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! o= SI. JOSEPH PUBLIC SCHOOL l
1 i |
1 W Kota Barrage Road, Kota-6 (Raj.) 1
: C.B.S.E. New Delhi, CHEMISTRY SOLUTIONS :
I Class: X1I 2025-26 I
1 MM: 70 1
| - 1
| Section A 1
| |
1 1. 1
: (d) Option C :
1 Explanation: |
: 6C: 152 252 2p2 :
: l4gi- 152 252 2p6 3s2 3p2 :
| The energy required to take out an electron from the 3rd orbit of Si is much smaller than to take out an electron from the 2nd 1
: orbit of C. So, Si has a significant number of free electrons while C has a negligibly small number of free electrons. :
| |
| |
2.
| |
I (@ 9.6 x 1073 Am I
: Explanation: :
| To find the current density in the electron beam, we first need to calculate the current (I) flowing through the beam. The current 1
: can be determined using the formula: I = n - ¢ where n is the number of electrons passing through per second per unit area, :
| and e is the charge of an electron (approximately 1.6 x 10™'% coulombs). 1
: Given that n. = 6.0 x 106 electrons/m¥s, we can calculate the current for the given aperture area of 1.0 mm’ (which is :
1 1.0 x 10 8 m’): 1
| |
1 i. Calculate the total number of electrons passing through the aperture per second: 1
: Total electrons = 7 - Area = 6.0 x 10 electrons/mz/s % 1.0 x 107m” = 6.0 x 10'° electrons/s :
| ii. Now, calculate the current: T = 6.0 x 109 electrons/s x 1.6 x 10~ C/electron = 9.6 x 1077 A 1
1 %100 . 2 |
I iii. Finally, to find the current density .J, we use the formula: J = - = 2800 A _9.6x10° A/m’ I
I Area  10x107%m’ I
: This calculation confirms that the current density in the beam is 9.6 x 10° A/mz, which matches option (9.6 x 1073 4 mfz). :
| 1
| 1
3.
| 1
R
1 ®) 5 [
| . |
Explanation:
1 1
| The relationship between the focal length f and radius of curvature r for spherical mirror is given by R = 2f. Therefore, |
| f= R 1
1 T2 |
1 |
1 |
1 4. 1
| (b)0and 0 |
| ) 1
I Explanation: 1
: Torque = 7 = MBsin # :
I Since, M and B are parallel, then € = 0 and hence, 1
| =0 |
: Torque is 0. So, in this case force is also zero since the distance is not equal to zero. :
1 |
i 1
| 5. 1
: ®2C :
| Explanation: 1
: The equivalent capacitance between points A and B is calculated based on the configuration of the capacitors in the circuit. If :
1 the capacitors are in series, the formula for equivalent capacitance is given by: CL = C% + CLz + ... If they are in parallel, 1
eq
: the formula is: Ceq = C1 + C3 + ... The solution indicates that the equivalent capacitance is 2 C, which suggests that the :
| combination of capacitors results in this value based on the above formulas. The specific arrangement and values of the 1
1 : . |
I capacitors lead to this final result. I
| 1
| 1
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(a) perpendicular to the magnetic field

Explanation:

F = Bilsin §

@ is the angle between the direction of current and the direction of magnetic field.

So, when € = 90°, the force is maximum.

(d) Zero
Explanation:
Induced EMF is zero because flux linked with it remains constant.

(d) Absolute Permittivity
Explanation:

Absolute Permittivity

(b) interference, in which width of the fringe will be slightly increased

Explanation:

Strictly speaking, the refractive index of air is 1 - 00029 and that of vacuum is 1. Therefore, on evacuating the chamber, the
wavelength of the light used will increase slightly. Since 5 o A, the fringe width will increase slightly.

(a) the inverse square law was not exactly true

Explanation:

Gauss’s law is based on the inverse square dependence of distance contained in the Coulomb’s law. Any violation of Gauss’s
law will indicate departure from the inverse square law.

(d)Cand A
Explanation:
In both figures (A) and (C), p-side is at higher potential than the n-side.

(d) smaller
Explanation:
When light travels from air to a medium of refractive index g, its wavelength decreases by a factor p i.e. becomes 1/p.

(c) A is true but R is false.
Explanation:
A photocell works on the principle of photoelectric emission. It is also called an electric eye.

(b) Both A and R are true but R is not the correct explanation of A.
Explanation:
Both A and R are true but R is not the correct explanation of A.

(d) Both A and R are false.

