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Section - A (Marks 40)  
Time Allowed: 1 hr 40 minutes 

Section – A is compulsory. All 
parts of this section are to be 
answered on this page and handed 
over to the Centre Superintendent. 
Deleting/ overwriting is not 
allowed. Use a blue/black ballpoint 
pen to fill bubbles.  Do not use lead 
pencil. 
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Note: Fill the correct bubble for each question. Each question carries 0.5 mark. 

Sr # Question (A) (B) (C) (D) A B C D 

1.  Which of the following is the 

derived unit of density in 

terms of SI base units? 

 m
2
/kg m

3
/kg kg/m

3
 kg/m

2
 ⃝ ⃝ ⃝ ⃝ 

2.  

Students are dropping a ball 

from a height close to the 

ground to calculate the value 

of g. Students get slightly 

different values each time 

under similar conditions. 

This is because of: 

lack of 

skills 

uncertainty in 

measurements 

temperature 
variation 

 

variation 

in the 

value of g 

 

⃝ ⃝ ⃝ ⃝ 

3.  

A physical quantity has 

dimensions [     ] . This 

corresponds to: 

energy force pressure power ⃝ ⃝ ⃝ ⃝ 

4.  

The direction of the vector 

  ⃗    ̂    ̂  relative to the 

x-axis is approximately: 

30° 37° 41° 53° ⃝ ⃝ ⃝ ⃝ 

5.  

A student calculates the 

kinetic energy K of a moving 

body using K= 
 

 
 mv

2 
. If both 

m and v contain individual 

percentage uncertainties of 

5% respectively, what is the 

total percentage uncertainty 

in the calculated kinetic 

energy K?   

5% 10% 15% 20% ⃝ ⃝ ⃝ ⃝ 

6.  

The homogeneity of the 

equation       
 

 
     is 

checked by: 

comparing 

numerical 

values  

only 

comparing 

dimensions of 

variables 

Analyzing 

coefficients 

of variables 

plotting 

  versus t 
⃝ ⃝ ⃝ ⃝ 
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7.  

A measurement, which on 

repetition gives same or 

nearly same results, is called: 

accurate 

reading  

average 

reading 

precise 

reading 

estimated 

reading 
⃝ ⃝ ⃝ ⃝ 

8.  

The fractional uncertainty in 

the given length 
                     

is: 

0.05 0.1 0.15 0.5 ⃝ ⃝ ⃝ ⃝ 

9.  

The equation  

|A . B|= |A × B| is consistent 

when angle between vectors 

A and B is:  
 

30
o
 45

o
 60

o
 90

o
 ⃝ ⃝ ⃝ ⃝ 

10.  

In the presence of air 

resistance, how does the 

horizontal component of a 

projectile's velocity change 

during its flight? 

 

 remains 

constant  

 continuously 

decreases 

continuously 
increases  

 

 decreases, 

then  

increases   

⃝ ⃝ ⃝ ⃝ 

11.  
Distance covered by a freely 

falling body in 2 seconds is: 
4.9 m 19.6 m 39.2 m 44.1 m ⃝ ⃝ ⃝ ⃝ 

12.  

Rod A has a length of 

(12   0.2cm) and rod B has 

a length of (8.0  0.3cm). 

Their combined length is 

given as: 

 

     0.5 

cm 

2    0.2 

cm 

2    0.3 

cm 

20   0.1 

cm 
⃝ ⃝ ⃝ ⃝ 

13.  

Which of the following is the 

primary reason why friction 

is a non-conservative force?  

It always 

does 

negative 

work 

Its work 

depends on 

the path taken 

It depends 

on the 

mass of the 

object 

It acts 

only on 

moving 

objects 

⃝ ⃝ ⃝ ⃝ 

14.  

An object is dropped from a 

high cliff and experiences a 

constant air resistance force 

(f) during its fall. After 

falling through a vertical 

distance (h), its kinetic 

energy increases by (ΔK). 

Which equation represents 

the correct relationship 

between these variables? 

ΔK =  gh 
ΔK =  

(mgh + fh) 

ΔK =  

(mgh – fh) 

 

ΔK =  

(fh – mgh) 

 

⃝ ⃝ ⃝ ⃝ 

15.  

