SPECTRA PRACTICE PAPER 2024-25
SUBJECT- PHYSICS (042)
CLASS-XII
Time-3 hrs. M.M-70

General Instructions:

(1) All questions are compulsory. There are 33 questions in all.
(2) This question paper has five sections: Section A, Section B, Section C,
Section Dand Section E.

» Section A contains twelve very short answer questions and four assertion
reasoning MCQs of 1 mark each.

Section B contains five short answer questions of 2zmarks each.

Section C contains seven short answer questions of 3 marks each.
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Section D contains two case-based questions of 4 marks each.
» Section E contains three long answer questions of 5 marks each.

(3) There is no overall choice. However internal choice is provided. You must
attempt only one of the choices in such questions.

Section— A
Q1 | Which molecule has zero dipole.moment?
(i) CO2 (ii) NHa (iii) SF3 (iv) H.0
Q2 | Asteady current flows in a metallic conductor of non- uniform cross-section. Which of
these quantitiesis.constant.along the conductor
(i) current (if).current density (iii) drift speed (iv) electric field
T v e
Q3 What will be.the readings of the Nt ¥ 40 Q
voltmeter. shown in the figure given m |1
below? Bs? 2 Xo =S
(H2V (i) 1v  (iii) oV (iv) 4V £
Nl
Q4 | Which of the following is called heat radiation?
(i) X rays (i) Y rays (iii) infrared radiation (iv) microwave
Q5 | Acurrent of 10 A is passing through a long wire which has semicircular loop of

the radius 20 cm as shown in the figure. Magnetic field produced at the centre of
the loop is

(i)20m uT (ii)5m uT
(iii)4m uT (iv)2m uT 10A

2.
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Q6

The focal length of a biconvex lens of radii of each surface 50 cm and refractive
index 1.5, is

(iy40.4cm  (ii)75cm  (iii) 50 cm (iv) 80 cm

Q7 | Choose the correct plot of potential energy between a pair of nucleons as a function
of their separation.
@ ® © @
T{U bl fjj f|ﬁ
(MeV) (MeV) (MeV) (MeV)
r(fm) —> r(fm) — r(fm) —» r(fm) —
Q8 | Bohr’s atomic model can not be extended to atoms having more that'ene electron
due to
(i) gravitational force of attraction (ii) centripetal force
(iii) electrical force of attraction (iv) nuclear forces
Q9 | The refractive index of the material of an equilateral prism'is¥3. What is the angle of
minimum deviation?
(i) 45° (ii) 600 (iii) 37° (iv) 30°
Q10 | Which of the following electromagnetic rays has maximum wavelength?
(i) Radio waves (ii) X-rays (iii) Infrared rays (iv) Ultraviolet rays
Q11 | Lenz’s law is the consequence of the law of conservation of:
(i) energy (ii) charge (iii) mass (iv) momentum
Q12 | The ratio between Bohr radii is
(i)1:2:3 (ii) 2:4:16 (iii) 1:4:9 (iv) 1:3:5
Directions: Each of these.questions:.contain two statements, Assertion and
Reason. Each of these questions also has four alternative choices, only one of
which is the correct answer. You have to select one of the codes (a), (b), (c) and
(d) given below.
(a) Assertion s correct, reason is correct; reason is a correct explanation for
assertion.
(b) Assertion.is correct, reason is correct; reason is not a correct explanation for
assertion
(c) Assertion'is correct, reason is incorrect
(d) If both-assertion and reason is incorrect
Q13 | Assertion: Total energy of revolving electron in any stationary orbit is negative.
Reason: Energy is a scalar quantity. It can have only positive values.
Q14 | Assertion: A lens has two principal focal lengths which may differ.
Reason: Light can fall on either surface of the lens. The two principal focal lengths differ when
medium on the two sides of lens has different refractive indices.
Q15 | Assertion: A photon has no rest mass, yet it carries some momentum.

Reason: Momentum of photon is due to its energy and equivalent mass.
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Q16

Assertion: Conductivity of a semiconductor increases on doping with

pentavalent atoms.

Reason: Pentavalent atoms can easily donate electrons due to their less ionisation
energy.

Section: B

Q17

Briefly explain the formation of p-n junction diode.

Q18

A proton and an electron have same kinetic energy. Which one has smaller de
Broglie wavelength and why?

Q19

As shown in the figure, PQ is the ray incident on a prism ABC.
Show the corresponding refracted and emergent rays.
The critical angle for the material of the prism is 45°.

Also find the refractive index of the material of the prism.
B

Q20

Two wires of equal length, one of copper and the other of manganin have the same
resistance. Which wire is thicker?

Q21

Find a relation between critical angle and refractive index.

OR
Name the phenomenon which is based.on totalinternal reflection and write the
necessary conditions for this phenomenon.to‘occur.

Section C

Q22

How is the radius of a nucleus related:to its mass number? Show that the nuclear
matter density is independentiof atomic mass number.

Q23

Four charges +q, -g, +q and.-q are to be arranged respectively at the four corners of
a square ABCD of side a:

(i) Find the work.required to put together this arrangement.

(ii) A charge qois bought to the centre of the square, the four charges being held
fixed. How. much extra work is needed to do this?

Q24

The ground state energy of the hydrogen atom is -13.6 eV
(i) What is the kinetic energy of an electron in the 2" excited state?

(i) What is the potential energy of electron in the 3™ excited state?
(iii) If électron jumps to the ground state from the 3" excited state, calculate the
wavelength of the photon emitted.

