Half Yearly Imp Question 2025

1.9SYd SITART TUT & ELECTRIC CHARGES AND FIELDS
. TI3Y ATH T By AT |

Write the statement of Gauss's law.

. ey feya smepf &t afymen Tw=msy |

Write the definition of electric dipole moment.

. 9594 fG4d & HRUI 3T 318 IR YT forg W [Aggd &5 &1 7 &y |

Write the value of electric field due to an electric dipole at a point on its axis.

. faggd T &1 gy ferRau |

Define electric flux.

Properties of electric field line.
numerical .

2 fRRdgga faya aur «f¥ar ELECTROSTATIC POTENTIAL AND
CAPACITANCE

. qHfqYT gy &I RN ferRau |

Define equipotential surface

. fagga nfear @ ufeum fafeu)

Define electric capacity
. fodt tod amawr o fo gofaya gy &1 o s1gd|

Draw a diagram of equipotential surface for a single charge.

. fagygd fava ot gfvym ferfau|

Write the definition of electric potential.
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5. YRS fHa Hed & ?

=

Define capacitor

I fare sma=n & e &1 dggd Tt Sl &1 o U HifoTg |

Find the expression for electric potential energy of a system of three point charges.

Ife Th AR Wie TUTRT Dt YD ITdd Wi BT ATHd A g TUT 3P &g
JYGH d g, 1 3! YT 61 G5 ogdd BT |

If the area of each conducting plate of parallel plate capacitor is A & d is the
separation between them, then derive its capacitance formula.

Numerical on capacitance series & parallel

5. g Ud 50 MAGNETISM AND MATTER

Ui ® i gard i #gd g7 U 3arevul gl |

What is diamagnetic substances ? write one example.

f4egd qrad -1 & 71 g o1 STIRT ) B g ?

Soft iron is used in making electro-magnets. Why ?

ECEARIPERIEIRI A RKARIVNIRE L

Write any two properties of magnetic field lines.

6.4¢gdgaP g URUT ELECTROMAGNETIC INDUCTIONS
ot 1w ferfau | o &1 g S9if SRer e &1 gt Bd1 & | eS|

Write Lenz's law. Lenz's law obeys law of conservation of energy. Explain

RIS BT dggagrad g IRl & Faw farfag|

Write Faraday's law of electromagnetic induction.

DI FeIe I URHTT BT |

Define magnetic flux.
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4. WIS B! faggd e o Had 87
Why self-inductance is called electrical inertia?

9. forelt TRy & 0.15  YRT 5.0A ¥ X a R g1 fe 3fid Ik faara. 100 diee
g a1 gRUY H IRP & WD & 0T BT

Current in a circuit falls from 5.0 A to zero in 0.15A . if an average emf of 100 volt is
induced then calculate self inductance of an inductor in the circuit.

0. Ud I Uiy fo=m ¥ fRyd 5 m a1 Hte &fas ardd dR 0.3 x 1074 TH Yl &
Wﬁéﬁ%éﬁlﬁucw%qu 2 m/s B! 910 A AR GBI Eﬂ?%ﬁlﬁ%ﬂ?ﬂﬁﬁ‘d

faggd T8 §c1 1 dIGIT0Ih HH JTd DIt |

A 2 meter horizontal long straight conducting wire extending from east to west
direction is falling with a speed of 5 m/s perpendicular to the horizontal component
of the earth's magnetic field 0.3 x 10-4 tesla. Calculate the value of instantaneous emf
induced across the ends of wire.

' IS P U AIAP 88 Y g & 'B' A Had Y& a1d v TfadE
2| U8 IR IRIR TH9d g | TTfde faggd aies §d &1 soidh U Hiford |
A conducting rod of length 'I' is moving with constant linear speed 'v' in a uniform

magnetic field 'B'. This arrangement is mutually perpendicular. Obtain the
expression of motional electromotive force.

2. TATAd! YRT ST BT o SR aui- Hifvg | IR faggd aresd ad & dreiiuis
O & Sl Dl il BHifolT |

Draw a diagram of AC generator and describe it. Derive an expression for
instantaneous value of induced emf.

8.faggd &I a7 ELECTROMAGNETIC WAVES
1. URER-Aeqdd & e &1 oy HisRu faRau|

Write the mathematical equation of Ampere-Maxwell law'.

2. foRmuT 4T {58 F8d 82

What is displacement current ?

