, find the refractive index of the material of the lens.

Q27

An electron and alpha particle have the same de-Broglie wavelength associated with
them. How are their kinetic energies related to each other?

Q28

Using Bohr model of the atom, derive expression for the total energy of the electron in
hydrogen atom. What is the significance of total negative energy possessed by the
electron?

SECTION-D

Q29

Case Study Based Questions
Read the following paragraph and answer the questions that follow.
A transformer is essentially an a.c. device. It cannot work on d.c. It changes alternating
voltages or currents. It does not affect the frequency of a.c. It is based on the
phenomenon of mutual induction. A transformer essentially consists of two coils of
insulated copper wire having different number of turns and wound on the same soft
iron core. The number of turns in the primary and secondary coils of an ideal
transformer are 2000 and 50 respectively. The primary coil is connected to a main
supply of 120 V and secondary coil is connected to a bulb of resistance 0.6().
1. In an ordinary transformer which of the following does not change
(a)Voltage (b)Current (c)Frequency (d)All of the above
2.Transformer works on the principle of
(a) Convertor (b) mutual induction (c) self-induction  (d) invertor
3. Which losses in a transformer is zero at full load?
(a) coreloss (b) eddy currentloss (c) copperloss (d) Friction loss
OR
Transformer core lamination is made up of ___.
(a) Silicon steel (b) Cast steel (c) Castiron (d) Aluminium
4. A step-up transformer has ____ number of turns on primary windingand ____
number of turns on secondary winding.
(a) More, More ( b) More, Less (c) Less, More (d) Less, Less

Q30

Case Study Based Questions
Read the following paragraph and answer the questions that follow.
Arectifier is an electronic device that converts an alternating current into a direct
current by using one or more P-N junction diodes. A diode behaves as a one-way
valve that allows current to flow in a single direction. This process is known as
rectification.

Centre-Tap
. Transformer
Transformer A

jode 1D
PR o [viode 1D )
T i

5t
B &

) X
Centre ¢ -
2 x
‘ ‘ Tap -
R, .
L ( Diode 2(D.) R output
hd =

= . kd

1
Primanry
1
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1. Which process straightens the direction of the current?
(a) Amplification  (b) Lithification (c) Rectification
2. Which of the following is used in a rectifier?
(a)Inductor  (b) Capacitor (c) Diode (d) Resistor
3. How many diodes are used in Half Wave Rectifiers?

(@) 3 (b)1 (c) 2 (d) 4

(d) None of these

OR
The equivalent DC voltage of a full wave rectifier is ------ the equivalent DC output
voltage of a half wave rectifier
(a) Equal (b) not related (c) half
4. Which rectifiers convert both cycles of AC to DC?
(a) Half wave Rectifiers (b) Full wave Rectifiers

(d) double

(c) Positive cycle Rectifiers (d) Negative Cycle Rectifiers

SECTION-E

Q31

(2)An attractive force of 5N is acting between two charges of +2.0 uC & -2.0 pC placed

at some distance. If the charges are mutually touched and placed again at the same

distance, what will be the new force between them?

(b)Draw the electric field lines for q1q2<0

(c) Calculate the surface charge density of a conductor whose charge is 5 Cin an area of 10 m?
OR

(a)Derive the expression for the electric potential energy placed in uniform electric field.

(b) Two-point charges 4 nC and +1 uC are separated by a distance of 2 m in air. Find

the point on the line-joining charges at which the net electric field of the system is

Zero.

Q32

(a) Define critical angle and write condition for total internal reflection.
(b)A right angle prism is placed as shown in the figure. Given that the prism is made
of glass with R.I. as 1.5, trace the path of the ray P incident normal to the face AC.

(a) Draw the diagrams to show the behaviour of plane wave fronts as they (a) pass
through a thin prism, and (b) reflect by a concave mirror.

(b)State two differences between interference and diffraction patterns.

