
Solutions – Physics – Term End Exam – Monsoon 2013-14 

 

SECTION I 

Q1.  

a) SI unit of force: newton (N); gravitational unit of force: kilogram-force (kgf) 

1 kgf = 9.8 N 

Many students didn’t get the gravitational unit right and mentioned dyne (which is cgs unit). Well there is 

no such thing as gravitational system of units but ICSE can invent such concepts/ideas and so you should 

use some uncommon common sense and make an appropriate guess at the answer. 

b) Centripetal force; it acts towards the centre of the circular path 

Many students mentioned that centripetal force acts “towards the centre”. Centre of ??? 

c) i. Loudspeaker: Electrical energy � Sound energy (or kinetic energy) 

Some students still wrote Sound ���� Electrical. That happens in a mic (microphone)! We’d discussed this 

(probably fine?) point. 

ii. Internal combustion engine: Chemical energy � Heat energy � Kinetic energy 

Some students wrote Chemical ���� Heat and some, Chemical ���� Mechanical/Kinetic. You must mention 

both the energy changes in the right sequence as I’ve shown above. 

d)  i. The work done by a person when she moves a table across the floor by applying a force in the direction of 

the motion 

It is important to mention who is applying the force (to identify the force which is doing the work) here 

and what is being displaced. 

ii. The work done by a target when it applies a force to stop the bullet coming towards it 

Many students wrote about how we apply a force in the backward direction on the ground and we move 

forward... or some variation of this example. Be careful. You are talking then about the force which is 

acting on the ground, NOT on you whose displacement you’re considering. So that’s not an example of 

negative work. Another (correct) example could be work done by force due to friction on a marble as it 

comes to a stop. 

e) i. The light ray should be travelling from an optically denser medium to an optically rarer medium 

Some of you wrote the other way round... be careful while writing answers in an exam! 

ii. The angle of incidence should be more than the critical angle for that pair of media 

Please guys! It’s NOT “incident angle”; it’s “angle of incidence”! And this angle should be MORE than the 

critical angle FOR THAT PAIR OF MEDIA.  

 

Q2. 

a) Ray diagram below: 

 

 

 

 

 

 

 

 

 

 

 

Many students didn’t show the two foci in the ray diagram. How did you decide then by how much to 

bend the rays? It is important therefore to practise drawing these diagrams, however simple they might 

look when you are JUST READING the textbook. 

Focus, F 

Object 

Virtual image O (Optical centre) F 

Principal axis 

Concave lens 



b) Prism is a transparent object with two non-parallel refracting surfaces. 

No, no no... You cannot write prism is a “five-faced” (or “six-faced”) 3D object. Prisms can come (in fact, 

they do come!) in many shapes. What is common among all prisms is what I’ve mentioned above and 

THAT is therefore the correct answer. 

 

  

 

 

 

 

 

 

 

 

 

RED on TOP, VIOLET at BOTTOM. 

ALL the rays (RED as well as VIOLET) always bending TOWARDS the base of the prism. Practise 

drawing this diagram. It’s deceptive in the way it LOOKS easy. 

c) Optical power of a lens, as measured by the reciprocal of its focal length, denotes the magnitude by which it 

deviates the light rays. 

Go through the definitions once before the exams. Better still, make a list of the definitions on a separate 

sheet. 

Focal length, f = 25 cm = 0.25 m (Yes! Many of you forgot to convert 25 cm into 0.25 m) 

Power, P = 1/f = 1/0.25 = 4 

So, the power of the convex lens is +4 D 

d) Radio waves are used by RADARs. 

Microwaves are used in microwave ovens for heating and cooking food. 

“Microwaves are used in Microwaves.” VERY FUNNY! 

e) i) Emf of a battery is the potential difference between its electrodes when no current is being drawn from it 

while terminal voltage of the battery is the potential difference between its electrodes when some current is 

being drawn from it. 

ii) Emf of a battery doesn’t depend on the external resistance connected in the circuit while terminal voltage 

depends on the external resistance. 

 

Q3.  

a) Fuse wires are made of an alloy of lead and tin, which has a low melting point and high resistivity. 

Remember both the ALLOY components – TIN and LEAD, and also the two properties. 

Fuse wires melt when the current in the wires exceed the safe limit, thus disconnecting the devices from the 

live wire. This minimizes the possibility of damage to the electrical devices and that of an electrical fire due to 

overheating of wires. 

Be brief. Fuse MELTS, when current EXCEEDS the SAFE LIMIT. That’s the main part. 

b) Power, P = 75 W 

Time, t = 2 hours = 2 x 60 x 60 s (Yes! Second is the SI unit of time. So, please do the conversion.) 

Energy, E = P x t = 75 x 2 x 60 x 60 = 540 000 J = 540 kJ 

c) Fleming’s Left Hand Rule is used to find out the direction of force on a current carrying conductor due to a 

magnetic field while Fleming’s Right Hand Rule is used to find out the direction of induced current when a 

conductor is moved in a magnetic field. 