3. PIg ol Hogdd gHHRu fafaui[im]
Write any two Maxwell's equations.

(© 92167 65400 @ boardzone.in (») Board Zone



https://wa.me/message/VXCBPRTYQQPRN1
https://boardzone.in/

4. 9 foqgd-greeta a3 o A fafau Sil-
(a) Frafd TeieT B3eH gR1 SO7 gt B
(b) 39T TR GRT AN Bl & |
(c) e grT gm0 SusmRol & v gt |
(d) S T FdagHI Bl YT 96T IR THIR] J IUH B
(e) TR IUHVT H U gl ] |
() TTHT 400nm F 700nm TG TRY [ &
(g) 3R T & ou Y av |
(h) €<l gigdl &1.Udr o H|

(i) e TRaHT I1d A=A 1|

Name the electromagnetic waves corresponding to the following:

(a) Produced by vacuum tube magnetron.

(b) Absorbed by the ozone layer.

(c) Used in remote control devices.

(d) Generated by the bombardment of high-speed electrons on a metal target.
(e) Used in communication devices.

(f) Have wavelengths approximately between 400 nm and 700 nm.

(g) Used for invisible writing.

(h) Used to detect broken bones.

(i) Used to determine crystal structure.

9.fHTUr YHTIRST Td USRS T RAY OPTICS
1. il I fhd HBd 52 B8R BT hildd HIUT [ARIT

What is the critical angle? Write the critical angle of diamond.

2. U1 3fiAR® WRIacH ¥ F1 Iy 872 S9! at [IRau|

What is meant by total internal reflection? Write its conditions.

a. iﬂamﬁ%%%%ﬁwﬁ%ﬁ%ﬁw%ﬁwwﬂnm%aﬁ?
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Which mirror is used by drivers to see the traffic behind vehicles and why?

5. &GN ! AL & I F1 I g7

What is meant by the magnifying power of a microscope?

6. e fhdl 20 cm HIHY G & A A P TS T 25 cm B gol BT 3add ol
T ST 8, <1 39 Ao ¥ o+ Sgad o @1 Rfad @1 0T HIfoTg |

If a concave lens of 25 cm focal length is placed in contact with a convex lens of 20
cm focal length, then calculate the power of the combined lens formed by this
combination.

7. U AR 9 &1 a1 H BIdd g3 25 cm © | TG 3UD! ofd & Sa1 ¢ al o I
BIHH G AP | (nw=> ,ng=>)

Focal length of a convex lens in air is 25 cm. If it is immersed in water, then calculate

the focal length of the lens. ( nw = % ,Ng = % ).

10.9-YBIRIPBT WAVE OPTICS
1. ORI &t g7y feifRau |

Write the definition of wavefront.

2. UHTY P AP P foTT HTTH BIs Gl Vd [T

Write two necessary conditions for interference of light.

3. HAldeg Fid fhadded g ?

What is a coherent source?

4. g &1 e forfew |

Write Malus law.

5. TIORISS FT g 2 59P Bls o IUAN ferfau|

What is a Polaroid? Write any two of its uses.
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6. BTSN &1 a7 RIS I UHIRI & 3UTd gg W & aH &I g Pifod |

Derive Snell's law for refraction of light by Huygen's wave theory.

7. UBT & AfqH0 Bt URHTST fafQe, 3naxaes ois ¢ od fafau|

Define interference of light. Write any two necessary conditions for it.

8. BISTG & dUT RIgd & YR R UBTR & HUdd [HIH] Bt SORAT DT |

Explain the laws of refraction of light on the basis of Huygens' wave theory.

12.UIHTU] ATOMS
1. TIZSISH WA & U R & dis &l sffiufed &I [yl

Write Bohr's any two postulates for hydrogen atom.

2. ORHT] & IEIHIS AlSd DI &l B! farau |

Write two drawbacks of Rutherford’s atomic model.

3. ¢ S GRB YT H IR & HI<IhRU & fgcdid TG Bl HRSAT HifolT|

Explain Bohr's second postulate of quantisation by de Broglie hypothesis.

4. BTSSIoT IRHIY] & FHEH AR T Fd SHoll -13.6 eV 5| 59 &M H SAGSH DI
TSt SHolt aT FRUferst Soll 1 ®e |

The total energy of the electron in the ground state of Hydrogen atom is -13.6 eV .
Find the kinetic energy and the potential energy of electron in this state .

13.ATTHBNUCLEI
1. oot it &t BT R U9 geadH I8 A © de forRau|

Write the relation in radius R and mass number A of a nucleus.

2. Tgifed B uRHINT SifoT|
(A) ATYS T Jagq
(B) A1y fogueq
(C) S H &ifd
Define the following-
(A) nuclear fission
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(B) nuclear fusion
(C) mass defect.