Q25

State Kirchhoff’s laws of an electrical network. using it, calculate the potential
difference across the 8Q resistor.
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Q26

(i)Two identical circular wires P and Q each of radius R and carrying current | are
kept in perpendicular planes such that they have a common centre as shown in the
figure. Find the magnitude and direction of the net magnetic Qy

field at the common centre of the two coils. [

(ii) Write Ampere’s circuital law. _x} l'. Il___
uu."
Q27 | An electromagnetic wave travelling through a medium has electric field vector
Ey= 4x10° cos (3.14x108t-1.57x) N/C. Here x is in m and t in s. Then find
(i) Wavelength (ii) Frequency (iii) expression for magnetic field vector.
Q28 | (a)State the Faraday’s law of electromagnetic inductions.
(b)Kamla peddles a stationary bicycle the pedals of the bicycle are attached to a
100-turn coil of area 0.10 m2. The coil rotates at half a revolution per second and it
is placed in a uniform magnetic field of 0.01 T perpendicular to the axis of rotation
of the coil. What is the maximum voltage generated in the coil?
OR
A bar magnet M is dropped so that it falls vertically through the coil C. The graph
obtained for voltage produced acrass the coil Vs time is shown in figure (b). Explain
(i) the shape of the graph (ii) Why is the'negative peak is longer than positive peak?
(@) mgnetm o 7
o
o b &
Section: D (Case study-based questions)
Q29 | Junction diode

A p-njunction diode is the key to all semiconductor devices. When such a junction is
made, a depletion layer is formed consisting of immobile ion-cores devoid of their
electrons or holes. This is responsible for a junction potential barrier. By changing
the external applied voltage, junction barrier can be changed. In forward bias, the
barrieris decreased while the barrier increases in reverse bias. Hence, forward bias
current is more (mA) while it is very small (1 A) in reverse biased junction diode. The

given figure shows a germanium semiconductor device.
N
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(i)Which of the given p-n junction in the figure is forward biased?
(A) OV o—|>|—NVWVH 2V

(|m) 4V .__I>|_/V\m. —3V

Ccy 3V .—Dl_/wvvv\_. sV
(D) -2V ._<|>|_/vvvvvx_. Zv

(ii)The current in the circuit shown in the figure considering ideal diode is

(a) 100 A (b) 0.01 A (c)20 A (d)1000 A
100 2
2V e > VY VWWN—————= 1V

(iii) Based on the V-l characteristics 6f the diode, we can classify diode as
(a)Bilateral diode (b) Ohmic device (c) Non-ohmic device (d)Passive-element

(iv) In forward bias resistance of the diode will
(a) Increases  (b) Decreases (c) Remains same (d) May.increaseor decrease

Q30

Refraction at spherical surface
Two transparent medium of refractive index n1 and n2 areseparated by a

spherical transparent surface. The rays of light incident on the surface get
refracted into the medium on the other side. The laws of refraction are valid at
each point of the spherical surface. A lens is a transparent optical medium
bounded by two surfaces at least one of which should be spherical. The focal
length of a lens is determined by the radii of curvature (R1 and R2) of its two
surfaces and the refractive index(n) of the medium of the lens with respect to the
surrounding medium. Depending on R1 and R2, a lens we have as a diverging or
converging lens. The ability of lens to diverging or converging lens. The ability of
lens to diverge or converge a beam of light incident on it define its power.
(a) Beam of red light, yellow light and violet light incident on a converging
surface. Which one will fall close to the optical centre of the surface?
(b)Calculate the focal length of the equiconvex lens of radius of curvature 30 cm
and refractive index 1.5.

OR

(a)What will be the nature of the lens if its power is -2 D.

(b)The focallength of an equiconcave lens is % times of radius of curvature of its
surfaces: Find the refractive index of the material of the lens. Under what conditions
will this lens.behave as converging lens?

SECTION E

Q31

(a)Draw a labelled ray diagram showing the formation of a final image by a
compound microscope at least distance of distinct vision.

(b) The total magnification produced by a compound microscope is 20. The
magnification produced by the eyepiece is 5. The microscope is focussed on a
certain object. The distance between the objective and eyepiece is observed to be
14 cm. If least distance of distance vision is 20 cm, calculate the focal length of the
objective and the eyepiece.
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OR

(a)Draw the diagram showing the intensity distribution of light on the screen for
diffraction of light and also for interference of light.

(b) In Young’s double slit experiment using mono-chromatic light of wavelength X,
the intensity of light at a point on the screen where path difference is X, is K units.
Find out the intensity of light at a point where path difference is 2A\/3.

Q32

(a) A hollow cylindrical box of length 1 m and area of cross — section 25 cm? is
placed in a three dimensional coordinate system as shown in the figure. The electric
field in the region is given by E=50x i, where Eisin NC! and xis in meter.

Y
(6) ‘ | >X
1 m——\ z \ /

Z

Find : (i) Net flux through the cylinder (ii) Charge enclosed by the cylinder.

(b) Find the expression for the capacitance of parallel plate capacitor of area A
and plate separation d if a dielectric slab of thickness ‘t”is introduced between
the plates. What will happen to the capacitance.if thickness of the slab is ‘d’.

OR
(a) Define equipotential surface with an example.
(b) Determine the total charge and voltage across each capacitor for given figure

C2 ca o+

Q33

(a) A series LCR circuit is.connected to an ac source having voltage V=Vosinwt. Derive
expression for the impedance, instantaneous current and its phase relationship to
the applied voltage. Find the expression for resonant frequency.

(b) In a series LCR circuit, Vi= Vc # Vr. Calculate power factor for this circuit.
OR

(a)What is transformer? Explain with principle, construction and working of
transformer. Write energy losses in transformer and their minimisation.
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