Notice the underlined part above. 

d) Many students drew solenoids instead of a coil. Also, several did not show the direction of current in the 

coil. Drawing the whole circuit, including the battery and the switch, is important too. 

 

Sunlight beam 
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Yellow 



e) Live: Brown; Neutral: Light blue; Earthing: Green or yellow 

Write ONLY the NEW convention. Old one is given in the textbook just for you to know. 

 

Q4.  

a) i) All electromagnetic waves are transverse waves and do not require any medium for propagation. 

ii) All electromagnetic waves travel in vacuum at the same speed of 3 x 108 m/s. 

In VACUUM only. 

b)  

 

 

 

 

 

 

 

 

 

 

 

 

c) SI unit of resistance: ohm (Ω) 
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Req is the equivalent resistance of a parallel combination of resistances R1, R2, R3,..., Rn. 

You shouldn’t write the formula only for two resistances. Write the general formula. 

d) OA = 30 cm = 0.30 m  OB = 15 cm = 0.15 m  OC = (20 +15) cm = 0.35 m 

Torque due to the force acting at A, MA = 20 N x 0.30 m = 6 N-m (clockwise) 

Torque due to the force acting at B, MB = 12 N x 0.15 m = 1.8 N-m (clockwise) 

Torque due to the force acting at C, MC = 25 N x 0.35 m = 8.75 N-m (clockwise) 

So, the net torque = (6+1.8+8.75) N-m = 16.55 N-m (clockwise)    

Some of you did not (AGAIN!) convert the cm into m. 

And others thought that some of these torques are in anti-clockwise direction. Look carefully at the 

diagram in the question paper. All the forces are acting to rotate the rod in clockwise direction. So all the 

torques add up here. 

Then finally, some of you did not add 20 cm and 15 cm to get OC. 

e) Split rings change the direction of current in the armature coil of the DC motor after every half a rotation so 

that the armature can continue to rotate in the same direction. 

45° 

45° 

45° 



 

SECTION II 

Q5.  

a) Current, I = 2 A 

Potential difference, p.d. = 200 V 

i)  Let the resistance of the filament be R Ω 

 V = I.R => 200 = 2 x R => R = 200/2 = 100 Ω 

ii) Time, t = 5 minutes = 5 x 60 s  

Second is the SI unit of time! 

 Heat produced in the filament = V.I.t = 200 x 2 x 5 x 60 J = 120 000 J = 120 kJ 

 You can use the I2Rt formula as well. Will get 120 kJ that way too. Shouldn’t you?! 

But some of you wrote the answer in calories. I know where it is coming from. Late night revision 

of physics from the textbook... I remember the textbook (for some odd historical reason, which it 

doesn’t care to mention, forget explain!) saying E = 0.24 I2Rt calories. In SI units, it’s simply E = VIt 

or E = I2Rt 

b) Parallel combination of 4 Ω and 12 Ω = (4 x 12) / (4 + 12) = 48/16 = 3 Ω 

Equivalent resistance = series combination of 2 Ω and 3 Ω = 2 + 3 = 5 Ω 

c) Switches are put in the live wire and not in neutral wire so that when the electrical device is not working, it 

gets disconnected from the live wire to avoid the possibility of the user getting an electrical shock. There is no 

such risk with the neutral wire as it is at ground potential. 

This question somehow (most probably because it was right on top of the page and because I’m miserly 

with the margins to save paper it was pretty close to the top of the page) didn’t get photocopied in the 

question papers you all got, except one or two of you. Don’t ask me how. So anyway, I readjusted the 

marks of other sub-questions for those who didn’t have this question in the question paper. 

d) Right angled prisms are better reflectors compared to plane mirrors because 

i) they do not absorb light (total internal reflection) unlike mirrors and thus produce brighter images; and 

ii) there are no multiple reflections in the prism unlike mirrors (due to their two parallel surfaces) and thus 

they do not produce multiple images, keeping the image sharp.   

It is important to mention WHAT makes them better. 

 

Q6.  

a)  

 

 

 

 

 

 

 

 

 

 

 

This one can be tricky if you do not know how to calculate the angle of incidence on the second surface 

(geometrically, of course). 

 

b) Within the visible spectrum of electromagnetic waves, frequency of the waves increases as we move from the 

red end of the spectrum to the violet end. 

Many of you got foxed by this question. Again, try using the exceptional Common Sense to make a good 

guess of what the examiner might be expecting you to write. 

