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I                                                                   PART A 

1.  Write SI units of electric current and temperature 

Ans. Electric current-Ampere, temperature- Kelvin 

2.  What are collinear vectors 

Ans. Vectors lying in same line 

3.  Define triangle law of vector addition 

Ans. Triangle Law of vector addition 

 

If two vectors are represented by two sides of a triangle in same order, then the 

third side in reverse order represents their resultant. 

4.  State Hooke's law for elastic materials 

Ans. Within the elastic limit, the strain produced in a body is directly proportional 

to the stress applied 

Stress/strain = constant 

5.  Give two applications of ultrasonic waves. 

Ans.  1. SONAR 

          2. Signaling purposes 

II                                                                PART B 

1 . State and prove the law of conservation of linear momentum in the case 

of elastic collision in one dimension 

Ans. Law of conservation of momentum 



 

The total momentum before collision is equal to total momentum after 

collisionOrThe total momentum remains conserved in the absence of external 

force 

 

Let u1>>u2, no external force acting on the bodies 

't' be the time of collision 

FAB- force exerted by the body A on BFBA- force exerted by the body B on 

AF=maFAB=m2(v2-u2)/tFBA=m1(v1-u1)/tAccording to third law of motion,FAB= -

FBAm2(v2-u2)/t= -m1(v1-u1)/tm2(v2-u2)= -m1(v1-u1) 

m2v2-m2u2= -m1v1+m1u1 

m1u1+m2u2=m1v1+m2v2 

m1u1+m2u2 is the total momentum before collisionm1v1+m2v2 is the total 

momentum after collision 

2.  What are the rectangular components of a vector reacting at an angle theta with  x 

axis. If one of the rectangular component of a force 40N is 20N, find the other 

component. 

Ans. The rectangular components of a vector 

 

cosθ =Fx/F 

Fx=Fcos θ 



 

sinθ=FY/F 

Fy=Fsin θ 

Fx=Fcosθ 

  F= 40N, Fx= 20 

20= 40 cos(theta) 

Cos (theta)= 20/40= 1/2 

        Theta= 60° 

Fy=Fsinθ= 40 sin60°= 40×√3/2= 34.64N 

3. A mass 5kg is initially at rest. A force 20N is applied on it. What is the kinetic 

energy at the end of 10s. 

 M=5kg, F=20N, t=10s, u=0 

F=ma. a=F/m = 20/5=4m/s^2 

     V-u/t= 4   v/10=4. V= 40m/s 

1/2mv^2= 1/2×5×(40^2) 

                = 4000J 

 4. Two iron wires of the same radius have length in ratio 1:3. They are subjected to 

forces in the ratio 2:1. Find the ratio of their elongations. 

Ans. Y=FL/πr^2l 

          l1=F1L1/πr^2Y 

          l2=F2L2/πr^2Y 

     l1:l2= F1L1:F2L2 

             = 2×1:1×3= 2:3 

5. State Bernoulli's principle. Explain the lift of an aircraft using Bernoulli's principle.  



 

Ans. Bernoulli's principle 

The total energy of liquid in a streamline flow is constant throughout the flow. 

P.E+ K.E+pressure energy= a constant 

 

 

The aeroplane wing has a form of airfoil. When it moves in air, the flow of air over 

the top travels faster and creates a low pressure region. The flow of air below the 

wing is slower creates a high pressure region. The difference in pressure causes a 

total upward force which helps the plane to take off. 

 

6. Explain various modes of vibration in an open pipe 

Ans. 

Open pipe 

 

Consider a pipe of length L open at both ends 

First mode of vibration. 

L  

 



 

   f=v/ λ 

L=  λ /2  

,λ=2L 

.f1=v/2L 

Second mode of vibration 

 
 

f=v/ λ  

,λ=L  

f2=v/L 

 

 

Third mode of vibration 

 

f=v/ λ 

L= 3 λ /2   

,λ=2L/3 

.f=v/2L/3 

f3=3v/2L 



 

ie  f1:f2:f3:…………= 1:2:3:……….. 

7. Show that the projection of a uniform circular motion along a diameter is 

simple harmonic. 

Ans. 

Projection of uniform circular motion on any diameter of circle 

 

  Consider a particle moving along the circumference of a circle. Initially the 

particle is at X,after a time t the particle changes its position to P.Q is the 

projection of P on X axis. As the particle completes one rotation, the projection 

also completes one cycle. In the case of circular motion the acceleration is 

towards centre. Hence it is simple harmonic motion. 

 θ - angular displacement 

 ω- angular velocity        

 ω= θ/t 

θ=  ωt 

From figure 

  cos θ=x/a 

x=a cos θ 

x=a cos  ωt                      - Displacement 



 

dx/dt = -aωsin ωt             - Velocity 

d2x/dt2 = -aω2cosωt        -  Acceleration    

d2x/dt2=-ω2x 

d2x/dt2+ω2x=0  - Equation of SHM 

 

PART C 

III     a.   Give the dimensions of velocity and acceleration. A ball is thrown vertically 

up. What is the velocity and acceleration at the top. 

