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PART A
I(1) Definition 1
! = ME?® :k = JZ ] .
M
1(2) Definition 1
PG m;TZ I :
10
I(3) Definition of junction rule/ (Fig + Equation) 1 5
Definition of loop rule/ (Fig + Equation) 1
1(4) Definition of optical pumping 1
Definition of population inversion 1 .
I(5) Definition of nuclear fusion 1 .
Definition of nuclear fission 1
PART B
1I(1) | Fig+ Explanation of figure 2
Component of velocity at B, parallel to OA =Vsin 6
Acceleration towards the center of circle = (Vsin 6)/t ’
~small; sin & — 0; centripetal acceleration, a = Vo/t :
a= vo; since ® = 0/t 2
a= v2/r; since @ = v/r
I1(2) |Fig+ ;
Area of disc = TR2; mass/area of disc = M/nR?
Area of small ring = 2nxdx; mass of small ring = 5 6
2Mxdx/R%; MI of ring = 2Mx*dx/R?
Integrating within the limits 0 to R; [ =MR?*2 2
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I1(3)

11(4)

11(5)

I1(6)

11(7)

Centripetal force = MV?/R; gravitational force = GMm/R?
V2= GM/R;

[cm : GM
W= e = VR (since g=—=

Velocity
y=ZR g R, j
T Vv g
gn=9(1- %) -9.8(1- izgg) =9.647 m/s?

ga=9(1- H=98(1- 20 = 9.67 m/s?

Junction rule at B and D,
Loop rule at ABDA and BCDB

Ig= 0,
LWP _i3R_P _R __ PxS
i.Q fe Q §? R

Statement + (Fig/Equation)

— Mo,
e
_ 12.56X107*%5

po = 50 turns

Fig
Description of parts

Working principle

42
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PART C
) | r e fp= 12 e A0
t t dt
I1I(b) | Fig+ statement of parallel axes theorem
Fig+ statement of perpendicular axes theorem
1HI(c) Initial angular velocity @ = S0rpm = S0 2r/60 = 51/3 radfs s
Final angularvelocity @ = 0
W = O +af
0 = 3+ ax60
a« = -m/36rad/s
The torque that can produce an anaular retardation 7/ 36 18
T = IxmwA6b=(n/18) Nm.
IV(a) | Definition of center of mass
IV(b) | Fig
lw? _ Mv?
KERotational ) 4
3Mv?
Total KE = KEgotational + KErranstational = 15
IV(c) M = lkp:R=05m 120
Moment of inertia { = M= x I x(05)=1/8kgm
Angular velocity © = Wx2n/S = 4w radfs.
Rotational kinetic energy = lw- =t /8 x (4m) =9.8 )
V(a) | Definition of gravitational potential
V(b) Mm Mm
Bl e = O
. 7 GM
Acceleration due to gravity at the surface of earth, g = =
V(c) / = G dd
; = [ dam i)
i il 15
Hr.‘ = Hi: = (-U-% ) U P
r=0.5m: p= 8000 kg/m". Substituting these values,
”II = i = 4[H(‘J—l’ }\‘__'
Henee G = 2023x 10" x 22/ (4186.7)
= 6.67x10 " Slunit
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VI(a)
VI(b)

VI(c)

VII(a)
VII(b)

VII(c)

VIII(a)
VIII(b)

Definition + equation

Acceleration due to gravity at the surface of earth, g = %tl

. 4mR3
Mass = volume x density = £
4TIGR
Therefore g = — £

We know g = %ﬂ; , Therefore Mass M= 22_2 = 7.44x10%
kg

Statement + equation

Fig of meter bridge

Description of meter bridge

Explanation based on Wheatstone’s bridge

[he directions ol currents are
arbitrarily assigned as shown in

the diagram.

Applying junction rule at C.
= g F 0, () a

! : 3 : ,
Applying loop rule for ciecun ABC A

g r 1

W
g + 2 +5i = |5 (m y
| ! 1 A i 1
" = ) :

Thatis., ‘ai, + 20 +Sti+i0 = LS
Or. 750 +53i.= 1§ (i)

Apphving loop rule for CHEFC P
Vi +5i+ 150, = 3
Or. S0 +9.510. = 3 )

Solving Equations i and (v,

i = -0.0162A
i = (),3243A
i = il+i, = 03081 A

The negative sign tor i, shows that the actual direction ol 118 just
the reverse ol what is shown in the figure

Definition of resistivity and conductivity
Conversion of galvanometer into ammeter:
Fig+ equations

Conversion of galvanometer into voltmeter:

Fig+ equations

(NS TR SO R S R

15

15
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VIII(c)

IX (a)

IX(b)

IX(¢)

X(a)
X(b)

[0 converl the galvanometer into an ammeter. d shunt resistance
has to be connected parallel o it The value of the shunt S can be obtained
from the relation

S
' = -
(S+04
Current i=03A @ = I« 10 "A and (= 30 L2
Substituting these values 5 = 0201362

To convert the galvanometer into i voltmeter. high resistance has
10 be connected in series 10 1t The value of £ can be determined from

the cyuation

) L

Ly . ((r+R)
That 15 2x 10 = 027 (R+3)
Solving we gel R = 7082

Definitions of spontaneous emission and stimulated
emission
e Photoelectric effect is frequency dependent.
e The intensity of light affects only the number of
ejected electrons.
e Photoelectric effect is an instantaneous process.
Energy incident = work function + kinetic energy

hu = @+ %2 mV? = huo + Y2 mV?

Work function @ =2.8¢V = 2¥x 16N IO L
= 44810
It # 1s the threshold wave length.

fi(
© = 7
A

663 % 10 E X 3 X |(]-

4.4% x 10 ,
A

(8]

444 x 10 m = 444 nm

Simplifying, A,
Threshold frequency = C/Ao = 6.76x10'* Hz
Any three applications of laser

Nuclear fuel + Moderator

Control rods + Coolant

PN W

15

15
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Containment structure:

Instrumentation + Protective mechanism .
X(¢) 28eV= 28s 16y U
..... T v il
« the threshold wave length.
li 6

W
663 T0 % 3 10
A,

Simphitying, 4 = 444 x 10 m = 444 nm
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