Explanation:

When a light wave travel from a rarer to a denser medium it loses speed, but energy carried by the wave does not depend on its
speed. Instead, it depends on the amplitude of wave The frequency also remain constant.
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16.  (a) Both A and R are true and R is the correct explanation of A.
Explanation:
The effect of ac on the body depends largely on the frequency. Low-frequency currents of 50 to 60 Hz (cycles/sec), which are
commonly used, are usually more dangerous than high-frequency currents and are 3 to 5 times more dangerous than dc of the
same voltage and amperage (current). The usual frequency of 50 cps (or 60 cps) is extremely dangerous as it corresponds to the
fibrillation frequency of the myocardium. This results in ventricular fibrillation and instant death.

Section B
17. The displacement current in a capacitor is equal to the conduction current of the capacitor.

Displacement current, Iq = I

The displacement current through the capacitor is given by

Here we are given, q = qq cos 2mut
Putting this value in Eq (i), we get
Ig=1.=-qpsin 2mrvt X 27V
Iq =1, = -27vqq sin 27 vt

18. Given length of wire 1 = 31.4 cm = 0.314 m
Pole strength m = 0.2 Am

Magnetic moment =m X r= 0.2 x 0.314 = 0.628 Am?

For semicircle, 1 = nr = 1' = % and M'=m x 2r'
2x1]
w

=m X

_ Mx2

S
0.628

=311 X2

=0.04 Am?
OR

Herem=q,, x 21 =144 x 0.25=3.6 Am2, 6=60°,B=025T,r=12cm=0.12m

Torque, 7 = Fr = mB sin 8
- F= m Bsin g — 3.6x0.25xsin 60°
: 0.12

' T
_ 3.6x0.25x0.866 _
i ra—— 6.5 N

When the force F is removed, the magnet aligns itself in the direction of field B.

19. The peak value of primary voltage is
VP =2V =42 %220 =311V

.. The peak value of secondary voltage is

s_ M yp_ 1 -
V= 7 V,F = 53 x 311 =259V
The d.c. voltage across the load is

VS
Vge=— =0.637 x 25.9 =824V
20. Energy corresponding to the given wavelength
E(ineVv)= 220 <1271 ev
A(in A)
The excited state :
E,-F,=12.71
—13.6
n2

o.n=39=4

+13.6=12.71

n{n—1)

Total no. of spectral lines possible in the resultant spectrum is given by :- —5— =6
Longest wavelength will correspond to the transition fromn=4ton=3
21. For converting galvanometer into ammeter or voltmeter, we must know:

i. Resistance of the galvanometer (Rg)
ii. Current (I, ) required to produce full scale deflection in the galvanometer.

Section C
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Applying kirchoff’s loop rule to ADBA and CBDC
'IlRl +0+ 12R2 =0
12R4 +0- 11R3 =0

Since, I;=0,I3=11,I4 =1

I, R d L B
I, Rs an L R

Ry Ry i
R TR (Balance Condition)

b. A practical device using the principle of wheatstone bridge is meter bridge.

23. a. A = 200 nm, stopping potential =-2.5 V

KE.=25x%x1.6x 10191=4x10197]
E=hv :hf
_ 6.63x10"*x3x10°

200% 1079

=9.945 x 107197
Work function =E - eV

=(9.945 x 10719~ 4 x 10719
=5.595 x 107197

b. Wavelength of red light = 6328 A
E=hv= h§
_ 6.63x10 $%x3x10°
6328x1010

=0.00314 x 107161
=314 x10197

Energy of red light < work function of metal surface
.". No emission of photoelectrons takes place.

In forward bias, the applied voltage does not support potential barriers. As a result, the depletion layer width decreases, and the
barrier height is reduced. Due to the applied voltage, electrons from n side cross the depletion region and reach p side. Similarly,
holes from p side cross the junction and reach the n side. The motion of charge carriers, on either side, give rise to current. In
reverse bias, applied voltage support potential barrier. As a result, the barrier height is increased, depletion layer widens. This
suppresses the flow of electrons from n — p and holes from p — n, thereby decrease the diffusion current. The electric field
direction of the junction is such that if electrons on p side or holes on n side in their random motion come close to the junction.
They will be swept to its majority zone. This drift of carriers give rise to the current called reverse current .Also ,Resistance of P-n
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Junction in reverse bias is high.

25. i. The nuclear force binds nucleons into atomic nuclei. Characteristics properties of nuclear force are:

a. Nuclear forces act between a pair of neutrons, a pair of protons and also between a neutron-proton pair, with the same
strength. This shows that nuclear forces are independent of charge.

b. The nuclear forces are dependent on spin or angular momentum of nuclei.

