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The question refers to the combination of chapters 1 and 2
eq \o(((((,Ques.(1) S = ut +  eq \f(1,2)at2, where u = 10 ms(1, a = 3.5 ms(2 and t = 5s. 
a.
What is derived quantity? 
1

b.
Why is a quantity useless if it is devoid of unit? 
2

c.
Calculate the distance travelled by the body.
3

d.
Analyse that the validity of the equation can be established on the basis of dimensional expressions of the quantities. 
4

Answer to the question no. 1
eq \o((,a) Any quantity which is obtained from two or more fundamental quantities is a derived quantity. 

eq \o((,b) In case a quantity is devoid of its unit, it is nothing but a number. It is not that bare number can tell us what it belongs to __ distance, velocity, time, temperature, force, charger and so forth. 

In case a body travels 4m a distance at a period of 4 sec, its velocity will be 1 ms(1. The quantities will be 4, 4 and 1 respectively if units are not used. These bare numbers (4, 4 and 1) come to no use in physics. 
eq \o((,c) Let us put the values of u, a and t in the formula. 

S
= 10 ms(1 × 5s +  eq \f(1,2) × 3.5 ms(2 × (5s)2

= 50m +  eq \f(1,2)  × 3.5 ms(2 × 25s2 


= 50m + 43.75m 


= 93.75 m.   

eq \o((,d) The formula consists of four quantities __ distance(s), time(t), initial velocity (u) and acceleration (a). All these quantities have their own  units and all the units belong to their own dimensional expressions. 

The right hand side of the equation is ut +  eq \f(1,2)at2 while the left hand side is S. S has the definite dimension [L]. The equation will be proved valid if ut +  eq \f(1,2)at2 becomes [L]

Let us verify the fact.

ut +  eq \f(1,2) at2

( LT(1 × T +  eq \f(1,2)LT(2 × T2 
=  eq \f(L,T) × T +  eq \f(1,2) ×  eq \f(L,T2)  × T2
= L +  eq \f(1,2)L 
= L eq \b\bc\((1 + \f(1,2)) = L ×  eq \f(3,2) 
= [L]. (the number  eq \f(3,2) is omitted.) 

The validity of the equation is established. 

The question refers to the combination of chapters 1 and 5
eq \o(((((,Ques.(2) Prodip measures the diameter of a sphere of mass 25 gm. He finds the main scale reading to be 2.6 cm by using a slide calipers free from instrumental error. He notices that the vernier superimposition is 5, the number of divisions of the vernier scale is 20 and the length of the smallest main scale reading is 1 mm. 

a.
What is the formula for measuring the volume of a sphere? 
1

b.
How can you understand that a slide calipers has an instrumental error? 
2

c.
Measure the volume of the sphere. 
3

d.
Will the sphere sink in or float on water? Support your answer with mathematical logic.
4

Answer to the question no. 2
eq \o((,a) The formula for measuring the volume of a sphere is  eq \f(4,3) (r3.

eq \o((,b) I can understand that a slide calipers has an instrumental error in case I notice that the zero marking of the main scale is not superimposed with the zero marking of the vernier scale. 

eq \o((,c) As per the information,

main scale reading, M = 2.5 cm

vernier scale reading, V = 5

vernier constant, V.C 
=  eq \f(1mm,20)  


= 0.05 m


= 0.005 cm

( Diameter of the sphere, d = M + V ( V.C


= 2.6 cm + 5 × 0.005cm


= 2.6 cm + 0.025 cm


= 2.625 cm

( Radius of the sphere, r =  eq \f(2.625,2) cm


= 1.3125 cm

Now, volume of the sphere =  eq \f(4,3) (r3

=  eq \f(4,3) × 3.142 × (1.312cm)3

= 9.466cm3
The volume of the shphere is 9.466 cm3. 

eq \o((,d) The sphere will sink in water.

We have already known the volume of the sphere, 9.466 cm3
Reasonably, the sphere will displace water measuring 9.466 cm3 or 9.466 × 10(6m3.

Now we need to measure the mass of 9.466 × 10(6m3 of water. 

We know, the mass of 1m3 of water = 1000 Kg

( the mass of 9.466 × 10(6m3 of water 


= 9.466 × 10(6 × 1000 Kg


= 9.466 × 10(3 Kg.

Weight of the water
= 9.466 × 10(3 Kg × 9.8 ms(2

= 0.0928 N. 

Weight of the sphere
= 25 gm × 9.8 ms(2


= 0.025 Kg × 9.8 ms(2 


= 0.245N. 

Evidently, the weight of the sphere is higher than that of the water displaced by it. This is why the sphere will sink in water. 

