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PART A 

1. The rate of angular displacement  ω=θ/t 

2. The product of force ‘F’ and perpendicular distance ‘r’ between line of action of force and the 

axis of rotation.   τ=rxF 

3. An artificial satellite with orbital period same as the rotational period of earth. 

4. At constant temperature the current flowing through a conductor is directly proportional to the 

potential difference. V/I =R 

5. 1 eV is the energy of an electron when 1 volt potential difference is applied. 

 

PART B 

1. r=1Km, v= 720x (1000/36000)=200 m/s 

            a = v2 /r  =40 m/s2 

2. Parallel axes theorem 

The moment of inertia ‘ I’ of any rigid body about an axis is equal to the sum of moment of 

inertia about a parallel axis passing through the center of mass(IG) and the product of mass of 

the body and square of distance between the axes.  I= IG+Ma2 

Perpendicular axes theorem 

The sum of moment of inertia about two mutually perpendicular axes is equal to the moment 

of inertia about an axis perpendicular to the plane and passing through the point of 

intersection of the first two axes. IZ=IX+IY 

3. The velocity of a satellite revolving in a closed orbit. 

 

Consider a satellite with mass m at a height h  

                  Centripetal force =mv2 /(R+h) 

                  Gravitational force   =GmM/(R+h)2 

        mv2 /(R+h)=GmM/(R+h)2 

        v=√GM/(R+h), if the satellite is very close to earth,v=√GM/R 
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                 but g=GM/R2 , v=√gR 

 

4. series 

 In series current is common                                                                                                    

 

V=V1+V2 

IR=IR1+IR2 

R=R1+R2 

 

 

parallel 

 

 

In parallel voltage is constant 

I=I1+I2 

V/R=V/R1+V/R2 

1/R=1/R1+1/R2 

5. monochromatic,  

Coherent 

High intensity 

Low divergence 

Applications 

Laser cutting 

Printing 

Barcode reader 
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6. When light of sufficient energy hit on some metals electrons are emitted from it. 

 The energy of a photon is hv. A part of this energy is used for the liberation of electron (work 

function and remaining part is used for KE. 

E=Ø+KE 

hv= Ø+KE 

If Vo is the threshold frequency, Ø=hVo 

hv=hVo+KE 

7. Nuclear fission 

 The splitting of heavy nucleus into two fragments with the release of a large amount of 

energy 

Nuclear fusion 

Two light nuclei are combined to form a heavy nucleus 

E=mc^2 

m-mass     c-velocity of light-3x10^8m/s 

PART C 

III   a) V=S/t 

a. S/r =θ 

b. S=rθ 

c. V= rθ/t = rωv= rω 

b) The outer portion of the curved road is raised slightly above than the inner portion for vehicles to 

make a safe turn this is called banking of roads. In the case of train moving through a curved track, 

the outer rail is raised slightly above the inner.  

a. tanθ = v2/rg,  

b. sinθ = h/D 

c. For small angles of θ, sin θ=tan θ 

d. h/D = v2/rg 

e. h= v2D/rg       h is called super elevation 

c) r = 20 cm 

linear acceleration a= (v2-v1)/ t =(6-5)/2 = 0.5 m/s2 

angular acceleration α = a/r = 2.5 rad/s2 

IV  a) Moment of inertia about an axis of rotation is the product of the mass of the  

body and the square of distance of the body from the axis of rotation. I = mr2 

b)  M- mass of the ring 

R- radius of the ring 

Consider a small element of mass ‘m’ of the ring 
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Moment of inertia I = m R2 

Moment of inertia of complete ring I =∑ m R2 

 ∑ m = M 

                                                                         I=MR2  

C) I= ½ MR2   

 R= 0.1 M, M=10Kg 

  I= 0.05 Kgm2 

V     a) Everybody in the universe attracts every other body with a force which is 

directly proportional to the product of their masses and inversely proportional 

to the square of distance between them. 