3. GHGRUIR = R, 47 & YR TR ST ARSI S BT I TRILAT 3R gl
g1 (@8 R, U& fAudics qUT A GoTHH AT B) |

1
From the equation R = R, A3, show that the nuclear matter density is nearly
constant. (Where R, is a constant and A is the mass number. )

4. THBT T P Dls diF AfHTeor forfaT |

Write any three features of the nuclear force.

14. 3TAS SEMICONDUCTOR
1. A vt 1 uRuy foF s-13T|

Draw the circuit diagram of a half-wave rectifier.

2. QU 7] fPaRI &1 URuYy fo 918U

Draw the circuit diagram of a full-wave rectifier.

3. fawepRur ot uRHIvG @il

Define rectification.

4. P-N IR SHIIS fHd Hgd g ?

What is a P-Njunction diode?

5. 9 # 9 uret srgf wifeu
RS (As), BT (Sb), AfTAH (Ga) TaH BRBRY (P).
Select acceptor type impurity among the following:
arsenic (As), Antimony (Sb), gallium (Ga) and phosphorous (P).

6. P-THR & AGAAD H gD AARATED qUT SeURRAD HTARATED & -

faRau|

In P-type semiconductor, write the names of the majority and minority charge
carriers
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SectionC& D

. E,El awEglﬁziﬁ@ng$a@awwﬁaﬁéaﬁ%,Wsﬂﬁmuﬁﬁa
DHHRL: 11l 12 %l
U I D1 god faggd 918 9 IU1 o AT=IRe UfaR 1Y J1d Hifog |

Two cells of electromotive forces E;E1 and E,E2 are connected in parallel. Their internal resistances
are ryrl and r,12.

Find the equivalent electromotive force (emf) and the equivalent internal resistance of this
combination.

. ﬁ&ﬂ@ﬁ(Compound Microscope) o Ufdfaid BT &1, 3 Tiadh JHATRU|
Wwﬁm%ﬁmwmmmw@ﬁwgﬁwm%l

Explain the image formation in a compound microscope with the help of a neat ray diagram.
Derive the expression for its magnifying power, assuming the final image is formed at the least
distance of distinct vision.

. GRGR® Y T Al g7 SUdd! gRa® gRI Ufdfad a1 BT [l 3G 13T |
P HIIVUITCH BT G H U B 39D! e & BT I HId DIl |

What is a telescope? Draw the ray diagram for image formation in a refracting telescope.
Explain its working briefly and derive the formula for its magnifying power.

. TP G, TP ST (@)(a) PUT T TP Tel Y TR S-siigelt e o qorr i
Ife T eIt et TA &, o) erftrpaw e e fraast et

Calculate the de Broglie wavelength associated with an electron, an alpha (a)(e) particle and a
proton.
If their Kinetic energies are the same, then which one will have the largest wavelength?

TG DI & I T T THA 82 A ABR I
—=(n-1) (Ril— RiZ)Flz(n—l)(Rn—Rzl) F DHIT| (4 3()

What do you understand by the power of a lens? Derive the Lens Maker’s Formula:
1 1 1 o _
—=(n-1) (R—1 - R—Z)Fl—(n 1)(R11-R21)

. U JO Jab 1 & U AIHR HUSH! & gHA & HRUI 349 URd fagygd args ad o1 A
E = E,sinwtE=E0sinot UG HIfoY | 9Rd fdggd 918 §a EE dUT THY ¢t & HE 3{RW §-13U |
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(4 3P)

(b) fHElt LCR Tamac! uRuy & HioRTeT &1 sdoidh ogdd BT |
gfd R =100, X, = 1000, X, = 100QR=10Q,XL=100Q,XC=100Q Tl HfRI&T (Impedance) BT
T T g2

(a)Obtain an expression for the induced emf E = E,sinwtE=EOsinot generated due to the
rotational motion of a rectangular coil in a uniform magnetic field.

Draw the graph between induced emf EE and time tt.

(4 marks)

(b)In an LCR alternating circuit, derive the formula of impedance.
If R=10Q,X; =100Q, X, = 100Q,R=10Q,XL=100Q,XC=100Q, then what will be the value of
impedance?

. (2)URRR w1 uudig faH fafeg)

P! Tl 4 A 1Y YRT a8 dTa® IR & HRUI [hd] farg IR 9B 19 & &1 el ol
oldh A HIfo | I eh o a1

(1% + Y4 =2 3[®)

(b) STIC-Ta< o (199 &1 YeadT ¥ URTATe! gATPR TR (HUST) &b HRUT I9PT & TR fRyd
fopt forg R Jaoig &7 o1 s Ure Bifor |

3dge T I13T|

(1% + Y% =2 3[®)

(a) Write Ampere’s Circuital Law.

