BALVANTRAY MEHTA VIDYA BHAWAN (A.8.M.A.)
MID TERM g XAMINATION (2024-25)
CLASS: XII
SUBJECT: PHYSICS (042)

Time: 3Hr. Mux. Marks: 70

- Name: NM Roll Nuinber ..%.':‘__

General Instructions:

‘Please read the following instructions carefully and follow them:

. This question papcr contains 33 questions in all. All auestions are ¢ compulsory

2 Section A: Q1-Q16 carry | mark each.
3. Section B: Q17-Q21 carry 2 ma.&a cach.

4. Section C: Q22-Q28 carry 3 marks cach.
- 5.5 8Sectlon D: Q29&Q30 are case bascd questions of 4 marks each.
+ 6.5 Seetion E: Q31-Q33 carry 5 marks each. .

7. "Fhere is no overall choice in the question paper. However, internal choice has been

~provided.
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/ SECTION-A \

{Ql ‘Two 'long and straight current catrying wires ,F and Q are placed paralle¥ to each 1
~ | other separated by a distance of 10cm. A wire R of length 8cm and carryingiewrrent of
| 4 A is placed between the wires P and Q as shown here: g
§5o1. | If the wire R, experiences a net force towards wire P, then which of the following is
| definitely true about the current I in wire Q?
| a) Current I cannot be in the upward direction.
| &m 1 can have any magnitude greater that OA in the upward direction

rrent I can have any magnitude greater that 15A in the upward direction
rent | can have any magnitude greater that 10A in the upward direction
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; When an electron in an atom moves from the ground state 10 @ higher €D6te g
i what happens to its kinetic and potential energics’ ;
’ ¥ Kinetic energy | Potential Energy i
: S+a) Increases ; | Increascs ' §
! - : —e 4 ! !
! b) Increases | Decreases HER i ;
e : 1 i :
’f c) Decreases Increases R
i' d) Decreases | Decreases J
/()3 Draw V-I characteristics of any two non-Ohmic devices l
e ‘ St ; N : e —————
FQZ An electric dipole having a dipole moment of 4 x 10 “Cm is placed in a uniform ]
electric field such that the dipole is in stable equilibrium. If the magnitude of the
electric field is 3 x 103 N/c. The work done in rotating the dipole to a position of
| | unstable equilibrium is 4 B
?5 Which of the following diagrams correctly represents the electric field between two ]
charged plates if a neutral conductor is placed in between the plates?
Fig:
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' % A proton and an alpha particle move ifi circular orbits in a unif, -
A - - - orm
, | Their speeds are in the ratio of 9:4. The ratio of their circular orbits r,,l,gmtr i:’ field. 1
bk . kg
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Q7 | Which of the following is not the property of an equipotential surface?
/ 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.

¢) For a uniform electric field, they are concentric spheres.

) They can be imaginary spheres.

&

A metallic plate exposed to whitc light emits electrons. For which of the tollowing
colors of light , the stopping potential will be maximum?

a) Blue o\
b) Yellow p o i SR
¢) Red e
+d) Violet
Q9 | Three loops are as shown below move into the magnetic field with 2 velocity v:
Fig: .
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‘ l Which of the above represents the correct varialion for a metaiic ccn':ff‘f_:i"”,__,_<_,—————""f’—
Q12 | An ammeter gives full scale deflection when currcs of 1A is passed in it. It s ; :
! | 2 r IR : £+ chvinn 15 » :
_v | converted into a 10A range ammeter. What will be the ratio ol the shunt resistance and
& : . .
its resistance”’
a) 19
“' b) 9:1
f ¢) 1:11
g | d) 11:1
‘V ! » 2 2 2 2 P
' Q13 | For questions Q13-Q15there are two statements given-one labeled Assertion i

(A) and the other labeled 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 Arand R are true but R is NOT the correct explanation of A.

() A is true but R is false.

(@A is false and R is also false

Assertion: For the radiation of frequency greater than threshold frequency ,
photoelectric current is proportional to the intensity of the radiation.
Reason - Greater the number of energy quanta available , greater is the number of

electrons coming out of the metal.
i

Assertion: Putting p type semiconductor slab directly in physical contact with n type

semiconductor slab cannot form the p-n junction.
Reason : The roughness of the contact will be much more than interatomic crysta!

spacing and continuous flow of electric charges is not possible. ‘;

'Q Assertion: Density of all nuclei is same. ¥
f Reason Radius of nucleus is directly proportional to the square root of mass number. g
' Q16 | If the back emf induced in a coil , when current changes from 1A to zero inone milli | |
second,is § volts , the self inductance of the coil is §
/ a)SH : !
! b) IH G
©)5x10°H

G5SxI°H



e ol , SECTION-B
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Two crystals C1 and Cz , made of pure silicon, are doped with arsenic and aluminium {2

respectively. %
a) Identify the extrinsic semiconductors formed. \ \

b) Why is doping of intrinsic semiconductors necessary?