b) 1. Geostationary satellite 

             2. Polar satellite 

             3. GPS  

        Applications 

1. Global communication system 

2. Television broadcasting, weather forecasting 

3. Collect information about atmosphere 

4. Take measurements of temperature and humidity of earth’s atmosphere 

5. Navigation  

6. Used for determining position 

 c)  v= √
𝑔𝑅2

(𝑅+ℎ)
 

             g = 9.8 m/s, R= 6.4x106 m, h = 100x103m 

             v = 7.8 Km/s 

VI   a) The gravitational potential at a point in the gravitational field of earth is the  

potential energy of unit mass placed at that point. V = -GM/r  

b) Escape velocity is the minimum velocity needed by a body to escape from the  

gravitational field of earth. 
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P.E = 
−𝐺𝑀𝑚

𝑅
 

K.E= 
1

2
𝑚 ve

2 = +
𝐺𝑀𝑚

𝑅
 

ve = √
2𝐺𝑀

𝑅
 

                   g = 
𝐺𝑀

𝑅2  

                 GM=gR2 

ve= √2𝑔𝑅 = √2𝑥9.8𝑥6.4𝑥106 = 11.2 Km/s 

c) F=
𝐺𝑚1𝑚2

𝑟2  ,   F= 
(6.67𝑋10−11)𝑋(50)𝑋(50)

(30𝑋10−2)2  = 1.85x10-6 N 

 

VII   a)Biot-Savart law states that If there is a current carrying wire and a point P close to it, then the 

intensity of the magnetic field produced at that point, due to a very small part of the wire is given by 

dB=µo/4𝜋 x IdlsinƟ/r2 

Here μ0 is the magnetic permeability of air or vacuum, I is the current, dl is the small part, r is the  

line joining the dl and the P, and θ is the smaller angle between dl and r. 

 

b)first law(current law) 

             The algebraic sum of the current meeting at any junction is zero 

 

 

 

Second law(voltage law) 

IR1+IR2+IR3=E 
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The total sum of the product of current and resistance in a closed circuit is equal to emf 

C )l=100cm,  R=6 ohm,   r=0.3x10^-3m 

                p=RA/l ,𝐴 = 𝜋𝑟2=3.14(.3x10^-3)^2=2.82x10^-7m^2 

P=6x2.826x10^-7/100=1.69x10^-8 ohm m 

VIII) a) shunt is a small resistance connected parallel with a device and it protects the device from 

heavy current  

 

Ir=IxR/(R+r) 

 

b)A galvanometer can be converted into a voltmeter by connecting a high resistance in series with 

it.  

 

V=IR  ,V=Ig(G+R), R=V/Ig-G 

c)SERIES 

R=R1+R2 

=6+2=8ohm 

PARALLEL 

1/R=1/R1+1/R2 

R=R1R2/R1+R2=6X2/(6+2)=12/8=1.5 ohm 
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IX)a) There are more atoms in the excited state than in the ground state 

 

b) 

 

When electrons hit on the atoms He atoms firstly goes to excited state. This He atoms collide 

with Ne and they will goes to excited state. The spontaneously emitted photons starts the laser 

action. the laser beam is exited through partially silvered end. 

c)E=hc/ λ  

λ=hc/E       E=3.2eV=3.2x1.6x10^-19=5.12x10^-19j 

=6.63x10^-34x3x10^8/5.12x10^-19=388nm 

X) a)The neutrons emitted in the first fission hit other nuclei and cause their splitting which result the  

release of more neutrons which continue the fission process as chain reaction. 

b)    1.Fuel:-the material used for fission    eg; uranium 

2.Moderator:-the material used for slowing down the neutron     eg:-graphite 

3.Control rods:-the material used to absorb the neutrons        eg:-boron 

4.Coolant :-the material used to transfer the heat     eg:-water  

5.Contaiment structure :-the outer body of reactor made up of concrete wall heavily reinforced 

with steel rods. 

c)       To produce electricity 

Can produce radio isotopes which are useful in industry,agriculture,medicine 

Submarines are powered by inbuilt reactor 
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Used for research 
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