Ans.  Velocity is the rate of displacement. Velocity v=displacement/time 

Unit- m/s 

Acceleration is the rate of change of velocity 

Acceleration a= change in velocity/time=  v-u/t 

Unit-m/s^2 

 

b. Obtain the expression for distance travelled by a particle in the nth second of its 

motion. 

Ans. Distance travelled by an object in the nth second(Sn) 

The distance travelled in nth second is the distance travelled in n second - the 

distance travelled in (n-1) second 

S1= distance travelled in n second 

S2= distance travelled in (n-1) second 

Sn= S1-S2 

S= ut+1/2at^2 



 

S1=un+1/2an^2 

S2= u(n-1)+1/2a (n-1)^2 

Sn= un+1/2an^2-(u(n-1)+1/2a (n-1)^2) 

   = un+1/2an^2-( un-u+ 1/2a(n^2-2n+1)) 

   =un+1/2an^2-un+u-1/2an^2+an-1/2a 

   = u+an-1/2a 

Sn=u+a(n-1/2) 

c.  A body is thrown vertically up from the top of a cliff with a velocity 98m/s. It reaches 

the bottom of the cliff after 22s. Find the height of the cliff.  

Ans. In overall motion of the body, the total displacement is in the opposite 

direction of the initial velocity. 

h= ut-1/2gt^2 

  = 98×22- 1/2×9.8×22^2 

 =-215.6 m 

IV.  a.   Show that the impulse is equal to change in momentum 

Impulse I= F×t  =ma×t  =m(v-u/t) ×t                

                                   =mv-mu= change in momentum 

b. State Newton's second law of motion. From the law obtain an expression for the force. 

Ans.Newton's second law of motion 

Therateofchangeofmomentumofabodyisdirectlyproportionaltotheforceandthecha

ngeofmomentumtakesplaceinthedirectionofforce 

Derivation of F= ma 

Initial momentum=mu 



 

Final momentum=mv 

Change in momentum=mv-mu 

Rate of change of momentum=(mv-mu)/t 

According to second law of motion, 

F  (mv-mu)/t 

F=k(mv-mu)/t 

Where k is the constant of proportionality 

F=km(v-u)/t(v-u)/t=a,acceleration F=kma                          WhenF=1,m=1,a=1 

k=1 

F=ma 

c.    A boy weighing 40Kg jumbs upto a height of 0.7m. find his power if he can jumb 20 

times a minute. 

Ans. Workdone=mgh 

                            =40×9.8×0.7= 274.4J 

         Workdone in 20 jumb =20×274.4=5488 

         Power P=W/t = 5488/60 = 91.47 W 

V.     a. Define moment of force. What is its unit 

Ans. Couple 

Two equal and unlike parallel forces whose lines of action are different 

acting on a body produces couple. 

 



 

 

The moment of a couple= One of the force x perpendicular distance 

 C=FxAB 

b. Obtain an expression for the work done by a rotating couple 

Ans. Work done by a couple 

Consider a rotating shaft with radius R. 

 

The forces F and F produces the couple. 

Moment of the couple ,C=F X AB 

 C=F X 2R 

If the shaft complete one rotation, distance=2πR 

Work done= force x distance 

 W=Fx2πR + Fx2Πr 

C=F X 2R 

W=πC + πC= 2πC 

If the body makes N rotations in one second 



 

W=2πNC joules 

Power, P= 2πNC 

      C. A couple 100nm acts on the shaft of a motor and rotates it at a speed 7rev/s. 

Calculate the power developed. 

Ans. Power P= 2πNC 

                         = 2×3.14×7×100 

                       = 4396J 

VI.    a. State and explain lami's theorem. 

Ans. Lami’s Theorem 

If three forces acting at a point keep the point in equilibrium, then each force is 

directly proportional to the sine of the angle 

between the other two forces. 

 

 

P α  sina 

Qα sinb 

Rα sinc 

OR 

P/sina=Q/sinb=R/sinc 

b. What are coplanar forces.? Describe the condition for translational and rotational 

equilibrium of a body under coplanar parallel forces. 

If parallel forces are in same plane they are known as coplanar parallel 

forces. 

Condition of equilibrium of coplanar parallel forces 



 

1. Upward forces must be equal to downward forces. 

2. Clockwise moments must be equal to anticlockwise moments. 

c. At the marks 35 cm, 45 cm and 86 cm of a meter scale of mass 0.5kg, weights 1kg, 2 

kg and 3 kg respectively are suspended. Where the scale should be suspended so 

that it remain horizontal. 

Ans 

 

Let the scale is balanced at x cm, 

1(x-30)+2×(x-45)=0.5×(50-x)+3×(86-x) 

3x-120=283-3.5x 

   6.5x= 403 

         x= 62 cm 

VII.      a. What are the energies associated with a streamline flow. 

Ans. 1. Kinetic energy 

    The energy due to the velocity of flow 

    K.E = 1/2 mv^2 

 

2. Potential energy 



 

     The energy of the liquid at a height 'h' 

     P.E = mgh 

          3. Pressure energy 

     The energy of the liquid due to its pressure 

      Pressure energy = mP/p 

              m= mass, P= pressure, p=density 

b. Define the term viscosity. On what factors does the viscous force acting tangentially 

on a layer depend.? Discuss the variation of viscosity of liquids with temperature.  