(c) Asslit of size 0.15 cm is placed at 2.1 m from a screen. On illuminated it by a light of
wavelength 5 x 10-> cm. The width of central maxima will be

[EY

Q33

(a)State the Lorenz’s force and express it in vector form. Which pair of vectors are
always perpendicular to each other? Derive the expression for the force acting on a
current carrying conductor of length L in a uniform magnetic field ‘B
(b) Proton and an a-particle moving with the same velocity and enter into a uniform
magnetic field which is acting normal to the plane of their motion. The ratio of the radii
of the circular paths described by the proton and a-particle respectively.

OR
(a) State ampere’s circuital law. Use this law to find magnetic field due to infinite
current carrying wire. How are magnetic field lines different from electric field lines?
(b) An electron after being accelerated through potential difference of 100 V enters a
uniform magnetic field of 0.004 T perpendicular to its direction of motion. Calculate
the radius of the path described by the electron.

% +1/2
+2
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Marking Scheme

S.NO. Answer MARKS
Q1 | (b) glg2<0 1
Q2 | (c) For a uniform electric field, they are concentric spheres. 1
Q3 | (b) material A is germanium and material B is copper 1
Q4 | (b) relative position and orientation of the coils 1
Q5 | (d)12.7 1
Q6 | (b) decrease 1
Q7 | (b)Plane 1
Q8 | (d) odd multiple of /2 1
Q9 | (b) energy 1
Q10 | (b) third orbit 1
Q11 | (d) Mass defect of nucleus 1
Q12 | (c) 1
Q13 | (c) 1
Q14 | (a) 1
Q15 | (a) 1
Ql6 | (b) 1
Q17 | t=9x10% Nm

6=30° 1

Electric field, E=10* N C?

Torque acting on the dipole is given by the relation, 1

T=PE sinb

P=t/EsinB=18x103° Cm
Q18 | Total emf of three cells in series = P.D corresponding to zero current = 6V 1

~ The emf of each cell =6/3 = 2V 1
Q19 | B=AD/d

(a)Decrease 1

(b)Increase 1
Q20 | R=RoA'Y3 %

R1:R2=1:2 1 +1/2
Q21 | (i) Inforward biased, the width of depletion layer of a p-n junction decreases. 1

(ii) In reverse biased, the width of depletion layer of a p-n junction increases 1

OR
For Correct diagram
1+1

Q22 | Initial P.E of the three charges 1

U= -2.304 x 108

final P.E.(uf) =0 1

work required to dissociate the system of three charges

W= us-u; =-2.304x102 1
Q23 | Ans: (a) 5x10 > T outward (b) 5x10 T inward 3/2

+3/2
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Q24 | A’ is paramagnetic 1
‘B’ is diamagnetic 1
The susceptibility of material ‘A" is positive while of ‘B’ is negative. 1
Q25 | (1) Frequency of the microwaves must be equal to the resonant frequency of the water 1
molecules present in the food item.
2 (a) Infrared 1
(b) Radio wave 1
Q26 | Given: R1=10cm, 1/2
R2=-15cm,
f=12cm 3/2
Using lens maker’s formula
Refractive index of the material of the lens :1.5 1
Q27 | K.E=P?/2m %
A=h/p %
me/mot = EKot/ Exe 1
mq>me , SO Kinetic energy of electron is greater than kinetic energy of alpha particle 1
Q28 | For correct expression 2
Significance 1
Q29 | 1-c 2-b 3-d orc 4-c 1x4=4
Q30 | 1-c 2-C 3-b ord 4-b 1x4=4
Q31 (a) For correct solution 2
(b) For correct diagram 1
(c) For correct solution 2
OR
(a) For correct derivation 3
(b) For correct solution 2
Q32 | (a) For correct answer 1+2
(b)From sin ic = 1/n = sin ic = 1/1.5 = 2/3 So ic = 42° Here angle of incidence at interface AC 2
is 45%i.e i > ic So the ray undergoes TIR.
OR
(a)For correct answer and diagram
(b)For correct answer
(c) Width of central maxima =2AD/d 2
=2x2.1x5x1077/0.15x102 1
=1.4x1073 m=1.4 mm
2
Q33 | (a) For correct answer %h+1/2+2
(b) For correct derivation 2
OR
(a) for correct expression 3
(b) r=8.43mm 2
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