¢. Nuclear forces are non-central forces. This shows that the distribution of nucleons in a nucleus is not spherically
symmetric.

ii. A plot of potential energy of a pair of nucleons as a function of their separation is shown below:

Potential energy (MeV)
o
=]

-100\,

fa 1 2 3
r (Im)
From the plot, it is concluded that
i. The potential energy is minimum at a distance o (= 0.8fm) which means that the force is attractive for distances larger
than 0.8 fm and repulsive for the distance less than 0.8 fm between the nucleons
ii. Nuclear forces are negligible when the distances between the nucleons is more than 10 fm.

26. a. Given: The total energy of an electron in the first excited state of the hydrogen atom is about —3.4 eV.

The kinetic energy of the electron in this state = negative of the total energy = -E
Kinetic energy of the electron in this state = -(-3.4)eV = + 3.4 eV

b. Potential energy is given as the negative of the twice of the kinetic energy U =-2 X (3.4) eV
U=-6.8eV
Hence the potential energy of the electron in the given state is — 6.8 eV.

¢. If the choice of the zero of potential energy is changed, then the value of potential energy of the system also changes and as
we know the total energy is the sum of kinetic energy as well as potential energy. Therefore, the potential energy will also
change.

27. With two narrow slits, an interference pattern is obtained.
When one slit is completely covered, the diffraction pattern is obtained.
For intensity distribution curve for interference, see Fig.
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Intensity distribution curve.

For intensity distribution curve for diffraction, see Fig.

A Intensity

8 - -z 0 1L = 3
a a a a 1 a
Interference Diffraction
1. All the bright fringes are of same intensity. Intensity of bright fringes decreases with the increasing order.
2. All the bright fringes are of equal width. Central bright fringe is twice as wide as any secondary bright fringe.
3. Regions of dark fringes are perfectly dark. Regions of dark fringes are not perfectly dark.
4. Maxima occur at = n% Minima occur at § = n%

28. i. Let RS moves with speed v rightward and also RS is at distances x; and x, from PQ at instants t; and ty, respectively.
Change in flux, dp = @3 — ¢1 = Bl(z2 — z1) [.- magnetic flux, ¢ = B. A= BAcos0® = Blz ]
_ d¢ dr __ v, dx
If resistance of loop is R, then I = “Tél
ii. Magnetic force = BII sin 90°

_ (L_Bz) Bl — B

R R
Now, External force must be equal to magnetic force
B212
.. External force = = =
2 2 522
iii. As, P=I?R= (&) x R=¥YEL xR
R R2
. p_ OB
P = =

OR
Self-inductance of a coil is the property of the coil in which it opposes the change of current flowing through it. Inductance is
attained by a coil due to the self-induced emf produced in the coil itself by changing the current flowing through it.
Self-induction of the long solenoid of inductance L, (A long solenoid is one which length is very large as compared to its cross-

section area.) the magnetic field inside such a solenoid is constant at any point and given by
poNI
T

Magnetic flux through each turn of solenoid

¢ =B X area of each tum

NI
¢ = “OT X A
total flux = flux x total number of turns

poNT

N¢=N< l ><A) ()
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If L is the coefficient of inductance of solenoid
Né=1I... (i)
from equation (i) and (ii)

LI:N("%WxA)

N24
L= (i)
The magnitude of emf is given by
le] or e = L% . (iv)

multiplying I to both sides

eldt = LIdI
_d

butl= o

Idt =dq

Also work done (dW)= voltage x Charge(dq)
or dW = exdq = eldt

substituting the values in equation (iv)

dw = LIdt

By integrating both sides

w Iy
[aw = [ Lidt
0 Q

_ 1 2

W=3 LI}

this work done is in increasing the current flow through inductor is stored as potential energy (U) in the magnetic field of inductor
_1 2

U= <L,

Section D
29. Read the text carefully and answer the questions:
In an electromagnetic wave both the electric and magnetic fields are perpendicular to the direction of propagation, that is why
electromagnetic waves are transverse in nature. Electromagnetic waves carry energy as they travel through space and this energy
is shared equally by the electric and magnetic fields. Energy density of an electromagnetic waves is the energy in unit volume of
the space through which the wave travels.

() W@ExB
Explanation:
Electromagnetic waves propagate in the direction of £ x B.
(ii)  (b) photon
Explanation:
Photon is the fundamental particle in an electromagnetic wave.
(iii) (a) polarisation
Explanation:
Polarisation establishes the wave nature of electromagnetic waves.
OR
{b) in phase and perpendicular to each other
Explanation:
The electric and magnetic fields of an electromagnetic wave are in phase and perpendicular to each other.
(iv) (d) frequency
Explanation:
Frequency v remains unchanged when a wave propagates from one medium to another. Both wavelength and velocity
get changed.