Using this law, derive the expression for the magnetic field at a point due to a long straight current-
carrying conductor.

Draw the necessary diagram.

(12 + 2= 2 marks)

(b) Using Biot—Savart Law, derive the expression for the magnetic field at a point on the axis of a
circular current-carrying loop (coil).

Draw the required diagram.

(12 + V2 = 2 marks)

. (a) TIIBIR &1 Rigid [ARIT| SRIWIAR | giF dlcll i $oll g1+ BT Ieaid HIfoTd |

T B P foplT o W 9

TH IAGUI THBIHR 220 diee ®I 1100 diee H uRafdd a1 g | afe IT®! fgdiad sl R
TR D1 BT 800 Bl ol UTfleh ST TR BRI 1 BT AT DIfoTd |

)

TATad! dieedl did 9 T 4o LCR gRay o forg thoR fo s18T

YD Tl GRUY Dt UfcRIYT dUT dHeliar bl ol Uk Diforg |

(3 3iP)

(a) Write the principle of a transformer. Mention any one energy loss that occurs in a transformer and
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10.

1.

12.

13.

14.

explain how it can be minimized.

A step-up transformer changes 220 V to 1100 V.

If the number of turns in the secondary coil is 800, determine the number of turns in the primary coil.
(3 marks)

(b) Draw a phasor diagram for a series LCR circuit connected to an AC voltage source.
Using it, derive the expression for the impedance and the phase angle of the circuit.
(3 marks)

10 T} a1 BT aTel ST GUUT &1 hlehd gol J1d DIt |

TS I YEACRI 1 Tt &mdl &1 I Jad it o d 3ifa uferdr Ty 2 &1 FeAad gl
(D) R §dl g

3TaLgp forst Ht S

Find the focal length of a convex mirror of radius of curvature 10 cm.

Derive the formula for the magnifying power of a simple microscope when the final image is formed
at the least distance of distinct vision (D).

Draw the required diagram.

el e Rl T o 32
b fo Rieg BifoTe fob li—z == Z—:isipZNpNSZVst

N,
On what principle does a transformer work?
Prove that 2 = X5 = :;—sisip:NpNS:VpVS
p

is Np

W%W%W%ﬁ = ponIP=pOnl

Prove for a solenoid that f = puynIp=p0Onl

el HUST Hed- IR febd et 82 dleedl JuTRal 2v Jid Hifsiy |

What is a moving—coil galvanometer? Find the voltage sensitivity %V(I).

aﬁv%%ﬁww&mm%@uamn=4n=4$%us?—aﬁm¥q@WW|
(2 3fh)

State Bohr’s second postulate and explain de-Broglie’s explanation for n = 4n=4.
(2 marks)

Il &b JHR Y IS T Jod fqUdTR Td 9 & ol BT G RITMUd Piforg|
(3 31P)
In the parallel combination of cells, derive the formula for equivalent emf and equivalent internal

resistance.
(3 marks)
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15.

16.

17.

18.

19.

AqH faarer &1 aRYINE $Xd gU e R siuad 7 Rig Pifore f&

D,, = (ny; — 1)ADm=(n21-1)A

gl — D,, =Dm= YA fage
A =A=TUH D10

1, =n21= T % Terf &7 Sruadis

Define minimum deviation and prove that for a prism, D,,, = (n,; — 1)ADm=(n21-1)A

Where

— D, Dm = minimum deviation

— AA = prism angle

—n,n21 = refractive index of prism material

Tgad e gR1 ufafdd AT &1 fhur $iRE SF18T 94T 39% $d 19 1d Pifo|
(3 3(®)

Draw the ray diagram for image formation in a compound microscope and determine its total
magnification.

I A P T v, v TUT £ H T AT BRI () |
Derive the expression for the relation between u, v and f for a convex lens.
(2 marks)

<IN 1 STaL &FdT ol GRUTST 9 93 ferl|

Write the definition and formula for the magnification power of a lens.
(1 mark)

quf SiaRe WRIad &I URYTINT HIfore | ST fole & =Mdf faRay |
T UoH o QT foaad 101 (5) 9 HTUaH DI (i) & A TTh HIod |

IR USH BT AR ATy = S‘“(A(w) )u—sm(ZA)sm(ZAJrSm) B AT BIRTTI (4 37)

Define total internal reflection. Write the two conditions necessary for it.

For a prism, draw the graph between the angle of deviation (6) and the angle of incidence (i).
. (A+ém
m(

If the prism angle is AA, derive the relation y = Tj))uzsin(2A)sin(2A+8m)
sin|\ -
2
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