The question refers to the combination of chapters 1, 2 and 5
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eq \o(((((,Ques.(3)
The figure applies to a bus of mass 500kg.
a.
What form of quantities do the axes refer to? 
1

b.
Why does not acceleration apply to a body having uniform velocity? 
2

c.
Calculate the amount of work done by the bus till it reaches its highest velocity. 
3

d.
The bus covers a distance of 150m during its journey. Examine whether the statement is valid or not. 
4

Answer to the question no. 3
eq \o((,a) The axes refer to both fundamental (time) and derived (velocity) quantities. 

eq \o((,b) Acceleration takes place only when the velocity of a body increases; i.e., if  the final velocity is higher than initial velocity over time. Symbolically, 

a =  eq \f(v ( u,t) where v > u. But in case of uniform velocity, v = u; and so a =  eq \f(u ( u,t)  =  eq \f(v ( v,t)  =  eq \f(0,t) = 0

(Zero acceleration). 

eq \o((,c) Point A refers to the highest velocity gained by the bus.

Till reaching point A, the distance travelled by the bus, s 
= ut +  eq \f(1,2)at2 

= ut +  eq \f(1,2) 

 eq \b\bc\((\f(v ( u,t)) t2

= 0 × 10s +  eq \f(1,2) 

 eq \b\bc\((\f(10 ms(1 ( 0,10s))(10s)2 

= 0 +  eq \f(1,2)  × 1 × 100m


= 50 m

( Work done = FS


= m × g × s


= 500 kg × 9.8 ms(2 × 50m


= 245000 joule 


= 2.45 × 105 joule

eq \o((,d) To examine whether the statement is valid or not, we need to measure the distances travelled by the bus during its three phases ( upward velocity, constant velocity and downward velocity (pathways OA, AB and BC respectively). 

In case of OA, S1 = 50 m (already found).

In case of AB, S2
= vt (since uniform velocity applies)


= 10 ms(1 × 10s 


= 100m

In case of BC, a 
= (  eq \b\bc\((\f(v ( u,t))  [negative acceleration]



= (  eq \b\bc\((\f(10ms(1 ( 0, 5s)) 


= (  eq \f(10ms(1,5s)  



= ( 2 ms(2
( S3 = vt +  eq \f(1,2) at2

= 10 ms(1 × 5s +  eq \f(1,2) ((2 ms(2)(5s)2

= 50m (  eq \f(1,2) × 2 ms(2 × 25s2

= 50m ( 25m


= 25m.  

( Total distance travelled by the bus 


= 50m + 100m + 25m


= 175 m.

Evidently, the statement is invalid.   

The question refers to the combination of chapters 4, 6 and 11
eq \o(((((,Ques.(4) Bodhipria Larma resides at his cottage in a hilly area. There is a fountain of height 20m at a distance from his cottage. The rate of water-flow of the fountain is 5 Kg/s. Mr. Larma generates electricity from the fountain by installing a turbine system at the base. The system has an efficiency of 80% and Mr. Larma uses the electricity for very necessary purposes. 
a.
What is the resistivity of copper?
1

b.
Why are the conductors having high resistivity more useful than those having low resistivity? 
2

c.
Measure the heat gained by the fountain water in case 10% of its highest kinetic energy gets converted into thermal energy in 20 seconds. 
3

d.
Mr. Larma obtains 1.98 ampere of current only when 200( of resistance applies to the applicance he uses. Verify the statement. 
4

Answer to the question no. 4
eq \o((,a) The resistivity of copper is 1.7 × 10(8(m. 

eq \o((,b) Conductors having high resistvity are of high melting point in comparision to those having low resistivity and this is why they can produce intense heat but not melt. Again, they are able to conduct high voltage current and ensures safe conversion of slectrical energy to light energy. 

eq \o((,c) In 20 seconds, 5Kg × 20 (= 100Kg) of water falls from the top of the fountain. 

( Kinetic energy 
= m × g × h


= 100kg × 9.8ms(2 × 20m


= 19600 joule. 

Heat gained by the water 
= 19600 joule × 10%


= 1960 joule. 

eq \o((,d) Resistance (R) being given (200(), we need to know the power of the appliance in order to verify the statement. 

Change in potential energy per second = m × g × h


= 5kg × 9.8ms(2 × 20m


= 980 joule. 

Since the turbine system has an effeiciency of 80%, electric energy = 980 joule × 80% = 784 joule. 

That is, P = 784 Js(1
We know, P = I2R


or, I2 =  eq \f(P,R) 

or, I =  eq \r(\f(P,R)) 

=  eq \r(\f(784Js(1,200()) 

= 1.98 ampere. 

The statement is proved true that Mr. Larma obtains 1.98 ampere of current. 

The questions refer to the combination of chapters 6, 7 and 14
[image: image4.emf]eq \o(((((,Ques.(5)
The figure refers to an echo. Meanwhile,

 the temperature of air is 25(C.

a.
What is time-period in case of wave?
1

b.
How is sound energy used in medical science? 
2

c.
Measure the stem-mentioned temperature in Farenheit scale. 
3

d.
Will you hear the echo earlier or later in case water level falls by 3m? Support your answer with mathematical logic. 
4

Answer to the question no. 5
eq \o((,a) In case of wave, time-period refers to the time-interval in which a wave repeats. 

eq \o((,b) Sound energy is used in the sphere of image viewing in medical science. For example, ultrasonography is an image-viewing device that depends on the reflection of high frequency (upto 10 megahertz) sound. Echocardisgraphy is also based on this principle. Ultrasound is used in detecting disorders of the stomach, the kindney, the liver, the spleen and the heart. It also let the doctors know the size and position of a fetus in the womb. 

eq \o((,c) C = 25(C


F = ? 