A cable has a cross-sectional 

area of 0.025m
2
.
 

Calculate 

the stress it experiences when 

supporting a load of  

5     . 

 

      
N/m

2
 

2      

N/m
2
 

2.5     

N/m
2
 

2.5     

N/m
2
 

⃝ ⃝ ⃝ ⃝ 

16.  

Two wires are identical 

having same length and same 

material. Wire A has twice 

the cross-sectional area of 

wire B. If same stretching 

force is applied to both wires, 

which statement correctly 
describes the deformation?  

Wire A is 

stretched 

more 

Wire B is 

stretched 

more 

Both wires 

are 

stretched 

equally 

Neither of 

the wires 

is 

stretched 

⃝ ⃝ ⃝ ⃝ 

17.  
Calculate the work done from 

the following force-
30 J 60 J 90 J    180 J ⃝ ⃝ ⃝ ⃝ 
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SECTION – B (7 4 = 28 Marks)  

  Note: Give brief answers of the following questions.  All questions carry equal marks.            (7x4 = 28) 

Q

# 

Question Marks Question Marks 

1 

Using commutative property, distinguish 

between scalar product and vector product 

of two vectors. Give mathematical 

justifications for both. 

2+2 OR Distinguish between inertial and 

non‑inertial fra es of reference 

Providing at least one example for 

each. 

3+1 

2  An aero plane while flying horizontally 

drops a bomb when reaches exactly above 

the target but misses it. Explain why? 

04 OR Explain how inspectors can easily 

check the reliability of a concrete 

bridge with carbon fibers?                                                                        

04 

3 Enlist the assumptions made about an 

ideal fluid.      
  

04 OR What do you mean by conservative 

and non-conservative forces? Give 

two examples of each. 

2+2 

4 

A device draws a current of 4A when 

connected to a 12V battery. Calculate the: 

a)  power consumed by the device. 

b) resistance of the device. 
 

2+2 OR A straight wire of length 0.75m 

carries a current of 8A. It is placed in 

a uniform magnetic field of 0.2T such 

that it makes an angle of 45º with the 

magnetic field lines.   

(a) Determine the magnitude of the 

magnetic force on the wire.  

(b) What would be the force if the wire 

were placed parallel to the magnetic 

field? 

3+1 

5 How beats are produced? Why sometimes 

beats are not heard as distinct sounds by 

the human ear? 

2 + 2 OR In what ways a refrigerator operates as 

a heat engine working in reverse? 

Draw block diagram to show the 

direction of heat flow and work done.   

3+1 

6 A metal mesh enclosure blocks external 

electric charges from affecting a person 

inside. What physical principle explains 

this effect and how?  

1+3 OR Explain how the path difference 

between two coherent waves 

determines whether they produce a 

bright or dark interference pattern. 

2+2 

7 Define baryons and mesons. Give two 

examples of each. 

2+2 OR What is drag force? Mention three 

factors upon which it depends? 

1+3 
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xiii.  

Which of the following moving 

particle is not deflected by 

magnetic field? 

Neutron Proton Electron Positron ⃝ ⃝ ⃝ ⃝ 

xiv.  
The force that acts on the body but 

it does no work is called:   

Frictional 

force 

Gravitational 

force 

Centripetal 

force 
Elastic force ⃝ ⃝ ⃝ ⃝ 

xv.  

The region around a charge in 

which a test charge can feel an 

electric force is called 

Electric 

intensity 

Electric 

Potential 
Electric Field 

Electric 

Energy 
⃝ ⃝ ⃝ ⃝ 

xvi.  

Moment of inertia of  a spinning 

body about its axis does not 

depend on the:  

Angular 

velocity of 

body 

Mass of body  
Orientation of 

the axis 

Distribution 

of the mass 

around axis 
⃝ ⃝ ⃝ ⃝ 

xvii.  
When Fx = 3 N and F = 5 N 

then Fy = 
6N 8N 2N 4N ⃝ ⃝ ⃝ ⃝ 
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 Note: Answer all parts from Section ‘B’ and all questions from Section ‘C’ on the E-sheet.  
             Write your answers on the allotted/given spaces.                                                                                                                                             

 

SECTION – B (Marks 39)  

  Q.2  Attempt the following questions.            (13x3 = 39) 

Q# Question Marks Question Marks 

(i) An equation is dimensionally correct. 