30. i The total flux corning out is £, 1
ii. ¢ = EA cos 0
= (2)(1)(cos 90° - 30%)
= (2)(1) (cos 60°)
= @((3)
=1Vm
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iii. Tt will be positive when the flux lines are directed outwards.
iv. Tt depends on the net charge enclosed.
v. It is when the surface is perpendicular to the field.

Section E

31. i. Assuming the aperture of the surface is small as compared to other distance involved, so that small angle approximation can
be taken under consideration. For small angles in ANQC, i is the exterior angle.
By exterior angle theorem;

. i=/ZNOM + /NCM
MN | MN
=our T e W

Similarly r = Z/NCM - /NIM
_ MN MN (ll)

~ MC MI
By Snell’s law

nysini=npsinr
for small angles
nii=npr

substituting i and r from (i) and (ii) we get
7] ny  ng—mg

oM " MI T TMC

Applying Cartesian coordinates

OM = -u, MI = +v, MC = +R

np Mmoo haTm

v ou R
Y RN T ]
=5 ="3

R=-6cm,u=-3cm,n; =15n;=1

1 15 _ 1-15

» T 3 -6

1_05_ 15

v 6 3

1_ 05-3

v 6

1. 25

v 6

v=-2.4cm

from the left surface inside the sphere
OR

. Huygen’s principle Each point of the wavefront is the source of a secondary disturhance and the wavelets emanating from

—-

these points spread out in all directions with the speed of the wave. These wavelets emanating from the wavefront are usually
referred to as secondary wavelets, a common tangent to all these spheres gives the new position of the wavefront at a later

time.

Incident

Verification of law of reflection
In AAEC & ACBA
EC = AB (cx t each)

ZAEC = ZCBA (90° each)

AC = AC (common side)

By RHS congruency AAEC = ACBA

= Li=YLr

Hence the law of reflection is verified.
iim=+3,f=-12cm,u="7?

m=—-==3=v=-3u

using mirror formula

L, 1_1

v T W T T

1 1
f3u+u
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u=-8cm
Hence the distance of the ohject from the mirror is 8 cm
32. i. Let the total charge on the plates of the below capacitor is +Q and -Q respectively.

+Q -Q

|

Fr+++++

1 2
.".The potential difference between the plates of the above capacitor of capacitance C for an infinitesimal charge q is q/C.
.. Potential of condenser = q/C

Small amount of work done in giving an additional charge dq to the condenser,

dW = < x dq
.".Total work done in giving a charge Q to the condenser,
=Q g 2179 1@
= f? Fdg= [ %] W=y
As, an electrostatic force is conservative, this work is stored in the form of potential energy (U) of the condenser.
gy 1@
U=W=3%
Q=Cv=U=1Y0 _loy?

1
27 ¢C
CV=Q=U=3QV

12 _lap2_L
Hence, U = 3 C =3;CV==35QV
Energy density (u) is defined as the total energy per unit volume of the condenser.

1 2
. Total energy (U SCV
ie,u= gy (U) _ 2

Volume (V) Ad
Using, C = # and V = Ed (Where V is the potential difference and E is the Electric field existing between the plates)
Weget,u=21(24) (Z4) = L, p?
sebu =51 ad )~ 2%0

Here, Energy density between plates of capacitors is directly proportional to electric field that exists between the plates of
capacitor.

i. Initial condition :

If we consider a charged capacitor of capacitance C with potential difference V, then its charge would be given, ¢ = CV
q.CV
A—}—5
and energy stored in it is given by
Up=4CV2...()
When this charged capacitor is connected to uncharged capacitor,
Y,
il
"
CaVz

Let the common potential be V1, the charge flow from first capacitor to the other capacitor unless both the capacitor attains the

common potential.
= Ql = CVl and Q2 = CV2

Applying conservation of charge,
Q:Q1+Q2¢CV:CV1+CV2
=>V=V{+V,=V,= % [hence voltage will be equally divided between the capacitors]
Total energy stored in both the capacitor is
1 2 1 2 1 v 2 1 |4 2
_2wv? o1 2
Uy==—= 4C’V

8
From Egs. (i) and (ii), we get, U, <U;
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It means that energy stored in the combination is less than that stored initially in the single capacitor. It is due to the fact that
when the charge is transferred from one capacitor to another capacitor energy is wasted in transferring the charge.