30° 

i =30° 

Since the angle of incidence at glass-air interface is 30° 

and thus less than the critical angle for glass-air 

interface (42°), total internal reflection doesn’t take 

place and the light ray gets refracted into air with the 

emergent ray moving away from the normal. 

emergent ray 

incident ray 



c) Energy degradation is the phenomenon of conversion of some amount of energy into unusable heat form as 

any energy conversion from one form to another takes place. Thus it prevents any energy conversion to be 

100% efficient. For example, in a DC motor where electrical energy is converted to kinetic energy, some 

amount of electrical energy is lost in the form of heat produced in the current carrying armature coil. 

Be accurate in your description of energy degradation. Revise the DEFINITIONS. 

d)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

e) Electromagnetic induction is the production of electric potential difference (or emf) across a conductor while 

the magnetic flux associated with it is changing. Lenz’s Law determines the direction of the induced current. 

NOT Fleming’s Right Hand Rule. That is a thumb rule (pun intended) not a Law. A law has some physical 

basis behind it while a thumb rule is used just a memory device for us. 

 

Q7.  

a) Power rating (kW) Time (hours per day)  Energy used per day (kWh) 
1.5   0.5    1.5 x 0.5 = 0.75 

 Energy used in a month = 0.75 kWh x 30 = 22.5 kWh 
 Cost per kWh = Rs. 6 
 Total cost for the month = Rs. 6 x 22.5 = Rs. 135  
 Some students forgot to calculate the cost for the whole MONTH. 

b) Energy losses in a transformer: 
i) Heat loss in wires: Can be minimized by using thicker wires which have less resistance, for winding the 
primary coils in step-up transformers and secondary coils in step-down transformers 
ii) Magnetic flux linkage loss: Can be minimized by using a closed core of a ferromagnetic substance for 

winding the two coils 

iii)  Eddy current loss: Can be minimized by using a laminated core 

Fourth one is, Magnetic Hysteresis Loss (check the spelling of hysteresis): Can be minimized by using soft 

iron as the material for the core, as soft iron has low magnetic retentivity 

c) Wind is a renewable source of energy. 

Advantage: Its production does not cause air or water pollution. 

Disadvantage: It can be harnessed only in places with consistent and substantial wind speed.  

“Sun. Adv: It is available all the time. Disadv: It is not available in the night.” VERY FUNNY! 

d) Frequency 

 

Q8.  

a) Advantage: The Ring system of household wiring requires wire of half the current rating as compared to the 

Tree system and so is cheaper. 

Principal axis 

Convex lens 

F 2F 2F F 

Object 

Image (real, inverted, diminished) 



Disadvantage: It is difficult to add an electrical device with a high power rating later to a Ring system as it 

would involve changing the wire of the whole ring.

Notice how you can write briefly. Many fo you have written long paragraphs to explain the above.

b) Focal length of the convex lens = 22 cm (because the sun, the object, can 

be considered to be at infinity and hence the image is formed at focus)

 

 

 

 

 

 

 

 

c) Torque needed to rotate the door around its axis of 

its free end as torque of a force equals the product of the magnitude of the force and the perpendicular 

distance of the line of action force from the axis of rotation.

d) Soft iron is a ferromagnetic substance and thus increases the intensity of the magnetic field produced by the 

electromagnets. It also has a low magnetic retentivity and so can be easily demagnetised without much 

hysteresis loss. 

Soft iron has LOW magnetic retentivity.

e) Glass absorbs ultraviolet rays and so cannot be use

this purpose.  

 

Q9.  

a) i)  series combination of 8Ω and 2

parallel combination of 10 Ω and 10

series combination of 5 Ω and 5

Some students saw 5 Ω resistor in parallel with others. 

ii) emf of the cell, V = 40.0 V 

equivalent resistance in the circuit, R = 10

  electric current drawn from the cell, I = V/R = 40.0/10 A = 4.0 A

 

 iii) p.d. across the 5.0 Ω resistor = 4.0 x 5 V = 20.0 V

b) Input power, Pi = power rating = 1800 W

Efficiency, η = 50% 

Output power, Po = η x Pi = 50/100 x 1800 W = 900 W

 

Mass, m = 1000 kg 

Acceleration due to gravity, g = 10 m/s

Height, h = 8 m 

Work done, W = mgh = 1000 x 10 x 8 J = 80 000 J

 

Power = Work/Time 

So, time = Work/Power = 80 000 / 900 s = 

You can leave the answer in seconds.

c) i) Concave lens 

ii) 

 

 

 

Disadvantage: It is difficult to add an electrical device with a high power rating later to a Ring system as it 

involve changing the wire of the whole ring. 

Notice how you can write briefly. Many fo you have written long paragraphs to explain the above.

Focal length of the convex lens = 22 cm (because the sun, the object, can 

be considered to be at infinity and hence the image is formed at focus) 

Torque needed to rotate the door around its axis of rotation near the hinges, increases if the force is applied at 

its free end as torque of a force equals the product of the magnitude of the force and the perpendicular 

distance of the line of action force from the axis of rotation. 

etic substance and thus increases the intensity of the magnetic field produced by the 

electromagnets. It also has a low magnetic retentivity and so can be easily demagnetised without much 

Soft iron has LOW magnetic retentivity. 