Let us apply the formula, 

 eq \f(C,5)  =  eq \f(F ( 32,9) 
or, 5(F ( 32) = 9C

or, 5F ( 160 = 9 × 25

or, 5F = 225 + 160

or, 5F = 385

or, F =  eq \f(385,5) 
( F = 77(F. 

The stem-mentioned temperature is 77(F in Farenheit scale. 

eq \o((,d) I will hear the echo later. (than now).

The figure reveals that,

depth of the well = 150 m

depth of water = 35 m

( height of the empty space 
= 150 m ( 35m 


= 115m

Velocity of sound at a temperature of 25(C, 


v = (0.5 × 25 + 332) ms(1
Time for hearing the echo, t1 
=  eq \f(2 × 115m,347ms(1) 

= 0.66s

In case water level falls by 3m, the height of the empty space will be 118m (= 115m + 3m). 

Time for hearing the echo, t2 
=  eq \f(2 × 118m,347ms(1) 

= 0.68 s

0.68s ( 0.66s = 0.02s. 

I will hear  the echo 0.02s later (than now). 

The question refers to the combination of chapters  6 and 11
eq \o(((((,Ques.(6)
	Body
	Resistance (()
	Specific heat (J kg(1k(1)

	A
	15
	130

	B
	20
	230

	C
	25
	400


a.
What is the formula for measuring the co-efficient of linear expansion? 
1

b.
How does temperature differ from heat? 
2

c.
Suppose the body A has a mass of 5kg. Now  find out its thermal capacity. 
3

d.
Prove that the equivalent resistance in case of series combination is more than 9 times higher than  the equivalent resistance in case of parallel combination. 
4

Answer to the question no. 6
eq \o((,a) The formula for measuring the coefficient of linear expansion is : ( =  eq \f(l2 ( l1,l1((2 ( (1)) 
eq \o((,b) Heat is a kind of energy while temperature is the thermal condition of a body. In case of a difference in temperature, heat energy transfers from one body to another. On the other hand, temperature determines whether a body will receive or give up heat when it comes in thermal contact with another body. 

eq \o((,c) Given, 


mass of the body A, m = 5 Kg

specific heat of the body A, s = 130 JKg(1k(1.

thermal capacity, C = ?

Let us apply the formula, 


C = m × s


= 5kg × 130 JKg(1K(1

= 650 Jk(1
Body A has a thermal capacity of 650 Jk(1. 

eq \o((,d) The chart reveals that RA, RB and RC are 15(, 20( and 25( respectively.

In case of series – combination, equivalent resistance, RS = RA + RB + RC = 15( + 20( + 25( = 60(
Again, the formula for equivalent resistance in case of parallel connection is  eq \f(1,Rp)  =  eq \f(1,RA)  +  eq \f(1,RB) +  eq \f(1,RC)  


or,  eq \f(1,Rp)  =  eq \f(1,15()  +  eq \f(1,20()  +  eq \f(1,25() 

or,  eq \f(1,Rp) =  eq \f(20 + 15 + 12,300() 

or,  eq \f(1,Rp) =  eq \f(47,300() 

or, Rp × 47 = 300(

or, Rp =  eq \f(300(,47) 

( Rp = 6.38(
Rp × 9 
= 6.38( × 9 


= 57.42( < Rs (60()

Evidently, Rs is more than 9 times higher than Rp.

The questions refer to the combination of chapters  8 and 9
eq \o(((((,Ques.(7) An object is placed at a distance of 20 cm from a convex mirror having a focal length of 15 cm. 

a.
Through what does the principal axis of this mirror pass? 
1

b.
How is the secondary axis different from the principal axis? 
2

c.
Draw the image of the object and mention the properties of the image.
3

d.
The image will have just the opposite properties if the body is placed before a convex lens instead of the convex mirror at the same distance. Justify the statement on the basis of its figure-illustration. 
4

Answer to the question no. 7
eq \o((,a) The principal axis of this mirror passes through the pole and the centre of curvature. 

eq \o((,b) Both principal and secondary axes are stright lines. However, the principal axis refers to the straight line passing through the pole and the centre of curvature while the secondary axis refers to the straight line passing  through the centre of curvature and any other point other than the pole on the reflecting surface of a spherical mirror.

eq \o((,c) Let us draw the image of the object. 


The image itself (IB) reveals its properties that it is virtural, erect and smaller than the object (AO). 

eq \o((,d) Figure illustration of the image in case of a convex lens: 

Evidently, the properties of the image O(A( are simply opposite to those of the image formed by the convex mirror. O(A( is larger than OA, inverted in nature (upside down). Again, it is real, not virtual. 
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