OR
a. Consider the figure shown below:
+ -
+ -
+ —
+ ’——E - .
+P ] a
+ i
Alt “lA

t— o —>i

i. Electric field due to the plate of the positive charge of charge density +¢ at point P, is given by
El =g / 250
Magnitude of electric field due to the other plate of negative charge density —a,is given by
Ez = —0 / 280
In, the inner region between the plates 1 and 2, electric field due to the two charged plates add up, is given by
— _ g _ C
B =By + By = 5=+ 5> =5
Outside the plate, electric field will be equal to zero because of the opposite directions of the electric fields E; and E,
there.
ii. Potential difference between the plates of the capacitor is given by
V=Ed=o0d/ey (" E=0/g )
iii. Capacitance of the capacitor is given by
(-Q=0V)
Q cA_ _ fA
C=v="5df0="7

b. Consider the figure shown below:

Potential at the surface of the sphere of radius R,
{tex}=\frac { k q } { R } \quad \left[ \because q = \sigma \times 4R A { 2 } \right]{/tex}

= kMR _ sk4nR = dkonR

Potential at the surface of the second sphere of radius twice the previous one i.e. 2R,
L A PO -
=3z |'.-q= 0 x 47(2R)* = 1607 R?]

_ kl6arR?
=R = 8komR

We know that charge always flows from the higher potential surface to lower potential surface. Since the potential of the
bigger sphere is more, so charge will flow from sphere of radius 2R to the sphere of radius R after connecting both the spheres
by a conducting wire

33. Inductance, L = 80 mH = 80 x 103 H
Capacitance, C = 60 pF'= 60 x 10°F
Supply voltage, V =230V
Frequency, v = 50 Hz
Angular frequency, w = 2rv= 100 7 rad/s
Peak voltage, V) = V/2 = 2302V

a. Maximum current is given as:
Iy = —2

(40~ %)

230,/2

(1007r><80><10’37 é)
1005 x60x10—6
23042

- 1000
(811'7 e )
1

The negative sign appears because wl < el

=-11.63 A
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Amplitude of maximum current, |Iy| = 11.63A
Hence, rms value of current. J = I—O_ — L8 __gooa
NG VZ

b. Potential difference across the inductor.
VL. = I x wL

=8.22 x100 7 x 80 x 103
=206.61V

Potential difference across the capacitor,
V.=1Ix %

wC
=8.22 x L

Toorrooraos — 436.84V

c. Average power consumed over a complete cycle by the source to the inductor is zero as actual voltage leads the current by
kis

E .
d. Average power consumed over a complete cycle by the source to the capacitor is zero as voltage lags current by % .
e. The total power absorbed (averaged over one cycle) is zero.
OR

According to the above figure, the total current i’ is divided into two parts i, through R and i; through a series combination of C
and L.

So,wegeti=iy +iy

As, Vi, sinwt = Ria, [from the circuit diagram, we find that]

= Q=2 ()

R
Let q; is charge on the capacitor at any time t, i; is the current in the lower circuit.

thus, by Applying KVL in the lower circuit as shown in the figure,

Vo sin ax

. o Ldiy
Vi, sinwt — g - = 0
a1 Ld"q
= T + dt?

Let g = gy, sin(wt + ¢) ... (iii)

. dqy

i1 = — = gmw cos(wt + ¢)
i) _ q
dt g2

Now putting these values in eq. (ii), we get
am [% +L (fwz)} sin(wt + ¢) = V;, sinwt

If$¢=0 and (%—Laﬂ) >0

then g, = IL v (iV)
)
o]
From Eq. (iii), 4, = %1 = wam cos(wt + @)
WV, cos(wit+ @)

=Vpsinwt ... (ii)

=

= —gpuw? sin(wt + @)

Using eq. (iv), 21 =

- *LUJZ
Vi cos(wt)

W)
(%-1)

wC
From Egs. (i) and (v), we find that i; and i, are out of phase by %

Taking ¢ = 0;4; =

7 & ;
Vi sinwt Vi cos wi

=

Now, ip+ig =
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Let % = Acos¢ and —<L'—"’Lw) = Asin¢
wC
11 + 49 = Acos¢sinwt + Asin gcoswt
= Asin(wt + ¢)
Where A = /(Acos¢)? + (Asin ¢)?

and ¢ =tan ! %C =

and ¢ = tan ! —E——

E

Hence,i=1i; +iy = l— +

1/2
i 1 1 1
or—===|=4+ —
" [R”(Hf]

" 1)

This is the expression for impedance Z of the circuit. Hence these are the required results.
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