Q17
i
a

?”

Two identical point charge:, q each are kept 2m apart in the air. A third charge Q of y
unknown magmtude and sign is placed on the line joining the charges such that the
system remains in equilibrium. Find pesition and nature of Q.

Q19

8

lf/c)’Draw this graph for three different values of intensities of incident radiation I1,I2
| a

The graph shows the variation of photoelectric current for a photosensitive metal.
Fig: ’

hotocurrent
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a) What does X and A on the horizontal axis represent?
_b) Draw this graph for three diffcrent values of frequencies of incident radiation vy,v2

and v3(v3>v2>vy) for the same intensity.

s

nd I (Is>1>>1) having the saie frequency.

J)}QO A light bulb and a solenoid are connected in series across an at source of voltage. 2

Explain, how the glow of the light bulb will be affected when an iron rod is inserted in

the solenoid.

7
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a) What do you understand by de-Broglxe wavelength‘?
b) A proton and an alpha —particle are accelerated by the same potential difference.

Find the ratio of their de- Broglie wavelengths(2p : ha)

OR

a) What do you understand by the term “stopping potential™?
b) If the distance between the light source and surface of metal A is increased, how

will the stopping potential from electrons emltted from it be affected? Justify your
answer briefly.
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SECTION-C

' L kb ectifier. J

With the help of circuit diagram, discuss the working of pn-junction as a1
Draw mput and output wave forms as well. = S e A Mo
mice 0,58 is being charged by supply

| A storage battery is of emf 8V and internal res

| of 120V using a resistor of 15.5 Q. 4
: a) Draw the circuit diagram and calculate current : \

| Y e
aLtory
L

| b)Calculate the potential difference across the U
| ¢) What is the purpose of having a series resistone
5’ ; : OR
f' Deduce the expression of equivalent emf and equivaient internal resistance when two
cells are connected in parallel combination. Also generalize the result and find the
expression for maximum current for “m” identical cells connected in parailel

\J.
b

i the circutt’ \

;’ Bt |
! / combination. |
) i) Obtain the expression for the torque expericnced by an electric dipole of dipole |3

g
|
\ moment p in a uniform electric field E.

2N

at will happen if the field were not umform‘?
\a)’Wxth the help of necessary circuit dlagrams used to study the f& )rwafd and reverse

biasing of pn- junction diode.

b) Draw the characteristics curves in the two cases.
¢) In the followmg diagram, which bulb out of B and B2 will glow and why?

Q2

Fig:

a) Draw a graph showing the variation of de- 13! oglie wavelength of a pamcle of ; .
“ | charge ‘q’ and mass m with accelerating potential “ V", :
Ah) Pmton ami n have the sama de- Broglie anEIev‘z&EyIph "9_._. e
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)27 | What is a mo ; SR g
Q¥ \;:’ha a t{'l:. ving coil galvanomete 1?7 Describe wmkmg principle and construction of )
M%ﬁ same. Also 8“0 Mbmh\ ance of fadial magnetic ficld. % ‘
Q28 Draw Binding Energy /nuclcon ver 504 mass number, EEaE i 1
/ %
} b)’f\ heavy nucleus P of mass nuniber 240 and binding energy 7.6MeV per nucleon |
; 4‘/4 "Ph‘" into two muckei Q and R of mass s nuimbers 110 and 130 and binding energy per | :
‘ | DuC ‘k‘U“ 8.5MeV and 8.4MeV e pectively, Calculate the encrgy released in the : .
j fission. |
f' sbiaed T S — e TP enmnn - it " - - o PRSPV e— Y ,.“,,,__4(
E SECTION-D \
,"3)",’ e T AT RS SO WY : Aok ——-—«J:
| Q29 | Energy ofan electron in h)druw 0 atom 1§ p.mly kinetic and pan!y potential and the (4 |
/ total energy E is equal to their sum. Total energy E is least , having a value of -13.6€V,
f in orbit closest to the nucleus i.e for which n=1, For n=2,3 4...energy is given by Eus
' = 13.6/n’
, The hydrogen spectrum series is as follows:
" Lyman series= First shell to any other shell electron transition
Balmar series= Second shell to any other shell electron transition
- Paschen series= Third shell to any other shell electron transition 1
| Bracket series= Fourth shell to any other shell electron transition \

i ‘
' Pfund serics= Fifth shell to any other shell electron transition,

R ————

e :
n=5 :
iy g | Paschen sories
YV = o
ne2 Baimer serian a5 i
mmﬁﬂu:mthcuymm

‘/ {)l Negative value of atomié energy signiﬁas“tlmt
a) an eletron is a negatively charged patticle