Does it mean that equation is necessary 

correct? 

03 OR Find cross product of two unit vectors 

at 0o and 90o. 

03 

(ii) Define crystalline and amorphous solid. 03 OR What are the differences between 

gluons and photons? 

03 

(iii) Write the characteristics of scalar 

product. 

03 OR Define the principle used in 

seismometer. 

03 

(iv) Differentiate between conservative and 

non-conservative forces. 

03 OR How a steady flow is different from 

turbulent flow? 

03 

(v) What is effect of radius of cross section 

of conductor on its resistance?  

03 OR Radius of sphere is measured with a 

screw gauge and is substituted in the 

formulae of its surface area(A=πr2) and 

volume(V=4/3πr3). Which of the two 

results will be more accurate?  

03 

(vi) Explain the stress strain curve for ductile 

material. 

03 OR Describe the limitation of first law of 

thermodynamics. 

03 

(vii) Find the angle of projection of a 

projectile for which the maximum height 

and corresponding range are equal? 

03 OR  An ideal liquid is flowing through a 

pipe of variable diameter as shown in 

figure. Where is pressure high (at 

position A or at B). Justify your 

answer. 

            A                            B 

03 

(viii) By using concept of dot product, how can 

you describe that magnetic flux is scalar 

product of magnetic flux density (B) and 

vector area (A)? 

03 OR Is there any transfer of energy through 

a medium when stationary waves are 

produced in it? Explain. 

03 

(ix) Two tuning forks of frequencies 456 Hz 

and 452 Hz are sounded together. How 

many beats are produced over a period of 

10 second? 

03 OR A 40 kg mass is supported by 5 m long 

aluminium wire (YA=7×1010 Pa). To 

have same elongation in a copper wire 

of the same length under the same 

weight, find the diameter of copper 

wire. (YC=12×1010 Pa) 

03 
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SECTION – B (Marks 39)  

  Q.2  Attempt the following questions.            (13x3 = 39) 

Q# Question Marks Question Marks 

(i) An equation is dimensionally correct. 

Does it mean that equation is necessary 

correct? 

03 OR Find cross product of two unit vectors 

at 0o and 90o. 

03 

(ii) Define crystalline and amorphous solid. 03 OR What are the differences between 

gluons and photons? 

03 

(iii) Write the characteristics of scalar 

product. 

03 OR Define the principle used in 

seismometer. 

03 

(iv) Differentiate between conservative and 

non-conservative forces. 

03 OR How a steady flow is different from 

turbulent flow? 

03 

(v) What is effect of radius of cross section 

of conductor on its resistance?  

03 OR Radius of sphere is measured with a 

screw gauge and is substituted in the 

formulae of its surface area(A=πr2) and 

volume(V=4/3πr3). Which of the two 

results will be more accurate?  

03 

(vi) Explain the stress strain curve for ductile 

material. 

03 OR Describe the limitation of first law of 

thermodynamics. 

03 

(vii) Find the angle of projection of a 

projectile for which the maximum height 

and corresponding range are equal? 

03 OR  An ideal liquid is flowing through a 

pipe of variable diameter as shown in 

figure. Where is pressure high (at 

position A or at B). Justify your 

answer. 

            A                            B 

03 

(viii) By using concept of dot product, how can 

you describe that magnetic flux is scalar 

product of magnetic flux density (B) and 

vector area (A)? 

03 OR Is there any transfer of energy through 

a medium when stationary waves are 

produced in it? Explain. 

03 

(ix) Two tuning forks of frequencies 456 Hz 

and 452 Hz are sounded together. How 

many beats are produced over a period of 

10 second? 

03 OR A 40 kg mass is supported by 5 m long 

aluminium wire (YA=7×1010 Pa). To 

have same elongation in a copper wire 

of the same length under the same 

weight, find the diameter of copper 

wire. (YC=12×1010 Pa) 

03 
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