Glass absorbs ultraviolet rays and so cannot be used to obtain UV spectrum. A quartz prism can be used for 

series combination of 8Ω and 2 Ω resistors = (8 + 2) Ω = 10 Ω 

Ω and 10 Ω resistors = 10/2 = 5 Ω 

Ω and 5 Ω resistances = (5 + 5) Ω = 10 Ω  

resistor in parallel with others.  

equivalent resistance in the circuit, R = 10 Ω 

electric current drawn from the cell, I = V/R = 40.0/10 A = 4.0 A 

Ω resistor = 4.0 x 5 V = 20.0 V 

= power rating = 1800 W 

= 50/100 x 1800 W = 900 W Some forgot about the efficiency

Acceleration due to gravity, g = 10 m/s2 

Work done, W = mgh = 1000 x 10 x 8 J = 80 000 J 

Power = 80 000 / 900 s = 88.9 s = 1 minute 28.9 seconds   

You can leave the answer in seconds. 

Disadvantage: It is difficult to add an electrical device with a high power rating later to a Ring system as it 

Notice how you can write briefly. Many fo you have written long paragraphs to explain the above. 

rotation near the hinges, increases if the force is applied at 

its free end as torque of a force equals the product of the magnitude of the force and the perpendicular 

etic substance and thus increases the intensity of the magnetic field produced by the 

electromagnets. It also has a low magnetic retentivity and so can be easily demagnetised without much 

d to obtain UV spectrum. A quartz prism can be used for 

efficiency. 



 

 

 

 

 

 

 

 

 

 

 

 

 

Yes, same as the diagram in Qn. 2(a) 

Q10.  

Question 10 – all parts are a little tricky. I have explained here, as best as I can, how to answer each of them. Hope 

it helps. 

a) i) Distance of the object from the lens = 15 cm 

ii) Distance of the image from the lens = 30 cm 

iii) Focal length of the lens = 10 cm 

(all the above values have to be measured from the ray diagram as drawn on the next page) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Steps: 

(1) Choose an appropriate scale for your diagram. Try 1:3. 

(2) Draw the principal axis, draw an object of any size and an inverted image of double the size, 45/3 = 9 cm 

away from the object. 

(3) Join the tips of the object and the image. This must be the ray passing undeviated through the convex 

lens. 

(4) Where this ray intersects the principal axis, the lens must therefore be located here. (Point O) 

(5) Draw a ray from the tip of the object, parallel to the principal axis. 

(6) From where this ray meets the lens, draw the emergent ray passing through the tip of the image. The ray, 

after refraction, must after all pass through the image. 

(7) Where this ray intersects the principal axis, the focus of the lens must lie there because the incident ray 

parallel to the principal axis, passes through the focus after refraction through a convex lens. (Point F) 

(8) Measure the distance between the object and point O, it should be 3 cm. So, object distance = 3 x 5 cm 

(9) Measure the distance between the image and point O, it should be 6 cm. So, object distance = 3 x 6 cm 

(10) Measure the distance between points O and F, it should be 2 cm. So, focal length = 2 x 5 cm 

Focus, F 

Object 

Virtual image O (Optical centre) F 

Principal axis 

Concave lens 

Principal axis 

Convex lens 

F 

Object 
Image (real, inverted, double in size) 

9 cm 

O 



 

b) Power rating, P’ = 60 W 

Voltage rating, V’ = 240 V 

 

Current rating, I’ = ? 

P’ = V’.I’  => 60 = 240 x I’  => I’ = 60/240 = 0.25 A 

 

Resistance of the lamp, R’ = ? 

V’ = I’.R’  => 240 = 0.25 x R’ => R’ = 240/0.25 = 960 Ω 

 

i) Current through the lamp when connected across 240 V mains = current rating = 0.25 A 

ii) Current through the lamp when connected across 120 V mains = 120 / R’ = 120 / 960 A = 0.125 A 

iii) Resistance of the lamp = R’ = 960 Ω  

 

c) No, a rectangular slab cannot be used to disperse light with its opposite faces as refracting surfaces as they are 

parallel to each other. Even though different coloured light rays will get separated when they refract at the 

air-glass boundary as the light beam enters the slab, these light rays will emerge parallel to each other. The 

distance between these rays is too small for the differently coloured light rays to be seen separately. See 

diagram below: 

 

 

 

 

 

 

 

 

  

However, if the two adjacent faces of the glass lab are used as refracting surfaces, then a polychromatic light beam can 

be dispersed, in a similar way as it happens in triangular prisms. See diagram below: 

 

 

 

 

 

 

 

 

Polychromatic 

light beam 