. b}mabctmn is revolving inclockwm direction
T e S ) L




[~ &) electron is bound in atom due to attractive force ex|
‘ coulombic attraction due to the nucleus

d)electron is experiencing a repulsive force

: its ground state
Q2 The energy required to excite an electron in a hydrogen atom from its &

to 1% excited state is '

; a) 13.6eV l
\

b) 3.4¢eV

————

¢) -10.2eV %

“1d) +10.2eV

I

;! A7 Q3 Ionization energy of hydrogen is |

; / a)-13.6eV
b)+13.6eV

/ c) 3.4eV

d) 10.2eV

Q4 Transition of an electron from n—4 to n——2 state leads to emission of a spectral line
bebngmg to ~

a) Lyman series

¢) Paschen series

d) Brackett series

;}% We know that circulating electron in an atom has magnetic moment. In a bulk material | 4
these moments add up vectorially and give a net magnetic moment. From that

/ ' 8 ’ .
consideration we define certain magnetic terms and on the basis of these terms we
classify substances in dxamswnc. paranmgncm and lerromgneuc substances.

Ql The mnmc moment ofa dmmagneuc atom is




ﬁzgetween 0 and 1 v

d) zero
Q2 Magnetic permeability is maximum for | \

a) diamagnetic substance
|

b) paramagnetic substance
c¢) ferromagnetic substances
d) ferrites

Q3 Identify the substance in the given diagram:

SECTION-E

Q31 y/ﬁsing the concept of free electrons ina conductor, derive the expression for the drift | 5

UYvelocity and its relation with current. And hence deduce the expression for the St A
resistivity. U 2 i i R DR S gkl o o BT

: YN b i%e ' ( = Clped 1

a7

material and same length but different

| b) Two metallic wires P\ and P2 of the same
and then connected to a source of v

cross-sectional areas Aj and Az are joined together

emf, Find the ratio of the drift velocities of free electrons in the wires P and Py, if the |7 ::
wires are connected ' . ?
Ve
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‘ i) in  paraliel

OR

| a) State Kirchoff's loop rule. el
| b) Using Kirchoff's rules to obtain conditions for the balance condition in
| Wheatstone bridge.

LA sl i ical
| ¢) Calculate the potential difference across the 4€2 resistor in the given electnc

circuit using Kirchoft's rules

Fig:

4

/2) Deduce an expression for capacitance when a diclectric is filled in the plates ofa

& -
O «

parallel plate capacitor. +

ey
—
Eo |

b)The capacitors Ci and C» having plates of arca A cach, are connected in series, as
shown. Compare the capacitance of the combmahon with the capacitor Cs, again
havmg plates of area A each but” made up’ as shown in the figure.

‘ g Gauss’ law doduce the cxpression for the electric field due to a uniformly
| Wﬁcﬂ conducting shell of radius R at a point outsidle and ii)inside the

;hewingthevaxmnamwclecm iﬁ;ﬂugmafpxm. o
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Yy Separation of d between them. What is the electric field at the ponts 1

1) to the left of the first sheet
it) to the right of second sheet

i11) between the two sheet 1

e i i - 5

d) Derive an expression for the force du(mb on a current Ldlrym;, ‘conductor plau.u ina
uniform magnetic field. Write the condition for which this force will have

e — »+ e

(1) maximum and

(i1) minimum value.
b) Two infinitely long straight wires A; and A; carrying current I and 21 flowing in the
same direction are kept ‘d’ distance apart. Where should a third wire A3 carrying

' current 1.5 I be placed between A and Aq so that it experiences no net force due to Aj
' and A>? Does the net force acting on Az depend on the current tlowing through it?

1 . OR

!

sing Biot Savart’s law, deduce the expressxon for magnetic ﬁeld due to circular

f ent carrying loop of radius a, at point r from i

b) Two identical loops P and Q each of radius 5 cm are lying in perpendicular planes
| such that they have a common center as shown in the figure. Find the magnitude and

direction of the net magnetic field at the common center of the two coils, if they carry

currents equal to 3A and 4A respectively.

0

Fig:
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