Ans. Viscosity 

It is a frictional force acting between the layers of liquid when they move fast 

Viscous force is directly proportional to the velocity gradient and the area of each 

layer, A 

 

 

This is known as Newton's law of viscous flow in streamline motion. 



 

Velocity gradient= (v1-v2)/d 

ɳ     Is called coefficient of viscosity 

Variation of viscosity with temperature 

For liquids, when temperature increases viscosity decreases. For gases, the 

viscosity increases as temperature increases. 

 

    C. Calculate the viscous force on a water drop of radius 0.1 mm falling through air of 

coefficient of viscosity 1.8×10^-5 kg/m/s with constant velocity 0.15m/s.                       

 

Ans. Viscous force F= 6πɳrv 

=6×3.14×1.8×10^-5×0.1×10^-3×0.15 

= 5.0868×10^-9 N 

VIII.     a. Define stress and strain. Give their units. 

Ans. Stress 

The restoring force per unit area 

Stress = force/area . Unit is N/m^2 

Strain 

The change produced due to the application of stress  in the dimensions of the 

body is called strain 

Strain = change in dimension/original dimension 

It has no unit. 

b. What is terminal velocity? Using Stoke's formula obtain an expression for the terminal 

velocity of a sphere falling through a viscous liquid. 



 

Ans. Terminal velocity 

Consider a small object falling through a liquid. The velocity of object increases 

and the viscous force acting upwards also increases until it is equal to effective 

weight of the object. At this point, the net force acting on the object is zero and 

no further increase in its velocity. This maximum velocity is called terminal 

velocity. 

The viscous force F acting on a sphere of radius 'r' moving with a terminal 

velocity'v' through a fluid 

 

 

 

 

 



 

c. Calculate the pressure required to maintain the flow of liquid at the rate of 

10litre/s through a horizontal tube 10cm in diameter and 1 km in length. 

Coefficient of viscosity of liquid = 0.001 SI unit              (1 ltr=10^-3m^3) 

Ans. V=πpr^4/l8ɳ 

         P= 81vn/πr^4 

   = 10×10^3×8×0.001×1000/π(5×10^-2)^4 

  =4074.36 N/m^2 

IX.  a. What is simple harmonic motion.? Give two examples of simple harmonic 

motion. 

Ans. Simple harmonic motion(SHM) 

  If the acceleration is directly proportional to the displacement from equilibrium 

position and directed towards equilibrium position, such motion is known as 

simple harmonic motion. 

Eg. Simple pendulum 

       Oscillation of a loaded spring. 

b. Discuss the resonance column experiment to determine velocity of sond in air 

Ans. 

Resonance Column Experiment 

   This is an experiment to determine the velocity of sound in air or the 

frequency of a tuning fork.  

  It consist of a tube filled with water and a open pipe is inserted in it ,which 

act as a closed pipe.  



 

 

A vibrating tuning fork is held above the mouth of inner tube.the inner tube 

is raised gradually until the maximum sound is produced. The first 

resonating length l1 measured. 

     λ/4=l1+e              ---(1) 

  The vibrating tuning fork is again held above the mouth of inner tube. The 

inner tube is raised gradually until the maximum sound is produced. The 

second resonating length l2 measured. 

 

             3λ/4=l2+e              ---(2) 

(2)-(1)    λ/2=(l2-l1) 

 

   λ=2(l2-l1) 

 

Velocity of sound at room temperature,Vt=fλ 

 

Vt=2f(l2-l1) 

C. Velocity of sound in air at 0°c is 330m/s. Find the increase in velocity when the 

temperature is 1°c.  

Ans. Vt= V0 √(273+t)/273 



 

                 V0= 330 m/s. 

            Vt= 330✓(273+1)/273 

                = 330.60 m/s 

X.    a. Describe briefly a method for the production of ultrasonic waves.  

Ans. 1. Magnetostriction Method:- 

           When a ferromagnetic rod is magnetized, the length of the rod gets 

changed. This is called magnetostriction. If the rod is placed in an 

alternating magnetic field, the rod will start to vibrate and produce 

ultrasonic waves. 

b. Distinguish between free vibration and forced vibration. What is 

resonance.? When does it happen? 

Ans. Free vibration 

    The vibration of an object in its natural frequency. 

  Eg:- vibration of a tuning fork. 

Forced vibration 

    The vibration of an object due to another vibrating object.  

Eg:-When a vibrating tuning fork is placed on a table,the table start to 

vibrate. 

 

Resonance 

      If the natural frequency of first object is matches with natural frequency 

of second one ,the second object vibrate with maximum amplitude. 

C. The shortest length of an air column contained in a pipe closed at one 

end and resonating with a tuning fork 384Hz is 22.1 cm. Calculate the 

velocity of sound. 



 

Ans F1=V/4L 

         L=22.1cm=22.1×10^-2m 

         F=384Hz 

         V=4L×F 

            =4×22.1×10^-2×384 

             = 339.4 m/s 

 

 

 

 

 

 

 


